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1. About 200 years ago, many people died of an
infectious disease called smallpox. If a patient
suffers from smallpox, a lot of small boils will
appear on the skin. A British doctor, Edward
Jenner, noticed that milkmaids often caught a
similar but mild disease called cowpox.
However, they never seemed to catch
smallpox.

The following diagrams show two consecutive
experiments performed by Jenner:

Janner's first exparimant { on cowpox }
e 86

W
1. He took some fluid 2. He scratched the
from the boils of fid into the skin of
a cowpax patiant. a boy called Jamas.

0l
o nape®™ James cavght cCowpox
N but in a few days ha was wall again.
L_J-nmr‘! sscand experiment ( on smaitpax )
wnat ™ e
1. He took soma fuid 2. Ha scratched the
from the bails of smalpox fiuid into
a smalipox patient. the skin of James.

f ooe®’ = =
at James did not catch smailpax.

1 With reference to the first experiment,
explain why James caught cowpox and in
a few days he was well again. (4 marks)

1 With reference to the second experiment,

explain why James did not catch smallpox.

(4 marks)
1l At the end of the second experiment,
would James become immune to other
infectious disease? Why? {2 marks)
(HKCEE 1995)

2. Hepatitis B is a disease of the liver caused by
a virus. Three members of a family, P, Q and
R, took a blood test to find out if they are
immune to this disease. The results of the
blood test are shown in the table below:
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(iii)People may be infected with cholera
through eating contaminated seafood.
L] Q L] Besides vaccination, suggest two ways to

wamhh sheene shoent

Tevel of sibody sgrinst
Bepatitia B in the blood bl ]
g s

1
(1) P was advised to have a hepatitis B
vaccination. Explain how P could become
immune against the disease after vaccination.
(4 marks)

(2) Would this vaccination allow P to become
immune to other types of hepatitis? Why?
(2 marks)

i Both Q and R have not received any
hepatitis B vaccination before. Suggest a
reason to explain the difference in their
blood test results. (2 marks)

il Hepatitis B 1s transmitted through contact
with the body fluid of an infected person.
Apart from vaccination, suggest two
measures that can prevent the transmission
of this disease. (2 marks)
(HKCEE 1998)

3. Cholera is a human disease caused by a type of
bacteria. It is transmitted through
contaminated water and food. A vaccine
against this disease 1s made up of killed
cholera bacteria. To study the effectiveness
of the vaccine, a mouse was first injected with
the vaccine and then with live cholera bacteria
20 days later. During the study, the mouse
showed no sign of cholera. The changes in the
antibody level in the plasma of the mouse are
shown in the graph below:

Antibody level

in plasma
(arbitrary unit)

9 5 10 15 20 25 30 35 40 45
Time (day)

injection of injection of
cholesa vaceine  live cholera bacteria

(i) Explain the rise in the antibody level between
day 5 and day 7. (2 marks)
(it) State two differences between the patterns of
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reduce the risk of cholera infection through
eating seafood. (2 marks)
(HKCEE 2003)
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90-37.

The following table shows the results of a test to
match the blood groups of three persons P, Q and
R for blood transfusion:

Reciplent

Key: v/ = biood can be tansfused without Riaffect

X = blood canmat be tramefured

The blood groups of Q and R must be

Q R
Al AB 0
B. 0 AB
C A B
D 0 A

91-28.
‘Which of the following blood transfusions causes
harm to the recipient?

Donor's bload graup Recipient's blood group

A A AB
B. AB B
C: O AB
D. O A
92-35.

Two samples of human blood were mixed.
Observation under the microscope showed no
clumping of blood cell. Which of the following is
the best conclusion?

A.  The samples were of blood group O.

B. The samples were of blood group AB.

C.  Tire simples were of the same blood group.
D. The samples were of different blood groups.
93-28.

Dianna belongs to blond group A and her brother
John belongs to blood group B. Their father can
receive a blood donation from John only and their
mother can donate blood to Dianna only. To which
blood groups do their parents belong?

E Question
Body Defence
Paper 11

Father Mother
A B A
B. A (]
G AB B
D. o AB
Past HKCEE Questions Body Defence
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94-13,

Cindy can only receive biood of group B and
group O in a blood transfusion. Her blood group
is

vows>

A
B
AB.
O

94.

Directions: Questions 48 and 49 refer to the graph
below which shows the changes; in the
concentration of antibodies in the blood of a
person with time:

Aniibody
eoncentraiion

94-48,
The increase in the antibody concentration on day
7 might be caused by

A. excessive bleeding.

B. the entry of bacteria.

C. recovery from a disease.

D. the intake of a large amount of antibiotics.

94-49.
The antibody concentration increased rapidly on
day 21 because the person

A.  developed a fever.

B. received a vaccination.

C.  was infected by the same type of antigen:
D. produced a large number of phagocytes,
96-30.

The table below summarizes the compatibility for
blood transfusion among three persons

Recipleat

Mary John Devid

Maey X 4

Donor Joha X v
David X X

Key: ¢ =blood can b tramsfused with we I elfests
X = blood shoukd mot be transtlsed

P3/8

If the biood group of Mary is A, what are the
blood groups of the others?

John David
A [¢] A
B o] AB
C B A
D B AB

97-32.
Which of the following components of the blood
can destroy bacteria that have entered the body?

(1) antibodies
(2) phagocytes
(3) blood platelets

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1). (2)and (3)

99-40

Which of the following statements about
antibodies is incorrect?

A. They are proteins.

B. They can kill bacteria.

C. They are specific in action.

D. They have a memory of the bacteria.

99-46
Which of the following are examples of artificial
immunity?
(1) injection of vaccine into the body
(2)injection of antibodies into the body
(3) injection of antibiotics into the body
A. (1)only
B. (1) and (2) only
C. (2) and (3) only
D. (1), (2) and (3)

00.

Directions: Questions 49 and 50 refer to the
graphs below, which show the changes in the
antibody level in the blood as a result of two
methods of inducing immunity in humans:

Method t Method 2
Antibody Antibody
Tevel level
T Time i Time
injection of injection of
substance P substance Q

00-49

Substance P can be
(1) bacteria.
(2) antigens.
(3) antibodies.

A. (1) only
Past HKCEE Questions Body Defence
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B. (3) only
C. (1) and (2) only
D. (2) and (3) only

00-50

What is the advantage of method 2 over method 1

in inducing immunity?

A. The immunity can last longer.

B. The immunity can develop faster.

C. It can stimulate the white blood cells to produce
more antibodies.

D. The body can become immune against a wider
range of diseases.

01-18

‘Which of the following statements about
antibodies is correct?

A, They act on specific antigens.

B. They are produced by phagocytes.

C. They can develop a memory for antigens.

01-57

A person's blood takes a long time to clot. This
may be due to a diet lacking in

A. iron.

B. calcium.

C. vitamin A.

D. vitamin C.

01-60
Which of the following structures produce
secretions that can protect the body from
infection?
(1) skin .
(2) stomach
(3) trachea
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

02.
Directions: Questions 26 and 27 refer to the
diagram below, which shows a section of the inner
lining of the human respiratory tract

air passage

cilia

epithelia] cell

mucus-producing
cell

02-26

This section is most probably taken from
A. the nostril.

B. the pharynx.

C. the bronchus.

D. the air sac.

P4/8
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02-27

What features of the inner lining help in protecting
the body against bacterial infection?

(1) beating of cilia

(2) presence of mucus

(3) close packing of the epithetial cells

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

02-41
The table below shows the compatibility for blood
transfusion of two persons:

Biood oo of donor

A B
- Peter x x
[ Recipient I o - =

Key: ¥ = blood can be transfused with no ill effects
x = hlood should et be trensfused

Which of the following combinations correctly
shows the compatibility for blood transfusion
between Peter and Mary?

Peter donatinz blood to Mary donating blood to
Mary Peter

A v v

B X X

C v X

D X v

02-42

A person was infected by the same kind of
pathogen twice within a month.

Assuming the quantity of pathogen for both
infections was the same, which of the following
graphs correctly shows the change in the pathogen
level 1n the person's blood?

A B
Pathogen Pubogen
Tevel [\_/\ level
Time Time
c D.
Patho Pathogen
o g /\ level A
Time Time
04-56

‘Which of the following statements about

antibodies is correct?

A. Injection of antibodies can provide immunity
against certain infectious diseases.

B. Antibodies against a particular antigen can act
on a wide range of pathogens.

C. Antibodies can develop 2 memory for pathogens.

D. Antibodies can be reused.

Past HKCEE Questions Body Defence

05-12 07-56
Mary, of blood group A, and her husband, of
blood group 0, have two children. Both children
are found to have blood group A. Mary concludes
that she must be homozygous for blood group A.
Given that blood group A is dominant to blood
group 0, 1s Mary's conclusion correct?

A.  Yes, because each of Mary's children 07-57
has inherited at least one allele for
blood group A from her. individual(s)

B. Yes, because if Mary is heterozygous, A. X only.
one child should be of blood group A B. Z only.
and the other should be of group O. C. X and Y only.

C. No, because both children can be of D.Y and Z only.
blood group A even if Mary is
heterozygous.

D. No, because there are other blood
groups besides blood groups A and O.

A. X and Y only
B. X and Z only
C. Y and Z only
D X, YandZ

06-12

Which of the following acts as a chemical barrier

for preventing the entry of pathogens into the

body?

A, bile released from the gall bladder

B.  saliva secreted from the salivary glands

C.  blood clot formed on the wounds of the
skin

D. mucus secreted from the epithelial cells of
the trachea

06-53

When there is a cut on the skin, the area around

the wound will become red and swollen. The

wounded area

A, gets red because the capillaries under the
skin undergo vasodilation.

B.  swells because phagocytes produce
antibodies.

C.  swells because tissue fluid accumulates.

D.  gets red because the body temperature
increases.

07-25
Which of the following diseases can be
transmitted by mosquitoes?
(1) Avian flu (B3
(2) Dengue fever(Zg )
(3) Japanese encephalitis( 5 A& 4s)
A (1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

07

Directions: Questions 56 and 57 refer to the table
below, which shows the results of a blood test of
three individuals. None of them have received any
vaccinations related to hepatitis A before.

L]
3
o8

| -

4

|

P5/8 Past HKCEE Questions

Which individuals have contracted hepatitis A?

Vaccination can confer protective effect to

Body Defence
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The fluid in the boils contains the
cowpox virus / pathogen / germ
which cannot be killed by the body
on its first exposure to the
pathogen

The virus multiplies / damages
body cells, so James became 1ll.
After a few days s sufficient
antibodies / phagocytes

(white blood cells) are produced to
kill the pathogen , so James got
well again.

Communication Skilt (c)

The previous exposure to the
cOwpoX antigen was ‘memorized’
by certain white blood cells

The pathogens / antigens of
smallpox and cowpox are similar
It can stimulate the production of a
lot of antibodies / ph: ing
short time and kill the smallpox
virus.

No

Because his immunity is specific to
the antigen /pathogen

OR

because antibodies are specific in
action

(1) The vaccine contains the
hepatitis B antigen
which stimulates certain white
blood cells
to develop a memory for the
antigen.
If P is exposed to the hepatitis B
virus, large amount of specific
antibodies will be produced in a
short time so as to destroy the
virus
Communication Skill (¢}
{2)No
because the memory developed
in the white blood cells is
specific to the hepatitis B virus
only
Both Q and R contacted the
hepatitis B virus before
but only Q can form antibodies to
destroy the virus while R
cannot/has not yet produced
antibodies
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Defence

7
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(iif)

(i)

(iii)

Wear gloves when

handling wounds

Do not share toothbrush / nail
cutter / razor etc.

Use condom during sexual
intercourse

Screen the blood used in blood
transfusion

(any 2)

The antigen in the cholera vaccine
stimulates specific white blood cells
to produce antibody, resulting in the
rise in antibody level.

(Any 2 points below:)

e  For the second injection, the
rise in antibody level occurs
earlier,

e  therise in antibody level is
faster,

e and the peak of the antibody
level is higher.

This is because as a result of the

first injection, certain white blood

cells will develop a memory for the
antigen.

‘When the same antigen enters the

body in the second injection, the

white blood cells will produce a

large amount of antibodies

within a short time.

Cook the seafood thoroughly.

Irradiate seawater used in fish

tanks with UV light.

(or other reasonable answers)

Paper I1

)
i
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S
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99-46 DELETED

00-49 G

00-50 B

01-18 A

01-57 DELETED
D
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. A sample of human blood was dropped onto 3
clean slides, each containing a salt solution.

rad red

© blood blood
O@ o cell cell [
OO od P IS
00 0 ° 'y
solution A solution 8 sofution C
red blood cells
not visitle

(1) Explain why the red blood cells are not
vistble i solution B.

(i) Which salt solution has a concentration
similar to that of human plasma? Explain
your answer.

(iii) Briefly describe the part played by the
kidneys in regulating the salt
concentration of the plasma in order to
avoid shrinkage of the red blood cells.

(iv) A plant cell, whose cell-sap concentration
is similar to the concentration of the
contents of human red blood cells, is
placed in solution B.

Describe and explain its appearance after
half an hour. (11 marks)
(HKCEE 1982)

S

In order to study the conditions for osmosis, a
student prepared two set-ups as shown in the
diagrams below. The skin of each potato was
removed and a cavity was made for holding the
sucrose solution.

glass cover

o 20% sucrose
PO(G‘O i sofution 7

3. boiled
potato

e
distifled
Set-up A water Set-up 8

l aftar 12 hours; l

The level of The levet of sucrose
SuCrOse solution remained
solution rose the same
(1) Explain why the level of sucrose solution of
set-up A rose after 12 hours. (3 marks)
(11} What can you conclude from the results of
the two set-ups? (2 marks)
(ii1) Referring to set-up A, draw a labeled
diagram to show the possible appearance of
‘a complete potato cell which is in contact
with
(1) the sucrose solution,
(2) the distilled water. (4 marks)
(iv) At the end of the experiment, sucrose was
found in the distilled water in set-up B.
Explain why this occurred. (2 marks)

Past HKCEE Questions

Cell Activities

e

3. Jelly contains a kind of protein called gelatin,
which causes the jelly solution to sohidify after
cooling. In order to prepare some jelly for a
party, Mary dissolved the jelly powder in
different ways as shown 1 the table below:

Jelly miation Mathod of propaeiion
A ity pownber Gisooied in water s AP
B ety puwler issclved in water 3t 4°C + kroah pincapple juice
[ Helly powder dissoived in w3ter a1 50°C + fesh piveapple juice

(i) Solution A solidified after cooling while
solution B did not. Suggest why solution B
failed to solidify. (2 marks)

(ii} Solution C was found to solidify after
cooling. How would you explain the
difference in the results between solutions B
and C? (3 marks)

(iii) It is found that if beef is mixed with small
pieces of fresh pineapple and left to stand for
about half an hour before cooking, the meat
will become tender (less tough). Based on
the answer to (ii), explain why this treatment
can tenderize the beef. (3 marks)

(HKCEE 1999)

N

. In the production of beer, the raw material used
is barley grains, which contain a large amount
of starch. When barley grains germinate,
amylase is produced. The grains are then
crushed and mixed with warm water. After
several hours, yeast is added to the mixture for
fermentation.

(1) What is the action of amylase on the starch

in the barley grains? (1 mark)
(ii) After the crushed grains are mixed with

warm water, why is it necessary to wait for

several hours before adding the yeast?

(1 mark)

An investigation was carried out to study the
effect of temperature on the activity of barley
amylase. For each temperature, the same
amount of crushed grains and water were used.
The amylase activity was estimated by the rate
of disappearance of starch using the iodine test.
The results obtained are shown in the graph
below:

CmNUAne deeS

Amylase activity
(arbitrary unit)

0 10 20 30 40 50 €0 70 30 90
Temperature (*C)

P1/8

(ii1) What conclusions can be drawn from the
araph about the effect of temperature on
amylase activity? (3 marks)

(iv) If you want to store the mixture of
crushed grains and water with minimal
reaction so that it can be used several days
later, what temperature would you choose?
Why? (3 marks)

(v) Suggest another method to estimate the
amylase activity for this investigation.

(2 marks)
(HKCEE 2000)

5. A kind of Chinese dessert is made by mixing
milk with ginger juice so that the milk becomes
coagulated. The coagulation of milk is due to
the conversion of a soluble milk protein into an
insoluble form. To find out the conditions for
milk coagulation, a person mixed milk at
different temperatures with some fresh ginger
juice. The mixtures were observed for 15
minutes to see if coagulation would occur. The
results are shown in the table below:

Temperature of mik ('C) Result
20 No sign of coagulation afler 15 minutes
4 Fuily coagulated in 14 minutes
60 Fully coagulated in | mimute
[ Fully coagulated in | minute
100 No sign of coagalation afer 15 minutes

Note : The same study was repeated using boiked ginger juice and the mitk
did not coagulatc at any tenperature,

(1) Referring to the above results, describe the
effect of milk temperature on the rate of milk
coagulation by ginger juice. (3 marks)

(ii) How would you explain the action of fresh
ginger juice in bringing about the
coagulation of milk? Give evidence to
SUppOIt your answer. (2 marks)

(iii) Milk protein also coagulates at low pH. In
which part of the alimentary canal does this
coagulation occur? Based on your biological
knowledge, suggest why the coagulation of
milk protein can facilitate its digestion in that
part of the alimentary canal. (3 marks)

(HKCEE 2002)

6. The following shows the procedure of an
experiment to study the effect of pH on the
activity of catalase extracted from bean
seedlings:

Past HKCEE Questions
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The poper dises et them put
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aches the bocom
of the b,

nmsn O /Q
| o
/
=
=
|
.

-
Noc e e () octhepope o
e o e v e e

STihe seltien.

The results of the experiment are shown

below:

PH of hydrogen peroxide solution T{(s)
3 >100
5 S0
7 20
9 20
11 27

(1) Explain why the paper discs rose to the surface
of the solution in some of the tubes. (2 marks)

(i1)

(1) Work out the rate of reaction from the
value of T for each tube. Tabulate your
answer. (2 marks)

(2) Using the data obtained in (1), plot a
graph on graph paper to show the effect

of pH on catalase activity. (3 marks)

(1i1)
(1) Based on your graph, estimate the
optimum pH of catalase. (1 mark)
(2)In order to get a more accurate estimate of
the optimum pH, what further work would
you carry out in this experiment?
(tmark)

(iv)A sample of bean extract was refrigerated
at 4°C and then allowed to warm to room
temperature. If the experiment was repeated
using this sample, would the catalase
activity be different from that of the
previous experiment? Explain your answer,

(2 marks)
(HKCEE 2003)

7. One day, when Keith and Jane walked past
a fresh fruit juice shop, Keith noticed that
some pears were cut into pieces and stored
in a tank of water before use.

(a)  Keith thought that the shopkeeper
stored the cut pears in water in order
to extract more juice. Explain the

P2/8
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biological principle behind Keith's
idea.(3 marks)

Jane disagreed with Keith because
she found that the shopkeeper also
stored whole pears in water tanks.
Explain why this observation
provides Jane with evidence to
oppose Keith's idea. (2 marks)

-
e
b ]
L)
=

Cell Activities

©

Suggest one possible hygienic problem
of storing the cut pears in water tank. (1

mark)

[

="}

(HKCEE 2007)
P3/8
.
==

L)

Past HKCEE Questions
Cell Activities

Paper I1

99.

Directions: Questions 8 and 9 refer to the diagram
below, which shows the initial condition of two
set-ups:

capitiary b

distited

wnier
w205

solution 2
2% stxrch solution and
0.1% amyfase solation}

(2% starch sclution)
diatysiz
wbing

99-8

After 1 hour, the liquid level in the capillary tube

of set-up 2 is much higher than that of set-up 1.

‘Which of the following is a probable reason for

this result?

A. Solution 1 has a lower water potential than
solution 2.

B. The dialysis tubing of set-up 1 is less
permeable to water than that of set-up 2.

C. Sugar is produced in solution 2.

D. Less starch is present in solution 2.

99-9

Which of the following treatments might increase

the rate of rise of the liquid level in set-up 27

(1) using a narrower dialysis tubing

(2) using a capillary tube with a smaller internal
diameter

(3) raising the temperature of the distilled water
from 20°C to 30°C

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

01-4.

Which of the following statements about enzymes

is correct?

A. Enzymes are made up of proteins or fats.

B. Enzymes are denatured at 0°C,

C: The optimum temperature of most enzymatic
activities is 37°C.

D. The activity of most enzymes is lower than
80°C.

02-35

Which of the following can account for the
appearance of the red blood cells shown in the
photomicrograph below?

Past HKCEE Questions Cell Activities
12
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A. The red blood cells are undergoing mitosis.

B. The red blood cells are in the deoxygenated
state.

C. The red blood cells are bathed in a concentrated
sugar solution.

D. The cell membrane of the red blood cells
becomes greatly folded to increase the surface
area for oxygen uptake.

04-03

A student defines osmosis as ‘the
movement of water molecules from a
dilute solution to a concentrated solution
across a selectively permeable
membrane’. This definition is inaccurate
because .

A. solute molecules can also move along the

concentration gradient.

B. water molecules can also move from the
concentrated solution to the dilute solution.
C. it should state clearly that the membrane is

not permeable to the solute molecules.
D. movement of water molecules can still occur
without a selectively permeable membrane.

Directions: Questions 15 and 16 refer to the

diagram below, which shows a setup used by Eric
to study osmosis:

capillary tube

initial liqyid leve!

2% ghucose solution dialysis tubing

water kept at 25°C

04-15

If Eric carries out the investigation for four
hours, what would be the change in the liquid
level in the capillary tube with time?

P4/8
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04-16
Which of the following can increase the rate of
rise of the liquid level in the capillary tube?

(1) Raise the water temperature to 30°C.

(2) Use a larger beaker with more water
inside.

(3) Use a capillary tube with a smaller internal
diameter.

A.(1) and (2) only
B. (1) and (3) only
C.{2)and (3) only
D.(1),(2) and (3)

Directions: Questions 59 and 60 refer to an
investigation on the enzyme catalase, which
breaks down hydrogen peroxide and releases
oxygen. In order to show whether a certain
plant tissue contains catalase or not, Joyce set
up the following experiment:

hydrogen
peroxide
solution

fresh
plant tissue

04-59
Joyce observed that a lot of gas bubbles were
released in tube I but not in tube 2. In order to
conclude that the plant tissue contains
catalase, what additional steps should be
taken by Joyce?
(1) Test whether the gas bubbles contain
oxygen.
(2) Set up a tube containing water and the fresh
plant tissue.
(3) Set up a tube containing hydrogen peroxide
but no plant tissue.
A_(1) and (2) only
B. (1) and (3) only
C.(2) and (3) only
D.(1), (2) and (3)

04-60

Past HKCEE Questions

When gas bubbles stopped coming out from
tube 1, Joyce added more hydrogen peroxide
into the tube. She observed that gas bubbles
were produced again. What can be implied
from this observation about the property of
enzymes?

A. Enzymes can be reused.

B. Enzymes are specific in action.

C. Enzymes are made up of proteins.

D. Enzymes can speed up chemical reactions.

Directions: Questions | 10 3 refer to the
Jollowing experiments:

Two test tubes containing 5 cm’® of
hydrogen peroxide solution and 1 cm®
of catalase solution respectively were
kept at 30°C for 30 minutes. The content
of the two tubes were then mixed and
maintained at the same temperature, and
the amount of oxygen released was
recorded for 5 minutes. The same
experiment was repeated at 40°C. The
results are shown in the graph below:

Amount of S
oxygen released A _/~/ 0c
P <
¥ P
7
i
0 ! 2 kS 4 5
Time {(min)
05-1

The initial rate of oxygen production at 40°C

is higher than that at 30°C because

A. catalase is denatured at the lower
temperature.

B. oxygen is less soluble at the higher
temperature.

€. more active sites are present in the
enzyme molecules at the higher
temperature.

D. the substrate molecules have more
kinetic energy at the higher temperature.

05-2

Which of the following is a correct

interpretation of the graph?

A. At 30°C, the rate of reaction was highest
at the 5th minute.

B. At both temperatures, the amount of
oxygen released in 5 minutes was
the same.

C. At both temperatures, the time for
the decomposition of all hydrogen
peroxide was the same.

D. All active sites of the enzymes
were occupied at the end of the
experiment.

Cell Activities P5/8

05-3
Which of the follow graphs is correct?

A [

Amount of
oxygen
released

Amount of
eaygen
released

01 2 3 4 5 61 2 3 4 5

(€ D.

Amount of
oxygen
released

Amount af
oxygen
released

9 1 2 3 4 5
Time (min) Time (min)

06.

Directions: Questions 23 to 25 refer to the
graph below, which shows the rates of reactions
catalysed by two enzymes A and B over a range of
pH values;

°

e

Rate of reaction (uait)
5

-

06-23
The rates of the reactions catalysed by enzymes A
and B are equal at

A. pH4.
B. pHs.
C. pH6
D. pH7s.
06-24

Which of the following is a correct interpretation

of the graph?

A, Enzyme A is found in gastric juice.

B.  Enzyme B is more active than enzyme A.

C.  The optimum pH value for enzyme B is 1.8.

D. Enzyme A is more active than enzyme B at
pH 4.

06-25

In the above study, it is important to keep

the temperature at which the reactions occur

constant because

A, temperature affects erzyme activity.

B.  the enzyme becomes inactive at low
temperatures.

C.  the enzyme becomes denatured at low

Past HKCEE Questions
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temperatures.
D.  temperature should be the same for control
experiments.

07

Directions: Questions 7 and 8 refer to the
following experiment; Two boiling tubes
containing 5 cm® of hydrogen peroxide solution
and 1 cm’ of catalase solution respectively were
kept at 25°C for 10 minutes. The contents of the
two tubes were then mixed and maintained at the
same temperature, and the amount of oxygen
released was recorded for 5 minutes. The results
are shown in the graph below:

2 3
Time (onin)

07-07

The line levels off at the 3rd minute. Which of the

following is a correct explanation for this?

A, The reaction stops at the 3rd minute because
catalase has been used up.

B. The reaction stops at the 3rd minute because
hydrogen peroxide has been used up.

C.  The reaction rate reaches the maximum at t
he 3rd minute because the amount of oxygen
released is highest.

D. The reaction rate reaches the maximum at
the 3rd minute because there is no more
increase in the amount of oxygen released.

07-08

The same experiment was repeated but the
contents were kept at 35°C. Which of the
following would best indicate the results of this
experiment?

P6/8
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(i)  From 20°C to 60°C, the rate of (iv) The catalase activity would be
Past HKCEE Questions ‘cqagg]ation of milk by ginger _simila_r to that of the previous
Cell Activities juice increases with Lf)wreasmg0 1 investigation )
Suggested Answers temperature From §O C to 100°C, because catalase is not
the rate of coagulation decreases denatured at 4 C and it can
as temperature mcreases 1 become active again at room
The rate of coagulation is highest temperature.
Paper I at 60°C — 80°C / is very low at
() Al RBC bursted 1 (i)  Gelatin in jelly solution B was ZDOUC and 100°Q ) 1 (a)  The water ogtslut:lhc hasha hl%herf
e digested / disappeared / lost its ) educt 1 mark n_c answer with water potential than the cells o
s/ lution B i effect time of coagulapon, instead of pears )
by OSIIOSIS) 2S[SolutIon Sl due to the presence of fresh rate of coagulation. water moves into the cells
7 lsly[iwt_och i pineapple jF:Jice Effective communication (C) 1 increasing the volume of the cell
(ii) N(;\‘l:t}llzgne in shape of RBC i (i)  Gelatin was present in solution C, (ii) Fresh ginger juice co_n.tains an content / water content ofthe cell
Water o ;n = water loss (NOT 1 but not in solution B enzyme / a heat-sensitive As aresult, more fruit juice can
isotoni?:) This suggests that the pineapple substance Fha.t converts soluble be extrgcted )
fi) -Incressedireabsorptiniofwaten juice gontains protease / enzyme ;mlk protein into the insoluble 1 (b) {he _skT of tltle fruit acts as a
from kidney tubules 1 that digests protein or gelatin 0"]’1‘ o e e L’?“Fe‘; gpwalel, S
extroTelexcessisal L AETTEas The enzyme is denatured / activated as the coagul _atmg effect o fres| ittle / no water movement wi
reabsorption of salt 1 at high temperature ginger juice 1s lost upon boiling / oceur
(i) becomves turgid 1 Effective communication () decrgasgs when the temperaE.xre (c) The water /] pear may be
because wat:r . 1 (accept alternative answers of milk increases beyond 80°C 1 contaminated \‘{lth pathogens /
cellulose cell wall can resist the suggesting that pineapple juice lead totcbdipoisoning
water pressure / prevent bursting 1 contains a heat-sensitive substance (iii) Inthe stomach 1
that acts on gelatin} Coagulated milk protein, being in
semi-solid form, can be retained
(i)  As the water potential of the (iii) Beef contains protein in the stomach for a longer
sucrose solution is lower than that which is digested by the protease in period of time o 1
of the distilled water, 1 the pineapple juice for the protease to digest it 1 Paper II
water passes through the potato Allowing the beef and pineapple i X i
into the sucrose solution, 1 mixture to stand for half an hour ()  The catalase in the paper d'S,C 9.8 C
causing the level to rise. 1 will give enough time for the broke. down hydrogen peroxide, 99‘9 5
Effective communication (C) 1 enzyme to work releasing oxygen. 1 =
(ii)y  Osmosis oceurs when two solutions When the amount of oxygen 01':‘ D
of different concentrations are (i)  The amylase converts starch into evolved reached a certain level, 0235 (@
separated by living tissue 1 maltose the oxygen bubbles buoyed up 04-03 B
Which serves as a selectively (i)  To ensure that sufficient amount of the disc to the surface of the 04-13 B
permeable membrane 1 maltose is produced B hydrogen peroxide solution. 1 04-16 B
(iii) Large, clear drawing with smooth (iii) When the temperature increases Gy (1 04-59 A
lines (D) 1 from 0-70°C, the amylase activity 2 Ra of acion () 04-60 A
*Labels (any three 0.5 x 3): cell increases 05-1 D
wall, cell membrane, cytoplasm ‘When the temperatures increases 05-2 B
(optional: starch grains, nucleus, from 70-90°C, the amylase activity 1L 2 05-3 C
vacuole) 1.5 decreases. (2) 06-23 B
Title 0.5 The optimum temperature for the Effect of pH on catalase activity 06-24 D
Signs of plasmolysis and turgidity activity of barley amylase is 70°C 0.05 06-25 A
1 (iv) Keep the mixture at very low 0% 07-07 B
il temperature (below 10°C) 4 07-08 @
e The amylase is inactive at this Aok 002
sarch grain temperature = 0.02
but it is not denatured / destroyed 0.01
(v)  After incubating the mixture at a > i
(iv)  The cell membrane of potato cells given temperature for a fixed period 7 i
became freely permeable / was of time, perform the Benedict's test pH £
destroyed after boiling 1 Measure the amount of red (iii) (1) any value between 7 and 9
Sg sucrose can diffuse out to the precipitate / reducing sugar formed (or any value read from the
distilled water 1 araph drawn) |
(2) Repeat the experiment using
hydrogen peroxide solutions
with smaller pH intervals
between 7 and 9. 1
Past HKCEE Questions Cell Activities P7/8 Past HKCEE Questions Cell Activities P 8/8
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Past HKCEE Questions
Cell Division
Paper |

1. The diagram below shows stages of cell
division in part of a transverse section of an
anther. (The parts are not drawn to scale.)

(1) Using the numbers marked on the diagram,
list the stages of cell division in their
correct order.

(i1) Name this type of cell division and state
one other region in a plant where you can
find the same type of cell division.

(iii)y  Name the daughter cells produced by the
cell division shown in the diagram.

(iv)  What is the importance of this type of cell
division in the life history of a flowering
plant?

(v) Name two structures where this type of
cell division is found in a mammal.

(HKCEE 1981}

2 The diagrams below show the longitudinal
section of a young root and two types of cells
taken from it:

i)

L.S. of a young root

Celltypa 2

Past HKCEE Questions

5

Cell Division

(i)  Using letters in the diagram, state the region
where the following can be found:
(1) cell type 1
(2) cell type 2 (2 marks)
(1) (1) Name the process occurring in cell
type 1 as shown in the diagram.
(1 mark)
(2) What 1s the significance of this
process in the root? (2 marks)
(iii) Explain how cell type 2 is structurally
adapted to its function. (3 marks)
(HKCEE 1995)

P1/4
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Past HKCEE Questions
Cell Division
Paper I1

90-2.
The following diagrams show four different stages
during a cell division:

(0] @
@) @

The correct sequence of the stages is

A(1),(2),(3), 4)
B.(2),(4), (1), (3)
C.(3), (1), (2), (4
D.(#),(2), (1) (3)

91-7.
The diagram below shows a single cell undergoing
cell division:

This type of cell division can be found

A in the mother.

B. in the testis.

C. at the root tip.

D. in the bone marrow.

91-8.
Which of the following statements conceming cell
divisions are correct?

(1) Two daughter cells are formed in mitosis.

(2) Chromosomes replicate once in mitosis and
twice in meiosis.

(3) The daughter cells formed in meiosis have the
same number of chromosomes.

Past HKCEE Questions

Cell Division

A. (1yand (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

92-39.

If the diploid chromosome number of a flowering
plant is 24, which of the following structures has
12 chromosomes?

A.  an anther

B.  anembryo

C. astigma

D. apollen grain
98:

Directions: Questions 3 and 4 refer to the diagram
below which shows cells in the root tip in various
stages of cell division:

e|eNSle

=

4 R

93-3.
Which of the following is a correct sequence of
the different stages of the cell division?

A 122324
B. 12324-2
C. 32241
D. 3242221
93-4.

This type of cell division oceurs during the
formation of

(1) skin cells.

(2) sperm cells.
(3) red blood cells.

P2/4
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A, (1)only

B.  (2)only

C. (1)and (3) only
D. (2)and (3)only
95-4.

Below are three different stages of a cell division

(1) Chromosomes separate.

(2) Chromosomes arrange themselves at
equator of the spindle.

(3) Chromosomes duplicate.

Which of the following shows the correct
sequence?

A (D)>@)>0)
B.(1)>(3)>(2)
C.(2)>(1)>()
D.3)>@)>(1)

95.

Directions: Questions 46 and 47 refer to the
diagram below which shows the longitudinal
section of a flower:

95-46

Haploid cells are formed in
A.2and3.

B.2and 4.

C.3and 5.

D.4and5.

95-47.
Which structure is responsible for receiving the
pollen grains?

Al

B.2

C. 4

D.5

Past HKCEE Questions Cell Division
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96-9.
The photomicrograph below shows some plant
cells at different stages of mitosis:

Which cells contain the same amount of DNA?
A.  land2only

B. 1land3only

C  2mad3only

D. 1,2and3

03-11
The diagram below shows a dividing cell found
at the root tip of a plant:

‘Which of the following statements is correct?

A. The parent cell has eight chromosomes.

B. P and Q are homologous chromosomes.

C. The daughter cells will be haploid.

D. Each daughter cell will have four
chromosomes.

03-57
The photomicrographs below show four stages in the
cell division of plant cells:

The correct sequence of the four stages is
A.Q>SOR>P
B.R2>P2>Q->S
C.SQ>R>P
D.S®R>P>Q

04-30

Which of the following is a correct statement
about meiosis occurring in the human testis?

A. DNA replicates before the start of meiosis I.

B. The pair of chromatids separates in meiosis I.

C. Homologous chromosomes pair up in meiosis II.
D. All daughter cells contain the Y chromosome.

P.3/4
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Cell Division

Suggested Answers

Paper1
L. @) 1572436 2/0
(ii) meiosis 1
ovary / ovule 1
(1i1) pollen grains 1
(iv) to reduce the chromosome 1
number of the cell by half 1
so that as a result of fertilization
the chromosome number can be
restored
(v) ovary 1
testis 1
2. (1) (1) celltypel-D 1
(2) celltype2-C 1
(i) (1) Mitosis/ cell division 1
(2) to mcrease the cell number 1
for growth / repair of the
root
(iii) It has an outgrowth / root hair 1
to provide a large surface area 1
Communication skill (¢) 1
Past HKCEE Questions Cell Division

Paper 1T

90-2

91-7

91-8

92-3

93-3

93-4

95-4

95-46

95-47

96-9

03-11

03-57

04-30
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Past HKCEE Questions
Diversity of Organisms and Classification
Paper |

1. The diagrams below show a variety of animals.

(i) All the animals shown except E can be
classified into one group. State the structural
feature on which this classification is based.

(1 mark)

(ii) Two of the five animals mentioned in (i)
belong to the same group as the rabbit. Name
the group and the two animals. (2 marks)

(ii) With reference to the animals shown,
name the respiratory structures that can be
found in
(1) animal A only.

(2) animal B only. (2 marks)
(HKCEE 1989)

2. In a marine museum, living marine animals are
kept in different exhibition areas according to
their animal group. Some of the animals in the
museum are shown in the diagram below:

(i) Using the letters provided, state all the
animals(s) that should be placed in the
exhibition area for reptiles. (1 mark)

(ii) B and E are kept in the same exhibition

Past HKCEE Questions

area. Name the animal group to which
they belong. (1 mark)
(i1} State two structural differences between A
and C which explain why they are kept in
different exhibition areas. (2 marks)
(HKCEE 1998)

Photograph I (magnification x% 3

Seurce: N.2O. Groen, AW. S, D.J. Taylor, 8iofogical Science,
Cambridgs: Cambridge University Press, 1990.

(1) To which group of vertebrates do bats
belong? (1 mark)

(2) Referring to photograph 1, state one
external feature of bat A through which it
is classified into the group you stated in
. (1 mark)

(HKCEE 2002)

4. The following pictures show four different
organisms:

S&h

Sscise: Stam, C., x4 Taggae, R, Dielsgy - he Uniy and Divesity of L, Belmer: BroskaXCole -
Thorieen Learing. 2004
Zhu, RL., mvd S, M.L., Aioxses and Liverwerts of Hewg Kong (vcl2), HK. Heavsaly Peeie

Depet, 199, i
Griffiths, D.A., Hourg Keng Fiangi, M Urban Cauncil & Urban Scrviees Depc., 1977

Mestar, FLW., &4 1, Microbistopy - A Huran Perspsetive. htcmotionad ed., it e, Mo-Graw
M, 2004,

Diversity of Organisms Pl/6
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(a) Organisms can be classified into five
kingdoms. Name the kingdom that P
and Q each belongs to. (2 marks)

(b) State svo cell structures that can be
found in Q, R and S, but not in P. (2
marks)

(¢) Explain the role of S in the cycling of
materials in nature. (2 marks)

(d) A number of human diseases such as
influenza and SARS are caused by
viruses. Some scientisis consider
viruses as organisms, but some do not.
Give one reason for each of these
views. (2 marks)

(HKCEE 2005)

Fyanre el wecimen Sweghe t fume? Smgle 3
i () e Yy 18
et - - -
‘ochondrion = = 3
Mpchews = = =
Auid (A * = :

The following paragraph summarizes the
report about the three samples. Complete the
paragraph with suitable word(s). (4 marks)

With reference to the results, the groups that
samples 1 and 2 belong to are (a) and (b)
respectively. For sample 3, it remains
unclassified. It could belong to one of the
following groups: plants, (¢) or (d).

5. Three samples of specimen were (HKCEE 2007)
examined in a laboratory. The results are
shown below:

Past HKCEE Questions Diversity of Organisms P2/6
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Past HKCEE Questions
Diversity of Organisms and Classification
Paper I1

99-1
Which of the following animals have scales
covering the skin?

A. (1) and (4) only
B. (2) and (3) only
C. (1), (2) and (3) only
D.(1),(2), 3) and (4)

99-2
The dichotomous key below lists some features of
four different plants P, Q, R and S:
la  with flowers..
1b  without tlowers.

2a E
2b  without seeds, ..

3a  with roots.
3b  without roots.

Which of the four plants is a gymnosperm?

oWy
IO T

99-3
Which of the following correctly describes the
plant in the diagram below?

A. no true roots present

B. using seeds for dispersal

C. commonly found on dry soil

D. capable of producing pollen grains

00.

Directions: Questions 1 and 2 refer to the
photographs below, which show four different
plants:

¥ {Mugnification X .'—.) Z (Magnification x 3)
00-1

Which plant can only survive in a moist and shady
environment?

AW

B. X

CoY

D.Z

00-2

‘Which plants are capable of producing seeds?
A. W and X only

B. Yand Z only

C. W, Xand Y only

D. X, Y and Z only

00-3
The table below lists some features of three
animals:

Animal
P Q R
Vertebral column x v v
Scales x v x
Hair x % v
Key: v =present x = absent

The three animals could be

IP Q R
A. jellyfish snake rabbit
B. jellyfish starfish ~ chicken
C. goldfish rabbit bat
D. goldfish turtle horse

{Magnification x3)
Past HKCEE Questions Diversity of Organisms P3/6
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01-1

‘Which of the following animals lays eggs with a
hard shell?

A toad

B. snake
C: whale
D. goldfish

02-1

Scientists classify organisms into groups on the
assumption that closely related organisms

A. are found in similar habitats.

B. have similar behaviour.

C. have similar structures.

D. have similar diets.

02-2
Which of the following statements about plants
is/are correct?
(1) Flowering plants can produce seeds.
(2) Non-flowering plants cannot produce fruit.
(3) Flowering plants cannot reproduce
asexually.
A. (1) only
B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only

03-01

A student examined four plants, P, Q, R and §, in
the field. He constructed the dichotomous key
below to identify these plants

1 a with leaves ..
b without leaves
2a with cones...
2b without cones ........c.cccoorreicronnn.
3a with pollens......... ;
3b without pollens. ...

LENERN

One of them is a potato plant. Which one is it?
AP
B.Q
C.R
D.S

04-35

What is the common feature possessed
by the three animals shown in the
photographs?

Past HKCEE Questions
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Source:  Physical Seiences Seciion, E.D,, Kadoorie Farm & Botanic
Garden, and Ocean Pask, BHEFHREMH X—WRX G,
HEK: Education Department, 1998,

A laying eggs

B. breathing with lungs

C. presence of scales on the skin
D. living both in water and on land

04-58

Which of the following plants does not bear
flowers but reproduces by seeds?

A fem

B. grass

C. apine tree

D. an onion plant

06
Directions:  Questions 3 and 4 refer to the
key below, which is used for
classifying some groups of
organisms:
(1) Presence of protein coat W
Absence of protein coat Gato (2)
(2) Presence of mitochondria Goto (3)
Absence of mitochondria X
(3) Presence of chloroplasts i
Absence of chloroplasts 2
06-3
Which of the following combinations correctly
matches the descriptions given in the key?
W X z
A. prokaryote fungus animal
B. virus protoctist fungus
C. virus prokaryote animal
D. prokaryote protoctist fungus

06-4

Which of the following structures may be
possessed by organisms in group Y?

(1) seed

(2) cone

(3) spore

(1) and (2) only

(1) and (3) only

(2) and (3) only

(1), (2)and (3)

vows

Diversity of Organisms P4/6
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06-5
The table below lists some features of three Past HKCEE Questions
organisms, P, Q and R: Diversity of Organisms and Classification
¢ Chiorophyll T Eellvaall Suggested Answer
P x x
} % ; Paper1
o i Paper I
Which of the following correctly matches the 1. (') Vetfebral, Colfimny/back o !
identity of the three organisms? (i) Mammals | 21 B
= : Bat and whale (0.5 x 2) 1 99-2 B
P a R (i) (1) Skin 1 99-3 A
A, bacterium pine orass 2) Gills 1 00-1 D
B.  fungus Tose fem 00-2 C
C. moss fern rose 2. (1) F 1 00-3 A
D. snail grass IRIE (i)  Invertebrates 1 01-1 B
(iii) 1 mark for each difference (1,1) 2 02-1 C
07-06 02-2 A
Which of the following features is common to A C 03-01 C
dogs, ducks and dolphins? Breathing organ Lungs Gills 04-35 B
Skin surface No scales With scales 04-58 c
A.  They breathe with lungs. 06-3 C
B. They have claws on their limbs. 06-4 D
C.  They possess mammary glands. . 06-35 A
D. They have hairs on their bodies. 3® () mammal ; . 1 07-06 A
(2) body covered with hair 1
4. (a) P:*Prokaryotes 1
Q: *Protoctists 1
(b)  nucleus, mitochondria 1,1
(¢} S breaks down dead organic
matter 1
into inorganic matter which can
be used by plants for growth 1
(d) Support virus as organisms:
because it can reproduce in a cell /
it has genetic materials to control
its life processes 1
Against virus as  organisms:
because it is non-cellular / has no
cytoplasm /
cannot replicate by itself/ has no
metabolism unless it is within a
host cell !
5 (a) Vius 1
(b)  Prokaryotes 1
(c)  Fungi/ Protoctist |
(d)  Protoctist / Fungi 1
Past HKCEE Questions Diversity of Organisms P5/6 Past HKCEE Questions Diversity of Organisms P6/6
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Past HKCEE Questions work together to bring about the reflex in (ii).

Detection of Environmental Conditions in Mammals ) ) (4 marks)
iv) How may a small object be seen by the person
Paper I H 1l object b by th
when its image falls on spot
(1yX?
|. Diagram I below shows a section of a human maximym (2). i )
eye. Part of the retina has been magnified in ' Briefly explain your answer. (4 marks)
diagram 11 to show the arangement of some * . (HKCEE 1988)
cells. i g
(The parts are not drawn to the same scale.) CL:fvlTr\x]sre
{arbitrary
A a wWXYZ cone cell units)
} l l l l minimum
£ 3= E
: ol 0 2 4 [ 8
$‘==— time (saconds)
c
) 2 1 L (i) Using the letters (W), (X), (Y) and (2),
ot g diagram I indicate which object 1s being observed
jagram jagr

during the following periods:
(1) 0 - 2 seconds
(2) 2 - 4 seconds
(3) 4 - 6 seconds
(4) 6 - 8 seconds

(i)  Using letters from diagram 1, indicate e
(1) a part whose function 1s sensory, and
(2) a part whose function is motor.
(i) NameW, X, Y and Z.
(1) State one reason each, why diagram II cannot
represent
(1) the blind spot, and
(2) the fovea (yellow spot).
(iv) State the cause of
(1) colour blindness, and
(2) night blindness.

Bas at 3 m away

(i) (1) What kind of eye defect did the boy
probably have? (1 mark)
(2) State two features of the eyeball that
might have caused this eye defect.
(2 marks)
(ii) Draw a ray diagram to show the pathway of
light entering the eye of the buy when he was
lurking at the bus 10 m away from him.

(i) What 1s the state of the suspensory
ligaments of the uncovered eye
(1) for observing object (W)?
(2) for observing object (X)?

(iif) Which structure, other than the
suspensory ligament in the eye, is

(1) A man came out of the cinema as shown in
the diagram on the opposite page. Describe
how his eyes would adapt to the bright
daylight. Explain why this would be
necessary. (4 marks)

i responsible for changing the curvature 1) After looking at his watch, the man tried to . (3 mark)
(v) If the eye were f_ocused ona nearb)}/1 burning of the lens? (i) lodate the bjs stop at the én 4 of the strect (iii) How could this eye defect he corrected?
candle, draw a simple diagram to show (iv) Draw a simple diagram to show the path i (I mark)

Describe and explain the changes that
. ¢ occurred in his eyes. (3 marks)
(vi) What is the size of the image formed in watching object. HK ézéngéss) (iii) The man had an eye defect in which he was
when compared to the object? ( ) unable to see clearly the number painted on
(12 marks) the sign post of the bus stop. Draw a simple
(HKCEE 1983) diagram to show the path of the light rays
when his eye was focusing on the number

(1) the light rays, and

@) the i P donth i (1v) The boy had normal colour vision, but when
e image formed on the retina.

it was getting dark, he found it difficult to

distinguish the colour of the cars on the road.

Explain this briefly. (2 marks)
(HKCEE 1996)

of the light rays when the eye was

3. The diagram below shows a section of a

human eye: i
_ _ . . ‘Rthe e T (zf mar‘éf) 6. The diagram below shows a boy, Bill, sitting
2. A young lady;;withjone offliereyeslcovered;fis () n_e Sl lfht Ob - 1eﬁ_ (:she_:y;s 2)11‘{) © for an examination in the school hall. Before
using her uncovered qoma[ eye to obsewe, at strong sunlaght by putling his hand above the examination started, Bill took off his
random and one at a time, the following his forehead as shown in the diagram. Is lasses and relaxed.
jects withi : i : is acti 7 (1 mark) 8 :
objects within a periced of eight seconds: this action reflex or voluntary? (
3 (HKCEE 1992)
(W) a stationary object nearby &
(X) a stationary object far away ) )
(Y) an object approaching her 5. Aboy was standing by the roadside and saw a
(Z) an object moving away from her bus moving towards him. The photographs
Y below show what he saw when the bus was 10
The change in the curvature of the lens of the f m and 5 m away from him respectively:

(1) If a person is watching a nearby object which
is moving away from him, what change will
oceur in the shape of structure A? Describe
how this change can be brought about.

uncovered eye during these eight seconds is
shown 1n the sketch below:

(3 marks) o
(ii) State the change in the size of B when the ® Bgﬂijgookedst metilopk on thgt\;all. It was
person walks out from a dark room into bright :00 a.m. Draw the image of the two
daylight. What is the significance of this hands of the clock formed on the retina of
change? (2 marks) his eye. (1 mark)

(iit) Describe how the eye and the nervous system

(i) Describe how the image on the retina
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(iv)

®

(1)

(iif)

®

(1)
(iii)

— -

Drawing (D): large, clear and
accurate diagram (accuracy includes
outline of eyeball, lens of eye,
straight lines for light rays}

(L): Parallel rays from object (with
arrow sign), focus in front of retina,
rays extended to retina (3 x 0.5)
Title (T)

Ray diagram showing light rays entering & short-sighted eye

(1) To allow the transmission of
light to the retina without
obstruction.

(2) aqueous humour / choroid

(1) Ithelps to reduce the amount of
light entering the eyes,

SO as to prevent
Over-stimulation / damage of
the lightsensitive cells.

(2) reflex action

(3) Constrition of B Purting oa cunglasses
Dots pot iavolve the | Involves the cerebrum
cerebrum
leborn Learned seri wny
Faster in action Showet in acticn wo
Ster Tesponac it | Varablc responses to

reotyped
same smulus always | e sume stimlus
evokes the sume

Dark-coloured sunglasses reduce the
light intensity entering the eye, so
the pupil will not constrict /
constrict to a smaller extent in
bright sunlight.

As aresult, more UV light can enter
the eye and cause damage.

(1) * ciliary muscles
(2) When the man is looking at a
near object, the weakened
ciliary muscle contract with
less force
and the tension of the
suspensory ligament remains
high
Hence, the lens is not thick
enough
and fails to converge light to
form a clear image on the retina
Effective Communication
The lens becomes less elastic /
cloudy
Layer B contains light sensitive cells
cannot obtain nutrients / oxygen
from layer C
As a result, light sensitive cells die
Light falling on layer B cannot be
detected / no nerve impulse can be
produced
Therefore the vision is impaired

P

-

—

Paper II
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06-42

07-48
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Past HKCEE Questions

Ecosvstem

Paperl

1 The diagram below shows a food web in an
estuary (the mouth of a river), downstream
from a field which has been sprayed with the
insecticide, DDT. The numbers show the
concentration of DDT (in parts per million)
found in each organism. (The organisms are
not drawn to the same scale).

mlld s

)

(ulwzs) nzaﬁ@ u@ruhnmm

. " @ clam 0.42}
watw
plant {0.08} snadl nzsl )?

o plankton .04}

(i) Which organism is an omnivore?

(i1) Write down a food chain consisting of four
organisms.

(iii) Explain why a low concentration of DDT
sprayed on the field results in a high
concentration in the duck.

(iv) If all the cormorants died due to a high
concentration of DDT in their tissues,

(1) what would be the immediate effects
on the ecosystem, and

(2) how would the population of snails be
affected? Why?

(v) Explain how the dead body of a cormorant
could supply nutrients for the water plants.

(HKCEE 1982)

2. The following food chains indicate three
ways in which man may obtain protein:

(i) Briefly explain the importance of the plants
in the above food chains.

(i1) What is the term used to describe the diet of
man?

(iii) With reference to food chain HI:

(1) what s the trophic level of man?

(2) state the change in the number of
individuals from one trophic level to
another.

(3) draw the food web if the unicellular algae
were also eaten by some small fish which
were preyed upon by both large fish and
man.

(iv) For the same amount of energy input,

Past HKCEE Questions Ecosystem

4.

which food chain would produce the greatest
quantity of protein for man? Explain your
answer fully.

(HKCEE 1983)

The diagram below shows some pathways by
which nitrogen is cycled in grassland:

waste and
dead bodies

A

nitrates in soil

(1) What are the processes represented by A
and

(11) State the importance of the process
represented by A, and name two types of
organisms which are involved.

{1i1) What major compound is formed in grass
from the nitrates in the soil?

(iv) State one natural process, other than C,
which can decrease the amount of nitrates
in the soil.

(v) Continuous hunting of rabbits in this
habitat was found to result in a decrease in
the nitrogen content of the soil. Give a
reason.

(HKCEE 1984)

The diagram below shows some of the plants
and animals in a slow-flowing stream: (The
organisms are not drawn to the same scale.)

(1) From which larva and by what process does
the frog develop?

(1) State one distinct feature for classifying fish
and frogs
(1) in the same phylum (major group).

P1/16
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(i)

Amount of the antlbiotics used (kg)
w

Past HKCEE Questions

Evolution
Paper1

Peter moved to a small island ten years ago.
He found that there were a lot of
mosquitoes, so he sprayed the area around
his house with a certain kind of
insecticides. The mosquito population
dropped rapidly, but rose again after
several months. He then sprayed the same
insecticide to kill the mosquitoes and this
was repeated whenever there was a rise in
the mosquito population However, Peter has
found that the insecticide has become less
and less effective in recent years.

() Explain why the mosquito
population rose again after a large
number of them were killed by the
insecticide. (2 marks)

(ii}  In the same population, the
mosquitoes may show different
degrees of resistance to the
insecticide. Explain fwo genetic
causes that may lead to this
variation among the mosquitoes.

(4 marks)

(ili)  Using the theary of natural
selection, explain why the
insecticide has become less and less
effective in killing the masquitoes.

(4 marks)
(HKCEE 2005)

Antibiotic is a drug commonly vsed to
treat bacterial infections. In recent years,
there have been more reported cases of
resistant forms of bacteria strains found
in hospitals. The graph below shows the
percentage of the resistant form in a
particular bacterial population and the
amount of antibiotics used in one
particular hospital each year from 1995
to 2004:

Amount of the antibiatics used

°
1995 1987 1999 2081 2003
Year

>
e
Peroentage of the reaintent form in 2 patieviar bucterial population (%)

Explain why the increased amount of
antibiotics used will lead to the rise in the
percentage of the resistant form in the
bacterial population. (4 marks)
Some patients in hospitals will have a higher
death rate if infected with resistant forms of

Past HKCEE Questions Evolution

bacteria. Suggest one group of these patients
and give an explanation. (2 marks)
(iii) If you were a doctor, suggest two practices
that you could adopt to slow down the rise of
the resistant forms of bacteria. (2 marks)
(HKCEE 2007)

P1/3
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Evolution
Paper 11

05-52
Fossil records are valuable in the study of evolution
because they pravide information about

A. the population size of different species.
B. the cavse of mutation in organisms.

C.  the time of existence of organisms.

D. the life span of different species.

06-55

The misuse of antibiotics will lead to the

development of bacteria with greater resistance to

antibictics. This means that

A.  most bacteria are killed and only the more
resistant bacteria survive.

B.  bacteria will become stronger after applying
the antibiotics.

C.  bacteria mutate in order to resist the antibiotics.

D. bacteria get used to the antibiotics applied.

06-56

In the nineteenth century, most of the peppered
moths in England were white. About 100 years later,
98% of the moths recorded in industrial areas were
black while most in rural areas were still white. This
is an example of

A.  competition.

B. evolution.

C.  natural selection.
D. variation.

06-58

If a mutation leads to the development of a character
which is dominant, which of the following can be
deduced from this?

A, There will be more individuals in the
population carrying this allele than if the
mutation leads to a recessive character.

B.  There will be more individuals possessing this
character in the population.

C.  Allindividuals in the population carrying this
allele will possess this character.

D. Itwill cause the death of the individuals
carrying this allele.

Past HKCEE Questions Evalution
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uestions

Suggested Answers

Paper1
(i) e  Some mosquitoes survived 1.1
after the spraying of the
insecticide

e They would reproduce to
give many offspring and thus
the population would rise
again

e  Many eggs were laid before
the death of the mosquitoes

e  The eggs hatched and thus
the population would rise
again

(iiy o Mutation !

e Itresults in the change of the
gene(s) controlling
sensitivity / resistance to the
insecticide

or

e  Independent assortment of
homologous chromosomes
occurs during meiosis

e leading to the formation of
gametes  with different
alleles for

insecticide-resistance

e Fertilization

e  Itresultsina random
combination of alleles for
insecticide-resistance in the
zygote

(1)) There are genetic variations

among the mosquitoes in their

resistance against insecticide 1

Those that are resistant have a

higher chance of survival in the

presence of the insecticide 1

They have a greater chance of

reproduction / producing mote

offspring 1

Thus the proportion of the

insecticide-resistant mosquitoes

increases in the subsequent

generations 1

Hence, the insecticide becomes

less effective in killing the

mosquitoes 1

Effective communication

(i)  Genetic variations exist among the
bacteria in their resistance against
the antibiotic 1
The increase in the amount of
antibiotics kills non-resistant form 1
while the resistant form survive
The resistant form continue to
reproduce / produce more of its
own kind 1

The number of resistant form of

Past HKCEE Questions Evolution

bacteria increases faster
(i)  Any group with weak immune
system plus correct example, e.g.
children, elderly, AIDS
patients, cancer patient after
treatment, patients taking
inununosuppressor drugs
(Accept other reasonable answers)
(iii) Any2
®  Prescribe antibiotics only
when necessary
®  Instruct the patient to finish
the whole course of
prescription
®  Use narrow spectrum
antibiotics

PaperII

05-52
06-55
06-56
06-58

A >0

2
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Past HKCEE Questions
Excretion and Osmoregulation
Paper1

. The chart below shows the concentrations of
glucose and urea in the fluid inside the
following regions of a mammalian kidney:

1. the Bowman's capsule,

1. the middle of the first convolution
(coiled portion) of a kidney tubule, and

IIL.  the collecting duct.

° 1 229 o 1S m =;
concentration {grams per Mr) =e-

(i)  State the changes in the glucose
concentration as the fluid flows through
the three regions.

(i) State and explain the changes in the
urea concentration with reference to the
flow of fluid along the kidney tubule,

(iit) Compare and explain the differences in
the urea concentration after drinking
water and after sweating.

(iv) Under what circumstances might
glucose appear in the urine? Explain
fully.

(HKCEE 1983)

2. The diagram below shows how a person's blood
is treated when his kidneys cannot function
properly in removing urea. Solution X which is
fed into the machine contains glucose and
mineral salts at the same concentration as
normal plasma.

dialysis tubing
with permeability
simiar to the

capiliary wall

10 the parson

(i)  State and explain the change in the urea
concentration in the blood after treatment.

(ii) Why is it necessary for solution X to have
the same concentration of glucose and
mineral salts as normal plasma?

(1ii) What is the advantage of passing solution X
in a direction opposite to that of the blood?

Past HKCEE Questions

(iv) What would be the effect of allowing the
blood to flow through a greater number of
dialysis tubes? Give a reason for your
answer,

(HK.CEE 1984)

3. A person was confined to the same
environmental conditions and was given a
similar diet for two days. He rested completely
on one day and performed exercises on the
other. The weight of water lost from the
different parts of his body in each day is shown
in the chart below:

toss of water (9 per day) —

sweat urine fasces  expiredy/
exhaled air
key: [l day of rast 3 cay of exercise

(i) State any two environmental conditions
that should be kept constant during these
two days.

(i1) Name the part of the body which produces
(1) sweat.

(2) urine.

(iit) What 1s the total weight of water lost from
the body
(1) on the day of rest?

(2) on the day of exercise?

(iv) On the day of exercise, what is the
advantage of producing
(1) more sweat?

(2) less urine?

(v) Explain why the amount of water lost in
the faeces was the same for these two
days.

(vi) Suggest a simple way to show that
expired air contains water vapour.

(10 marks)
(HKCEE 1985)

Excretion & Osmoregulation P1/12
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4. The diagram below shows the longitudinal
section of a mammalian kidney and one of its
nephrons.

etferent
arteriole
aiferent
anericle

(1) Name the fluids in A and F. (2 marks)
(it) B and C are highly coiled. Explain the
significance of this, (2 marks)
(1i1) State the process resulting in:
(1) the absence of protein in A.
(2) the absence of glucose in D. (2 marks)
(iv) Compare and explain the concentration of
urea in A and E. (2 marks)
(v) State and explain the change in
concentration of the fluid in F if a large
amount of water is taken in by the mammal.
(2 marks)
(vi) Compare and explain the amount of
glucose in blood entering and leaving the
kidneys. {2 marks)
(HKCEE 1987)

(1) Distinguish between 'excretion' and

‘egestion'. (2 marks)

(1)

(1) Name TWO excretory substances that are
produced by the human body.

(2) For each substance named in (1), state
where it 1s formed, and by which process
it is formed. (6 marks)

(111) A healthy man drank two glasses of
distilled water at time A and two more at
time B. The chart below shows the volume
of urine collected at half-hour intervals when
the man tried to empty his bladder. The same
environmental conditions were maintained

throughout the whole period. .

Past HKCEE Questions

volume of uine collected (Gm?) =
3

o

T

00
s Z
7
AR i %)
° 2 3 4 5 L] 7 Y
t } o tmedhous —

(1) Explain why the volume of urine
produced was greatly increased after
drinking water at time A. (2 marks)

(2) Suggest a reason to explain why the
man's response to drinking water at time
B was different from that at time A.

(2 marks)

(3) Urine is still formed by the body even
when there is no water intake for a long
time (e.g. 12 hours). Why? (2 marks)

(HKCEE 1988)

. Two species of rats (A and B) live iii different

habitats. Equal numbers of rats selected from
each of the species were used in an experiment
to investigate certain aspects of their
osmoregulatory control. The rats selected were
of similar mass and age. They were kept under
the same environmental conditions and fed with
the same amount of food - but no water. The
results were as follows:

Species A Species B

Water gain from Il
metabolism 81 80
{arbitrary units)

Water loss by
evaporation %0 168
(arbitrary units)

Water content in
faeces 2 20
(% by weight)

(1) State which species of rat lives in a drier
habitat. Give ONE reason to support your
answer. (3 marks)

(ii) Suggest a type of metabolic activity
through which the rats can gain water.

(1 mark}

(111) Give TWO ways in which the rats may
lose water by evaporation. (2 marks)

(iv) Name the part of the alimentary canal
responsible for regulating the water
content in rat faeces. (1 mark)

{v) If the experiment were conducted for a
long period of time, which group of rats
(species A or B) would die off first?
Explain your answer. (3 marks)

{(HKCEE 1989)

Excretion & Osmoregulation P2/12
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7. The diagram below shows the human urinary
system:

R {4 Z

B
Key: arrows indicate the direction of blood flow

(i) Name structures A and B. Give ONE function
for each. (4 marks)

(i) The table below shows the concentration of
certain components of two fluids (X and Y)
collected from two different regions of the
urinary system:

Concentration (g 100cm™)
Fluid X Fluid Y
Protein 0.0 8.0
Glucose 0.0 0.1
Urea 2.0 003

(1) Using the letters in the diagram, state the
respective regions from which fluids X
and Y were collected. (2 marks)

(2) Explain why fluids X and Y differ in their
concentrations of:

(I) protein

(II) glucose

(III) urea {6 marks)
(HKCEE 1990)

8. An experiment was performed to study the
effect of the removal of the liver on the blood
urea concentration of a mammal. The blood
urea concentration of this mammal was
measured from 07:00 to 20:00 hours. The
animal's liver was removed at 08:00 hours. The
results were as follows:

Time of day Blood urea concentration
(hours) (mg per 100 am® blood)
07:00 7.0
08:00 {liver removed) 7.0
11:00 36
14:00 26
17:00 20
20:00 1.6

(i) Plot a graph to show how the blood urea
concentration varies with time. (3 marks}

(ii) Explain the change in the blood urea
concentration after 08:00 hours. (3 marks)

(iii) Describe and explain the changes in the
blood urea concentration if the kidneys
instead of the liver of the mammal were

Past HKCEE Questions
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removed at 08:00 hours. (3 marks)
(iv) State ONE other function of the liver.
(1 mark)
(HKCEE 1991)

Patients with kidney failure will die if they do
not receive proper treatment. One method of
treatment is to use a kidney machine.
The diagram below shows the workings of a
kidney machine:

slwion

blood fram '
the patient , sipamyls
padent 1 4

dialysis wbing
with permeability
similar to the
capilhary wait

Tetusriing o
e paliers \

solulion in
“(with glucese, amine acids and minena| mlis
i Lhe same coneentration 15 Lhe normas plasma)

(1) Urea is found in the solution passing out of
the kidney machine. Account for this.
(2 marks)
(11} Give a reason for each of the following
(1) Each treatment takes a long time (about 6
hours). (1 mark)
(2) The treatment needs to be repeated at
regular intervals (about 2-3 times a week).
(1 mark)
(iii)  Both the human kidney and the kidney
machine are able to retain useful substances
in the blood. Explain how this is achieved by
(1) the human kidney, (1 mark)
(2) the kidney machine. (2 marks)
(iv) Another method of treating kidney failure is

to transplant a healthy kidney into the patient.

Suggest two reasons why only a small

number of such patients can receive this

treatment in Hong Kong,. (2 marks)
(HKCEE 1996)

10. The graphs below show the concentration of
three substances in the renal artery, and the
changes in their concentration along the
nephron and the collecting duct:

blood plarma

forentladery  Dwidinnepheon  fhuid in colkecting duct
1 ' '
Percontuge of i !
protein 5 i i
o H H
28 i
H
ts H
Puu:.p of " i
H
05 i
o

I
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(i) Explain the difference in the concentration
of protein between the blood plasma and
the fluid in the nephron..(2 marks)

(i1) What process causes the increase in urea
concentration along the collecting duct?

(1 mark)

(iii)

(1) What may substance X be?
(1 mark)
(2) Explain the change in the
concentration of substance X along
the nephron. (3 marks)

(iv) If a person eats a lot of beans, how would
the amount of urea excreted be affected?
Explain your answer. (4 marks)

(HKCEE 2001)

. A student carried out a study on the effect of
two different sodium chioride solutions on red
blood cells. He added a drop of citrated
mammalian blood to 2 em® of each solution in
separate test tubes, A and B. After five
minutes the mixtures in both tubes appeared
light red in colour. He then examined 2 drop
of each mixture under the microscope. After
repeated examinations, he found that intact red
blood cells were present in tube B only and
they were in two different forms as shown
below:

The results are recorded in the table below:

Concentration | Average number of
of solution different forms of
Tube (%) intact red blood
cells
Wrinkled | Smooth
A 03 Q 0
B 1.5 15 5

Note: All observations were done under the same
magnification.

(i) (1) In tube B, some red blood cells became
wrinkled. How would you explain this?
(3 marks)
(2) Both forms of red blood cells were
observed in tube B. Give reason for this.
(1 mark)
(i1) How could the student be sure that the red
blood cells in tube B had reached equilibrium
with the surrounding solution at the time when
he made the observation? (2 marks)
(iii) Account for the absence of intact red blood
cells in the mixture in tube A and the

Past HKCEE Questions
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light-red appearance of the mixture. (4 marks)
(HKCEE 2003)

12. The diagram below shows the structure of a
nephron and its associated blood vessels:

Key: =—— direction of blood flaw

(i) Name the fluid found in X. Explain how this
fluid is formed. (4 marks)
(1) Describe two ways in which glucose in vessel
A may reach vessel B. Your answer should
include the routes and the mechanisms
involved. (4 marks)
(iii) Coffee contains a chemical called caffeine
which causes dilation of vessel A. Explain
how the presence of caffeine in the blood
may increase the rate of urine production.
(3 marks)
(HKCEE 2004)

13.  The table below shows some information
about the composition of the plasma,
glomerular filtrate and urine of a healthy

person:.

Component Content (g per 100 mL. fluid)

Plasma Glomerular filirate- Urine
Water 0-93 97-99 96
Plasma proteins 7-9 ) 0
Glucose 010 01e 0.00
Chioride 037 037 060
Ures 0.03 0.03 200
Others <10 <10 <20

0

(1) The following table shows the percentage
change in chloride content of urine when
compared with that of glomerular filtrate.
Using the above information, complete
the table by finding out the percentage
change in urea content.

Component Percentage change
Chloride 622 %
Urea

(2) Give a reason for this change in the urea
content. (1 mark)

(i) Account for the difference in water
content between the plasma and the
glomerular filtrate. (3 marks)

(iil) A person suffers from diabetes and

Excretion & Osmoregulation P4/12
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glucose is detected in his urine. With
reference to the cause of the disease,
explain why his urine contains glucose.
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(4 marks) Paper II
90- 39 91-60.
‘Which of the following is NOT an excretory In a healthy person, which of the following
product? substances are found in region 1 but not in region
A urea 57
B. faeces (1) urea
C. bile pigments (2) glucose
D. carbon dioxide (3) proteins

90-55
After drinking a lot of salty soup, a healthy person
will produce

A. a small volume of urine with a high salt
concentration.

B. a small volume of urine with a low salt
concentration.

C. alarge volume of urine with a high salt
corcentration.

D. alarge volume of urine with a low salt
concentration.

91

Directions: Questions 59 and 60 refer to the
diagram below which shows the structure of a
kidney tubule and is blood supply:

Key: > indicates direction of blood flow

(4) mineral salts

A. (1) and (2) only
B. (1) and (4) only
C. (2) and (3) only
D. (3) and (4) only

92-45

Urea is formed in
A. the liver.

B. the bladder.

C. the kidneys.

D. the sweat glands.

93-33

The graph below shows the relative concentration
of glucose, proteins and urea in the fluids obtained
from various parts of the mammalian kidney

l

setative
cnncenteatiun

i Sy
Bowmunt  colied  cstiecting
caprule whule Gt

‘Which of the following correctly matches the three
curves?

I i mr
A, Proteins urea glucose
B.  glucose urea proteins
C. proteins glucose  urea
D. glucose proteins  urea
91-59 o
‘Which region has the highest blood pressure? Which of the following is not an excretory organ
: of the human body?
A region 1
. A, thelung
B. region 2 S
: B. therectum
€. region 4 C. theliver
D. region 6 . .
gegion D. the kidney
Past HKCEE Questions Excretion & Osmoregulation P5/12 Past HKCEE Questions Excretion & Osmoregulation P6/12
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Directions: Questions 18 and 19 refer to the
diagram below which shows the nephron of a
mammalian kidney:

94-19

Which of the following correctly describes the
processes occurring in different regions of the
nephron?

Region 1 Region 2 Region 4
filtration active transport osmosis
active transport osmosis filtration
osmosis active transport filtration
filtration osmosis active transport
94-20

Which of the following correctly indicates the
changes in the amount of water lost from a man
when the weather becomes drier and hotter?

Amount of water lost ~ Amount of water lost
from the skin from the kidneys

increases remains constant
increases decreases
decreases increases
remains constant decreases
95-34

The diagram below shows a kidney and some
associated structures

kidney

The fluids in structures 1, 2 and 3 contain urea at
different concentrations. Arrange them in
descending order of ores concentration.

Past HKCEE Questions

96-15

Which of the following is an excretory process?
A. exhalation

B. removal of undigested wastes

C. release of saliva

D. vomiting

99-35
The metabolic wastes excreted by a mammal
include
(1) carbon dioxide.
(2) lactic acid.
(3) undigested food.
A. (1) only
B. (1) and (2) only
C. (2) and (3) only
D. (1), (2) and (3)

99-37

The salt concentration of the urine of a person was

found to decrease shortly after he drank a glass of

distilled water. Which of the following is a

probable reason for this?

A. Less salt is excreted in the urine.

B. More water is excreted in the urine.

C. The water potential of the blood decreases.

D. Less salt is absorbed from the intestine into the
blood.

99-38

Compared to the blood in the renal artery, the
glomerular filtrate in the Bowman's capsule has
A. alower glucose concentration.

B. a higher urea concentration.

C. the same oxygen content.

D. less protein.

99-39

Which of the following descriptions of the air sacs

of the lungs and the coiled tubules of the nephrons

1s correct?

A. Both have a rich blood supply.

B. Both have cells covered with cilia.

C. Both are freely permeable to dissolved
substarces.

D. Both have cells that carry out a high rate of
respiration.

01-17
Which of the following are excretory wastes
produced by the liver?
(1) urea
(2) bile salts
(3) carbon dioxide
A. (1) and (2) only

B. (1) and (3) only
C. (2) and (3) only
D. (1), (2yand (3)

Excretion & Osmoregulation P7/12

02-8

‘Which of the following is not a normal component
of the faeces of a healthy person?

A. urea

B. cells

C. bacteria

D. bile pigments

03.
Directions: Questions 37 to 39 refer to the

diagram below, which shows the structure of a
human nephron and its associated blood vessels:

to renal vein

03-37

At sites 1 and 2, there is movement of glucose
between the blood and the fluid in the nephron.
Which of the following comrectly states the
processes responsible for the movement of
glucose at these two sites?

Sire 1 Stie 2
A filtration active ranspon
B. diffusion diffusion
C. filtration oimasis
D. diffusion active ansport
03-38

In a healthy person, which of the following
substances can be found in the blood of the renal
vein?
(1) urea
(2) glucose
(3) mineral salts
A (1)and (2) only
B.(1) and (3) only
C. (2) and (3) only
D.(1), (2) and (3)

03-39

‘Which of the following correctly states and
explains the change in concentration of the fluid
in site 3 of a person after a basketball match?

Change Reason
in fluid
concent
ration
A. decrease a smaller proportion of

water is reabsorbed

04-33

Compared to the resting condition, when a
person does vigorous exercise, there will be a
great decrease in the amount of water lost
through

A. exhalation.

B. sweating.

C. egestion.

D. urination.

05-28

Which of the following processes eliminates

metabolic waste from the human body?

A removal of trapped dust particles from the
nasal cavity

B.  passing out undigested food from the gut

C.  breathing out air from the lungs

D.  loss of heat from the skin

07

Directions:

Questions 49 and 50 refer to the diagram below,
which shows the structure of a nephron.

-
e .

07-49
Which region of the nephron has cells with the
greatest number of mitochondria?

k.

onw»
PR

07-50

‘Which regions ate responsible for the reabsorption
of water?

A. 1 and 2 only

B. 1 and 3 only

C. 2 and 3 only

D. 1,2 and 3 only

B. decrease less mineral salts are
reabsorbed
C. ncrease a greater proportion of
water is reabsorbed
D. increase more mineral salts are
reabsorbed
Past HKCEE Questions Excretion & Osmoregulation P.8/12
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(i) (1) Blood/ body fluid became 8. (i)
Past HKCEE Questions diluted 1
Excretion and Osmoregulation A greater volume / proportion
Suggested Answers of water was excreted (a =
smaller proportion of water :
Paper1 (v)  water reabsorption in the intestine was reabsorbed) by the kidney 1 1
1. (i)  decreases towards end of convolution | &/OR water lost in faeces are not [Do not accept: less water was i
glucose disappears completely / affected by exercise, sweating and reabsorbed] . |
zero concentration in collecting duct 1 urine output 1 (2)  hewas probably doing some H
(1)  increases continuously () exercise ! ia i
owing to water reabsorption from 1 Method Observation some water was lost as sweat ! 435 E]
tubule / active secretion of urea into Breathing onto cold | water | (3} urea/nitrogenous waste is AT il et i i i e e o
the tubule (any ONE) surface (.g. mirror) | droplets constantly produced by the ==
(iii) formed body !
after | afer (mi a high concentration of urea is correct choice of axes 1
. | swesting | Breathing onto dry | blue to pink fary toxic, need to be expelled as coned labelling of axes with units 1
mm ower | bigher dither) cobalt chloride ONE urine from the body 1 correct plotting of all points 1
water in | water in | paper L+1 . 3
body body Breathing onto white to 6. (1)  SpeciesA 1 (1) At 08:00 hours, the liver was removed 1
increased | decressed | anhydrous copper | blus because less water is lost by no deamination to produce urea but 1
p— by by either) | sulphate poveder evaporation / water content in Fhe kldngys continued to excrete urea
redioed | Soniis faeces is smaller 1 in the urine. 1
water | water 4. (i) A-glomerular *iltrate 1 showing that species A has a better Therefore the blood urea
roabsorp-| resbsorp- | F - *urine ] ability to conserve water / less concentration decreased
z;' ;:“" 2;' ulf:"'“ cither) (ii)  To increase surface area / time for 1 likely to become dehydrated 1 (iil) increase _in bloqd urea 1
. e more reabsorption 1 (i)  oxidation of food / respiration 1 as there is no kidney to excrete the
(iv) ;V,he" the person is suffering from (i) (1) ultrafiltration / filtration 1 (iif)  breathing 1 urea !
l;::i;;sulin } ' (2) reabsorption / _actiye transport 1 . sweatir}g ) 1 v_vhich is continuously formed by the
without converting glucose into ) T_he urea coqcentratxon mEis (iv)  *large intestine /,*COIOH 1 . [ R !
glycogen / withou? Dromotinn uptake JuEHer e Z () Geetn B preu IcE of ISt 5 ! i) o= rlaamooe /‘wtamm'/ il
;fynlu?:ose i blopd e P! 1 due to water reabsorption 1 because both groups of rats gained gl)’COS?H / formation of bile /
bloj)d glucose level 2em;,inl: :;nh 1 () the fluid in F becomes less imilanamourt ofmetabolic_ \_vater ! el en RRToR eI, 63 !
exceedoinn absorptive copacity Zf concentrated 1 but group B has a poorer ability to ) . )
Kidne tu?) . P because a smaller proportion is conserve water / loses more water 1 9. @) Urea 15 present in the blood but not
YALOIE 1 being reabsorbed 1 in the solution 1
2 () decrease ) (vi) amount of glucose in blood leaving 7. (1) A-*vena cava I It diffuses into the surrounding
. ] R ) the kidneys is smaller 1 for transporting blood / wastes solution 1
. e h.ad §1ﬁused into solunon_ X 1 because glucose is oxidised to to the heart 1 (i) (1) Because only a small volume of
(i)  to maintain normal concentration of provide energy 1 B - urinary *bladder 1 blood enters the kidney machine
glasrlf\l/entino net diffusion of ] 5 for stprEgel fri ! P
o]y P o onlo i 5. (i) Excretion - removal of metabolic @y (1) XfromB/D 1 OR ) !
... Slucose crior salt waste from the body 1 Y from C (also accept A) 1 To allow time to remove most of
(i1} :jqfc;egse the efficiency of urea Egestion - removal of undigested or (2) (1) protein is present in Y but the urea from the body
@) . S . unabsorbed food substances 1 not in X because proteins (2)  Ureawill be continuously
p eowingigreaiar arcailordistusion (if candidates show no attempt to are too too large to pass 1 produced by the body 1
more urea will diffuse out / less time distinguish the two term - no through the glomerulus / (iii) (1) All useful substances in the
required marks) capillaries 1 glomerular filtrate are
5 B tem Ta—— ) (ii) (11) glucose is present in Y but reabsorbed _back into the blood
. perature, relative umidity, wind, not X because glucose along the kidney tubule 1
. sunlight (any2) 2 anry TWO passes into the nephron is 1 (2)  As the solution contains the
(ii) (1) sweat gland/ skin o [5 = S e e TN reabsorbed from the same concentration of glucose,
(2 nephron /kidney fe 1 e} — glomerular filtrate 1 amino acids and minerals as the
@iy (1) 2,5_005'3 H-200g 1 e |l b = g (11T) the concentration of urea normal plasma, 1
- () 6300g+-200g G| il Eo i ool el Fero A in X is higher than that in there is no net movement of
(iv) (1) more sweat produced would i Lo baemogitin | Y because urea passes into these substances from the blood
exert a greater cooling effect on {protsing) the nephron / urea in into the solution. 1
the body 1 nephron is not reabsorbed 1 (iv) Not many people are willing to donate
(2) less urine produced would water is reabsorbed from their kidneys after their death 1
c}?mpe[r:sate fqr th/e water 1_055 the glomerular filtrate 1 The kidney transplanted must match
:)pft(:;gu r;‘\‘;i;";;’on?;tf?:‘:}‘léhe with the tissue of the patient 1
body 1
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Proteins are present in the blood Glomerular filirate 90-39 B
E:{:;Shr?;but not in the fluid in the The high blood pressure in the g?’gg i
i . glomerulus =
becal:;i prl?}tlilk?s are“toof lsrge it forces some plasma / blood 91-60 C
S?SS (;UD/ B c/wa ? the ) except some large proteins / 92-45 A
%}«l)men{)us »own;an 5 ca?su eth blood cells out of the glomerulus 93-33 (o
a gdrea .sorptlonc; wat}elr rom the through the thin / porous wall of 93-3 B
cgie;;l:v%fcstes along the the glomerulus and the Bowman's 94-19 A
S . 2 capsule into X. 94-20 B
(;) %:lcose J antlrmto acndfs Some glucose in the blood of 95-34 D
@ ;fonce; ;rlon(t’ vessel A are filtered into the 96-15 A
S? snanmce hfps s Bowman's capsule. 99-3 A
g;r;“’l seeanspre;;s orbed from At the first coiled tubule it is then 99-37 B
the fluid into the capillaries o D38 D
B ective (rasHoTt P into the capillaries which drain back 99-39 A
The a.m)c’)unt of urea :xcreted would o : 115 B
. Some glucose in vessel A is 02-8 A
el = . carried in blood flowing toward X
because beans contain a lot of vessel B 8% g; S
protein . : ED
which is digested into amino acids / i iteifloxgratelof blooclintvessel & 03-39 c
: 2, . is higher due to the dilation of the
is absorbed in the form of amino 04-33 D
acids vessel. 05-28 C
. . The rate of formation of the
Exces; amino acids are broken alomerular filtrate will increase, 07-49 G
down in the liver forming urea while the rate of water 07-50 D
SH]SSZ ;:zl;:fesgd amount of urea reabsorption in the kidney tubule
. 5 remains relatively the same,
Effective communication (C) thus the rate of urine production
(1) The water potential of the red IRCEERSESS
blood cells was higher than (1) 6566.7%
;l:;zliltnoii;he surrounding (2) The urea content in urine 1s
Water rr;oved out of the cells mich) hig?er becquse alarge
. amount of water is
rdabl::;:’eﬂ;;ﬁ]l:;hrm reabsorbed / the amount of
. water reabsorbed along the
@ B esctionaenpornnl Kidney tubule is relatively
hicher th hile that of much greater than that of urea
;;' eGthan, w ‘[: /? 9 The water content of glomerular
glazrtsh??:;g: :ot:mi:l“;?m € filtrate is greater than that of the
. . plasma
surrounding solution. .
= . because protein is too large to pass
e L the wall of the glomerulus and that
e f the B ' 1
The proportion of the two forms 'o['he ero 0:;?:: (SJ fcf\filst:rein the
should remain the same if they had glomperuFl)ar P
x;cz)e:;}:d:quilibrium in the previous The person cannot produce
ation. - L .
; sufficient insulin
T};T water] potent}llal o&t}:e ?SI blgad to stimulate liver cells to convert
;zni:;?;m‘;“;z‘i‘;ﬁ:l gRor e glucose into glycogen
” The 1 g i
Water entered the cells. The red ma; g::l;i"sl;ioiii ]/net:e:(lio&i
blood cells expanded and burst, TreRolivalue o
rellea_smg tl_[hhe ha:kn_o %1 <_>tbm dt 0 the that glucose cannot be completely
SolutiorjtiuSirakghitred! reabsorbed in the kidney
Thus it appears in the urine
Effective Communication (C)
Paper IT
Past HKCEE Questions Excretion & Osmoregulation P11/12 Past HKCEE Questions Excretion & Osmoregulation P12/12
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Past HKCEE Questions

Food and Humans
Paper [

1. Digestive juices were collected from
two regions, A and B, of the alimentary
canal of a rat. Each preparation was divided
into four test-tubes, to which a sample of
boiled plant tissue was added. Food tests
were carried out on each tube, and the
results are shown in the tables below:

Experiment 1 (using digestive juice from region A)
Food test Biuret test Benedict's/Fehling's test
Tube ro. Al A2 A3 A4
Time when
food test at 0 hous | after 1 hour | at 0 hour [ after 1 hour
was applied
Observati viclet blue blue red
eration) colour colaur solution | precipitate
Experiment 1] (using digestive juice [ror region B)
Food test Biuret test Benedict's/Fehling's test
Tube no. B B2 B3 B4
Time when
food test a1 O hour [after § hour | at O howr | after 1 hour
was applied
ol viclet violet blue ced
e colour colour solution precipitate

(i) Referring to the tube numbers, indicate
which tube(s) gave a positive result for
(1)  the Biuret test.

(2)  the Benedict's/Fehling's test.

(i1) What conclusion can be drawn from the results
of
(1} the Biuret test in experiment I?

(2)  the Benedict's/Fehling's test in experiment
n?

(iii) Give one name each for the regions A and B
and hence suggest the names of the juices
collected.

(HKCEE 1984)

2. The table below shows an analysis of the
food taken by a 15-year-old boy during the
course of one day: (roughage = dietary fibre)

et e =
ot | Fontsten [ - s
® @l W (=0 «
Verior
st 2 W % | e | o | a5 |
Toet i o
o | e | e e | e | 1 [
ooy
e | 2etret [ [ s [0 | 0 |
Dady veiat | L K 23 9343

(i) Apart from water, which essential
inorganic component of a balanced diet is
not listed in the table?

(i1} Of the food taken for lunch and supper,
which one would provide the largest
proportion of carbohydrate?

(111) The normal daily requirement of protein and

Past HKCEE Questions Food and Humans

energy recommended for such aboy is 70 g

and 11700 kJ respectively.

(1)  Describe what happens to the excess
protein in his body.

) How can extra energy be derived from
his body to meet his daily requirement?

(iv) It is suggested that oranges should also be
taken in order to make up for the deficiency
of two of the food components listed.

(1)  Give two reasons supporting this
suggestion.

@) State two kinds of disorder he would
suffer as a result of a long term
deficiency of such food components.

(12 marks)
(HKCEE 1985)

3. The table below shows the composition by
weight of certain nutrients present in soya
beans and milk. The daily requirement of an
adult for the respective nutrients is also

included.
Amount in | Amount In | Daily requirement
Notrient | 100 g soya bean | 100 g milk of anadull
(&) [O) )
Prolein 38.00 330 0.00
Casboliydrate 3130, 470 380.00
Fa . 1800 3.80 80.00
Caleium 0.06 0.12 0.80

(1) If the adult took in only 1000 g of soya bean
in a day,

(1) which nutrients shown in the table
would he in excess of his daily
requirement ? (2 marks)

(2) what would be the fate of the excess
nutrients in (1) in his body ?(4 marks)

(ii) Given that the energy content of 100 g
of milk Is 272 kJ, calculate the minimum
amount of milk a baby should take per day
in order to meet its daily energy
requirement of 3400 kJ. (2 marks)

(111) Why 1is milk considered an ideal food for
babies? (1 mark)

(iv) What is the importance of calcium in the body?

(1 mark)

(v) State a test for the presence of protein in

milk, and the result of such a test. (2 marks)
(HKCEE 1987)
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4. The table below shows the average
body weight, the daily requirements of
energy and certain nutrients fur four
groups of people

Explain your answer. (4 marks)

6. The table below shows the average daily
energy requirements of people of different

Budy weight | Energy | Pratein | Vitamin D | han age groups.
) @y | @ | e |
Clildren 20 |l 7seoll 0 w | Average daily energy
S G Age requirements (kJ)

:‘]“m TS 70 11340 | 56 5 I Male Female

= 10-12 9240 8820
@osynan | 5[ Me| M ] s (e 13-15 11340 10080

Freguant wowen 65 9660 | M | 10 | 4s 16-18 13020 9240

x 19-35 11760 8400

® , , 36.55 10500 7560

(1) Which group of people requires 56-75 3820 5300

the greatest amount of energy per
unit body weight? Show how
you arrive at your answer. (2 marks)

(2) Suggest a reason why this group
of people requires the greatest

amount of energy per unit body weight.

(2 marks)

(it) How do men differ from children in their
requirements for vitamin D? Give a reason
for this difference. (2 marks)

(iii) Of the three adult groups, which group
requires the largest amount of protein? Why
is this s0? (2 marks)

(iv) Account for the difference in iron
requirement for the men and the
non-pregnant women. (2 marks)

5. The table below shows the contents and the
energy value of human milk and cow's milk:

Humas milk Cow's milk

{per 100 o) (per 100 em®)
protein 12g 34g
fat 18y 38g
casbohydrate 70 asg
vitamin A 0.053 my 0.034 mg
vitanin C 430 mg 1.80 mg
vitamin D 1.0008 mg 0.0002 mg
calcium 0.034 g izeg
phosphorus 0.0l6g 0.400 g
iron 0.00021 ¢ 0.00015 ¢
water .6y .25
energy value 300 20K

WITH REFERENCE TO THE TABLE ABOVE,
answer the following questions:
10)
(1) Which mineral is present in the least
amount in both types of milk? (1 mark)
(2) In the absence of this mineral, what
deficiency symptom would develop?
(1 mark)
(ii) A one-year-old baby requires 5100 kJ of
energy a day. How much human milk should
the baby take in one day to meet its energ;
requirements? (1 mark)
(iil) Give ONE advantage of breast feeding a
baby over bottle feeding with cow's mitk.
Explain your answer. (2 marks)
(iv) Suggest TWO reasons why cow's milk is
better for the growth of children and youths.

Past HKCEE Questions Food and Humans
= 1 e 3 [ 3
3 . 3 .

(i) From the data in the table, suggest two factors
that can affect the daily energy requirements.
(2 marks}
(i) Which male age group has the highest daily
energy requirement? Explain your answer.
(2 marks)
(i11) If the above readings were taken in summer,
how would you expect the readings to differ if
they were taken in winter? (2 marks)
(iv) What will happen to a person if his daily
energy intake is less than his daily energy
requirement? (1 mark)
(HKCEE 1993)

7. The bar chart below shows the composition
of food eaten by an overweight child for
lunch:

-
2

Key:
Tiod aubstance

water, miveral salts
andyiaming

=

s

D cartdhydrate
o
W i

2

fersantige of Sowd visanee by werglh
= 3

- 2

pork Tisk o YL mik
shexetis

(1) What is food substance Q? (1 mark)
(2) Explain its importance to the body.
(2 marks)
(ii) The child often eats milk chocolate as a
snack.
(1) Explain how it may contribute to his
weight problem. (3 marks)
(2) Explain how it may cause tooth decay.
(3 marks)
(iif) Explain why food from animals, such as pork
and fish, 1s an important part of a child’s diet.

R

(2 marks)
P2/12
i § ! i i
AY = - < 9 _

8. The diagrams below show the steps involved
in preparing a filtrate from green peppers:

pestle

smal] picces of
green pepper

in ice water mortar

!
&

filter paper
filter funnet
residue

[l
U-—\ pale green filtrate

The pale green filtrate collected was tested for the
presence of four types of food substances. The
results are shown below:

Test Result
Benodict’s test orange precipitate b (
Biuret test blue solution
Iodine test brown solution
DCPIP test pale groen solution

(1) Name the pigment responsible for the green
colour of the extract. (1 mark)
(11) With reference to the diagrams, explain why
filtration is important in this experiment.
{2 marks)
(i1} The residue left on the filter paper contained
mostly an indigestible substance. Name this
substance and explain the importance of its
presence in our diet. (3 marks)
(iv) Deduce the types of food substances present
in the filtrate. Give reasons for your answers.
(4 marks}
(HKCEE 1992)

Past HKCEE Questions Food and Humans

9. Two pieces of dialysis tubing were filled
with different solution mixtures and
immersed in distilled water as shown below:

boiling tube

4 cm’ each of
starch solution,
glucose salution

and digestive juice X

4 cm® each of
starch solution,
glucose solution
and distifled water

After 30 minutes, 2 cm’ of the water outside the
dialysis tubing in set-up A was transferred into a
separate test tube and Benedict's test was
performed. The same procedure was repeated with
set-up B. The results are recorded in the following
table:

Setup A | Se-up B

I Results of Benedict’s test + +4++

Key: ‘+° rtepresents & small amount of rod precipitate
‘44" represents a large amount of red precipitate

(i) What can you deduce from the result of
set-up A? (2 marks)
(ii) (1) Explain why the amount of red
precipitate of set-up B is greater than
that of set-up A. (3 marks)
(2) Name two digestive juices from the
human body that may produce the same
result as digestive juice X. (2 marks)
(iil) Suggest three important precautions to
reduce experimental errors when setting up
this experiment. (3 marks)

10. In order to lose weight, an 18-year-old girl,
Jane, had a diet as shown in the table below:

! c:n. ’vu.c-wvu;]-l-
hydrate

o | @ w7 | @0 mof o | e
g | Brod [0 ] 3 [1] 4 w (23] o ]
i Jam | 300 | o o] 2 5 fod] 3 )
5 [ Coffec |40 | 3 (2| 2 | % [0 o )
? u;‘;‘;‘h ws0 | 16 |13 15 1 f2s] o [
S |Coffec | 400 | 3 |2| 20 | %0 |0 o [
N Fish | 540 | 20 [5| © | 300 |27 0 | 80
H Rice |3000 | 12 |2| t74 | & [ie] o o
S | Tawee | 30 | 1 |0 1 2 [10] 15 3
Totalintakeperdsy | 63 (25| 204 | 608 |99 18 [ 30
i 58 |*| ¢ | e [1s| 0 | 25

* Amount variable

(1) If the average daily energy requirement for
Jane is about 9200 kJ, explain why this
diet will be effective in helping her to lose
weight. (3 marks)

P3/12
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(i1) Protein in the diet can be absorbed into the Past HKCEE Questions
body as amino acids. Explain how amino Food and Humans
acids can provide energy for Jane's daily Paper 11
activity. (3 marks)
(111} If Jane continues this diet for several 90 gl : i
months, what disease will she probably 90-06 ) ) ‘Which of the fa].lowmg fgods provides the greatest
In a starving mammal, the food reserves in the amount of protein per unit mass?

develop as a result of mineral deficiency 7

(1 mark) body will be‘depleted for energy release according A. spinach
(iv) Describe a food test to show that fat is iolthe followingfseqnencs; B pofitoes
N g A.  carbohydrates, proteins, fats C. mushrooms
present in ham. (3 marks) B. carbohydrates, fats, proteins D. soya beans
(HKCEE 2000) C. fats, carbohydrates, proteins
D. fats, proteins, carbohydrates
11. Some vegetarians eat plant foods only. 91-37
(a) From the nutritional point of view, explain 90- 12 Which of the following statements concerning a
two advantages of having a diet rich in plant Nitrogen compounds are required by plants to pregnant woman are true?
foods over that with little plant foods. form (1) She needs more protein in her diet.
(4 marks) A. glucose. (2) She needs more calcium in her diet.
(b) Most plant foods have low protein content. B. cellulose. (3) She needs more iron in her diet.
Suggest a plant food that can provide a lot of €1 fattyicids. A (1yand 2) only
protein to the vegetarians. (1 mark) D: TamigoacidSs B. (1)and (3) only
(HKCEE 2005) o S o e
: X ) an
. X . 91-10
12 Glycgmlc Index (GI) is a ra.n.kmg of foods ) Which of the following combinations is 92.
containing carbohydrates. It is based on their INCORRECT? 92-12
immediate effect on the blood glucose level Deficiency of Disease ‘Which of the following groups of food has the
after consumption. The higher the GI value of A. iron goitre greatest energy value?
a food, the quicker the rise of blood glucose B. vitamin B beri-beri
fevel. Below are the major food constituents G calcium rickets Carbohydrate | Fat | Protein | Water
and the GI values of some common food D. vitamin C scurvy [¢3)] @1 (8 ()
items:
T T Directions: Question 11 and 12 refer to the bar A = 20 el e
e Fu e | ke chart below which shows the daily consumption B. 80 60| 50 110
bl z z — 2 of animal protein by people of 4 countries (1, 11, C. 100 60 | 40 100
< o
= — : —1— e r;/) . D. 120 30| so | 100
=3 Ly oty
(i)  With reference to the major constituents 5 = 92-17

of whole milk and fat-free milk in the The following bar chars (A, B, C and D) show the
above table, suggest why whole milk ne relative amounts of certain food substances taken
in daily by 4 different persons. Which person is

has a lower GI value. 3 marks
{ ) least likely to suffer rickets?

(i) For a diabetic person, which breakfast

food item, cornflakes or oatmeal, is Ker: B3 vitewin ©
more suitable? Explain your choice. i e
=]
o (3 marks) i a s
(1i1) Besides GI values, state and explain b W £3 * *

two other considerations regarding the ol i o i i Gt ek

nutritional content of food when you . . o

plan a healthy dict to reduce body The daily consumption of fish protein is greatest

weight. (4 marks) L{‘
(HKCEE 2007)

91-11

. country L.

B. country I
C. country ITL
D. country IV,

91-12

In which country, do diary products make up the
largest proportion of animal protein in the diet of
the peaple? Directions: Question 21 refers to the following
A. country 1 plant product:

B. country I (1) peanuts

C. country IIT (2} potatoes

D. country IV (3) rice grains

(4) soya beans

Past HKCEE Questions Food and Humans P4/12 Past HKCEE Questions Food and Humans P5/12
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92-21

Which type of plant product is best for
supplementing the diet of people in poor countries
s0 as to reduce protein deficiency?

A (D)

B. (2)

c ()

D. (4)

93,

93-14

The table below shows the amount of certain food
substance present in 100g of each of the three
kinds of food X, Y and Z:

Food X|Food Y|Food Z
Proteins (g) 8.3 14.8 3.3
Carbohydrates 555 | 001 48
(31
Fats (g) 147 282 3.8
Minerals (mg) 103 14.0 122

Which of the following correctly shows identifies
the three kinds of food?

Food X FoodY FoodZ
A, beef  bread milk
B.  bread beef milk
C.  beef milk bread
D. bread  milk beef

93-23

The table below shows the daily requirements of
certain nutrients and energy for four different
types of people, namely 2-year-old children.
35-year old male labourers, 25-year old females
and pregnant women:

‘Which row of information (A,B,C or D) describes

94-9

Vivian, a 6-year-old girl, does not have meat or
milk in her diet. Which of the vegetables listed in
the table is most important for her growth?

A. potato

B. soyabean

C. spinach

D. green pepper

94-10

If Vivian has bleeding gums, which vegetable is
most effective in helping her to recover?

potato

B. soya bean

C. spinach

D. green pepper

P

95.

95-9

The table below shows the result of an experiment
to compare the amount of vitamin C in four juices
P,Q,RandS:

Fruit juice | Number of draps used to
decolourise Icm® DCPIP
20
24
40
28
Which fruit juice has the highest vitamin C

concentration?

w RO

AP
B Q
c R
D. S
95-13

Poor vision in dim light could be prevented by
taking an adequate amount of

the daily requirements for the 2-year old children? A. Beef.
B. Liver
Daily requirements €.  Fresh fruits,
Proteins | Vitamin D | Calcium | Energy D. Potatoes.
(2) (mg) (mg) (k)
Al 90 0.0025 500 | 15100 96.
B 60 0.01 1200 10000 Directions: Questions 3 and 4 refer to the
C A4 0.005 500 8200 information below:
D 35 0.01 500 5900 Food tests were carried out on a certain kind of
- drink. The results are as follows:

94.
Directions: DCPIP Biuret | Benedict’s
Questions 9 and 10 refer to the table below which test fest test
shows the composition of food substances in four Resultof | Colourless | Blue Blue
vegetables: the test solution | solution | solution

Water | Protein | Fat | Carbohydrals | Calomm |7 Carotene] V. C

w | w @ @ (mg) | (me) | (me) 06-3

Fokp w | 19 |e7 16 1 001 13
s What can be concluded from the results?
oo L8| W R d 100 L A.  The drink contains protein.
oo | 3 | 20 [o2 2 [ 296 | 3t B. The drink contains vitamin C.
Green pepper C.  The drink contains protein and reducin;
v B N 5 7 1356 | s e P g

Carotene can be converted to vitamin A in the D. The drink contains vitamin C and reducing
human body S
Past HKCEE Qucstions Food and Humans P6/12
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96-4

A patient is recommended to take this drink
regularly as a treatment. What disease might be
suffered from?

A, Anaemia

B. Diabetes

C. Night-blindness
D. Scurvy

96-5

Vegetarians mainly eat plant products. Compared
to a diet with meat, a vegetarian diet of the same
mass contains.

(1) Less fat.

(2) More protein.

(3) More dietary fibre.

A. (1) and (2) only
B. (1)and (3) only
C. (2)and(3) only
D. (1), (2 and (3)
96-6

Which of the following is nof an essential
component of the human diet?
A, Calcium salts

B. Fat
C.  Nitrates
D.  Water

Directions: Questions 7 and 8 refer to the pie
charts below which show the proportion of
carbohydrate, fat and protein in four kinds of diet:

Q @
20 T B«
96-7

Which diet provides the greatest amount of energy
per unit mass?

A P
B. Q
¢ R
D. 8
96-8

Which is a balanced diet?

96-12
In Hong Kong, many school children are
overweight because they

(1) Eatalot of vegetables.

(2) Eata lot of sugary food.

(3) Do little sport.

A. (1) and (2) only

B. (1)and (3) only

C.  (2)and (3) only

D. (1),(2)and (3)

98.

98-G

Obesity (being very fat) may lead to the following
except

A, diabetes.

B. Liver cancer.

C. High blood pressure.
D. Coronary heart discase.

Directions: Questions 7 and 8 refer to the table
below which shows the composition of food
substances in four vegetables:

Carbohydrate | Fat | Protein | Calcium |*Carotene| Vilamin C:
(£33 @] @ (2) (g (g
Broad bean N N
C100g) 12 07| 0 15 0.15 12
Patato
Clock 16 07| 19 1 0.01 1g
Sinach
P 2 02| 20 70 296 31
Green
pepper 5 o | oo 7 156 105
(100g) | R
*Carotene can be converted to vitamin A in the
human body.
98-7

Which vegetable listed above has the highest
energy value?

A, broad bean
B. potato

C. spinach

D. pgreen pepper
98-8

A person has normal vision in bright conditions
but cannot see clearly in dim light. Which
vegetable listed above is most effective in helping
him to overcome the problem?

A, broad bean

B. potato

C. spinach

D. green pepper

99.

A. P Directions: Questions 10 and 11 refer to the
B. Q following diagram of a set-up used to estimate the
C. R energy value of two types of food:
D S

thermonteter

boifing tube
20 en® water
‘buning food

Past HKCEE Questions Food and Humans B7/12
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99-10
Food X is mostly likely to be
A rice.
B. bean.
C. butter.

D. milk powder.

99-11
Which of the following are the possible sources of
error in estimating the energy value of food by
using the above set-up?

(1) Heat is lost to the surroundings.

(2) The food is not burnt completely.

(3) The mass of food used is nat the same.
A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1), (2) and (3)

99-12

‘Which of the following food substances is not
usually found in pork, milk and egg?

A fat

B. protein

C. dietary fibre

D. mineral salt

00.
Directions: Questions 59 and 60 refer to the
following information:

In the early 1900s, Frederick Hopkins performed
an experiment using rats. He divided young rats
from the same litter (developed from a single
pregnancy) into two groups. Group A was fed with
purified protein, sugar, starch, fat, mineral salts
and water. Group B received the same food plus 3
mL of milk each day. After 18 days, group A
instead of group B was given the milk. The results
of the experiment are shown in the graph below:

f group B

Average mass of animals (g)

o 10 %20 30 40 50
Time {day)

00-59

Based on the given information, what do you think

was the aim of Hopkins's experiment?

A. To show that the growth of rats requires protein,
carbohydrates, fat, mineral salts, water and
vitamins.

B. To show that milk is more important than
protein, carbohydrates, fat, mineral salts and
water for the growth of rats.

C. To show that milk contains vitamin A which is
necessary for the normal growth of rats.

Past HKCEE Questions
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D. To show that milk contains some substances
that are essential for the growth of rats.

00-60

In this experiment, Hopkins used rats from the
same litter. This was to ensure that at the
beginning of the experiment the two groups of rats
A. showed the least variation.

B. were of the same genotype.

C. were of the same phenotype.

D. did not contain vitamin A.

01-7

A student mixed a 0.1% amylase solution with a
1% starch solution. He performed a number of
food tests on the mixture immediately after mixing
and obtained the following results:

I Iodine test ] Biuret test IBenedict’stest]
+ | + | =

Key: + positive result
— negative resujt
If he repeated the food tests on the mixture 10
minutes later, what would be the possible results?
lodine test Biuret test Benedict's test
+ + +
- + =
- - +

Towy

+ - -

o1.

Directions: Questions 9 and 10 refer to the table
below, which shows the composition of 150 g each
of four kinds of food:

Food Protein | Carbohydrate| Fat | Cakium | iron | Vitamin A | Vitamin C
1™ @ ® @] mo || mp |
w 40 39 30 324 13 0.03 43
X 50 10 40 74 & 0.01 1.9
Y 30 10 60 226 3 0.09 1.5
z 20 50 20 181 1 0.t6 0.2

Which food has the highest energy value?
AW

B.
C.
D.

N X

o1-10

The haemoglobin content of a person's blood is
found to be lower than normal. Which food would
be most effective in helping the person to improve
this condition?

AW

B. X
CY
D.z

02-10

For overweight people, beans are better than eggs
and meat as sources of protein because beans
contain

A. less fat,

B. more iron.

C. more amino acids.

D. less dietary fibre,

P.g/12

—

02-12
Apples are good for our health because they
provide
(1) vitamins.
(2) minerals.
{3) dietary fibre.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) anly
D. (1), (2) and (3)

02-29

Which of the following statements about cellulose

in plant cells is carrect?

A. It stores energy for the plant cells.

B. It can be stained blue-black with iodine
solution.

C. It helps to maintain the shape of the plant cells.

D. It regulates the movement of water in and out
of the plant cells.

03-06

When a drop of liquid food was added to a
piece of filter paper, a translucent spot
appeared and remained after drying. What
further step should be carried out in order to
determine whether the food contains fat?

A. Rinse the spot with alcohol.

B. Put the paper under sunlight.

C. Heat the paper over a water bath

D. Observe the spot again after 30 minutes.

03-12

Given a solution containing starch, lipase and
glucose, which of the following tests will give a
negative result with this solution?

A Benedict's test

B. Biuret test

C. Emulsion test

D. Iodine test

03-15
Some old people suffer from a condition known
as osteoporosis in which their bones become

porous and brittle. This is due to the loss of a large

amount of
A iron.

B. calcium.
C. vitamin C.
D. vitamin D.

03-16

If a person suffers from night-blindness and
constipation, which of the following foods is
most effective for treating these disorders?
A ham

B liver

C. carrot

D. whale meal bread

03-32

A balanced diet helps to prevent
A AIDS.

B. anaemia.

C. food poisoning.

D. colour-blindness.

Past HKCEE Questions
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04-12

The diet of many children contains only a
small amount of fruit and vegetables. This may
lead to

A. anaemia.

B. constipation.

C. night-blindness.

D. rickets.

04-31

Man and woman differ in their dietary

requirement of iron. This is because

A. man needs more red blood cells.

B. man can store more iron in his liver.

C. woman loses blood in the menstrual flow.

D. the red blood cells of woman have a shorter
life span.

04-32

A woman's dietary requirement of calecium
increases

A. during menstruation.

B. in the first week of pregnancy.

C. at the onset of labour.

D. during the breast-feeding period.

05-4

Eskimos are a people living in the Arctic

regions. Their diet is rich in fat because

A, fat is a good insulator of heat.

B. they hunt polar animals for food.

C. fat has a higher energy value than
carbohydrate.

D. their alimentary canal is adapted for
digesting fat.
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(i)

(1)
(i1)
(i)
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@

(iii)
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)
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(i)

(iif)
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Suggested Answers

(1) Al,B1,B2

(2) A4, B4

(1) Digestive juice from A can
break down proteins
molecules.

(2) Digestive juice from B can
break down starch into
reducing sugar.

A: Duodenum

Juice from A: Pancreatic juice

B: Mouth Cavity,

Juice from B: Saliva

Minerals

Rice

(1) Excess protein is deaminated
into urea
by liver

(2) by respiration
using reserved food

(1)  orange provide vitamin C
and roughage

(2)  scurvy,
constipation

(1) Protein
Fat
(2)  excess amino acids will be
deaminated
in the liver to form urea for
excretion
to form carbohydrate / fat
excess fat 1s stored
Milk contains most of the essential
nutrients/ mitk can he easily taken
for formation of bone or teeth/ blood
clotting
Biuret test
purple colour formed

(1) children,
by calculation : ( 378 > 162,
153, 149 ) children > men >
women > pregnant women

(2) children need to maintain a
higher metabolic rate
in order to support greater
growth / muscular
/compensate for the higher rate
of heat loss

men require less vitamin D

than children

because they have already well

developed bones/ feeth

pregnant women

w
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)

(ii)
(iii)

()

®

(i)

(i)

(iv)

@

(i)

for the growth of the foetus /embryo
women require more iron than men
for the formation of red blood cells
in the blood which 1s lost
periodicaily (during menstruation)

(1) iron

(2) symptoms associated with
anaemia

1700 cm®

in human milk, more vitamins good
for general health

prevents deficiency diseases

in cow’s milk, more protein

for the production of protoplasm /
body growth

more calcium and / or phosphorus
for the growth of bones and teeth

Age

Sex

Age between 16 and 18

They are growing actively

The readings would be higher

As more energy will be required to
maintain their body temperatures
during winter

His weight will decrease / he will
become thinner

(1) dietary fibre

(2) Tt adds bulk to food promotes
peristalsis of the intestine and
prevents constipation

(1) Milk chocolate contains large
proportion of energy-rich food
substances/carbohydrates/fat
If the energy intake of the
child is greater than the energy
needed.
The excess energy-rich food
substances will be stored in the
body as fat
which leads to overweight

(2) Milk chocolate contains high
proportion of carbohydrates/It
sticks easily to the tooth
surface
Sugars in the chocolate are
broken down by the bacteria in
the plaque
To form acid which dissolves
the enamel and causes tooth
decay
Communication Skill (C)

(i1i) Food from animals is rich in protein

P 10/12

8.

0]
(i)

(iii)

()

®

@)

(if)
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which is necessary for the growth of
the child

* chlorophyll

to remove the residue / green
chloroplasts

so that results / any colour changes
of subsequent food tests can be
easily observed

*cellulose

it increases the bulk of the
indigestible material and stimulates
the muscular movements along the
alimentary canal / peristalsis

to prevent constipation

The presence of reducing sugar

is shown by the formation of orange
precipitate in the Benedict’s test
The presence of vitamin C

is shown by the decolorization of the
DCPIP solution

The formation of red precipitate
indicates the presence of reducing
sugar (glucose) in the water
This shows that the dialysis tubing is
permeable to glucose / permits the
diffusion of glucose into the external
solution
(1) Increased amount of
precipitates in set-up A
indicates the presence of more
reducing sugar which comes
from the hydrolysis / break
down of starch
catalysed by the amylase /
enzyme in digestive juice X
(2)  *saliva/ salivary juice
* pancreatic juice

Any 3 below:
e The knot of the dialysis tubing
should be tied tightly

e The outside of the dialysis
tubing should be rinsed with
distilled water before
immersing into the water.

e After putting in the dialysis
tubing, the water in the boiling
tube should be tested for the
presence of reducing sugar
immediately.

e The digestive juice X should be
tested for the presence of
reducing sugar.

e The dialysis tubing should be
examined for any damage.

e  The volume of distilled water
in the boiling tube should be
the same.

Food and Humans
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@

(i)

(iif)
(iv)

(a)

(b
@

(i)

The daily energy intake of Jane is

6620 kJ

which is less than her daily energy

requirement

Thus she has to consume / mobilize

the fat / food reserve in her body

leading to a loss in her body weight

Effective communication (C)

Amino acids are broken down in the

liver

to form carbohydrate / a part without

nitrogen (and urea)

which will be oxidized/used in

respiration to release energy

anaemia

Any one set below (1+1+1)

¢ Rub apiece of ham on a filter
paper.

e A translucent spot will remain
after drying

e  Immerse the paper in an
organic solvent and the spot
will disappear

OR

¢  Add alcohol to a piece of ham
and obtain a clear solution

®  Add water to the clear solution

e The solution will tum milky.

any 2 sets

A vegetarian diet has low fat content
This will reduce the risk of obesity /
heart diseases.

or
A vegetarian diet has a high content
of dietary fibre

This  helps maintain  normal

peristalsis / prevent constipation /
reduce the risk of colon cancer /
avoid overeating

or

A vegetarian diet has a high vitamin
C content

This helps the formation of
connective tissue / prevent scurvy
beans / peas / nuis / mushroom

Whole milk has more fat than
fat-free milk

Presence of fat slow down the
digestion of carbohydrates

and hence a slower absorption of
glucose

Diabetics cannot lower their blood
glucose level if it is too high
Oatmeal has a low Gl value / causes
a slow rise in blood glucose level
Therefore, oatmeal is better than
cornfake

PII/12
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(iif)  The overall energy intake should be
less than the overall energy
expenditure
so that the food reserve will be
mobilized and used
The diet should contain sufficient
amount and types of nutrient
for proper functioning of the body

Paper II

90-9

92-12

03-06
03-12
03-15
03-16
03-32
04-12
04-31
04-32

05-4
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Past HKCEE Questions
Gaseous Exchange in Humans
Paper [

1. Diagram / below shows part of the human out and analysed. The results are shown in
respiratory system, a portion of which is further the table below:
magnified in diagram J/ to show greater detail.
(The parts are not drawn to the same scale.)

sy Volume of sample taken out for analysis 10.0cm?
\g Volume of sample after the absorption of 9.6em3
BE— A carbon dioxide e
Volume of sample after the absorption of 8.0cm?
diagram / 2 ) B both carbon dioxide and oxygen N
6 c (1) Why 1s it necessary to adjust the water levels
before measuring the volume of the exhaled
air?

(11) Suggest a chemical substance that could be
used in the above analysis for absorbing
(1) carbon dioxide.

(2) oxygen.

(iii) In the sample of exhaled air taken out for
analysis, what was the percentage of
(1) carbon dioxide?

{2) oxygen?

(iv) If the person were to perform the above
experiment again shortly after vigorous
exercise, state the change, if any, in
(1) the voiume, and
(2) the composition of the exhaled air.

diagram it

®

. Using the letters from diagram /, indicate the
region which corresponds to diagram J/.
What is the name of the region?

Under normal circumstances, a gas G,

. 3 Explain your answer.
diffuses from X to Y during gaseous {v) What is the term used to describe the
exchange.

L What is G? maximal volume of air that a person can
SIS breathe out?

o

ii State the structures (in their correct
sequence) through which G passes as it
goes from X to Y.

iit. What immediate change would G 3. The table below shows the different amounts of
undergo after entering Y?

. . ir breathed out by a young man:
c. What is the gas that diffuses from Y to X = o

(HKCEE 1984)

during gaseous exchange? | Breaths | Volume (cav) of a single
d. The presence of soot particles may affect $per minute tpiration/exhalation
gaseous exchange. Before exercise | 19 500
i. State and explain the effect of the soot After exercise I 3 1100
.. parficles: . ] (i) From the above data, state two changes in
it. State a possible source of soot particles.

breathing as a result of performing exercise.
(ii) In order to bring about the changes in (i), state
(1) the part of the brain involved.
(2) the stimulus concerned.
(3) the two effectors responsible.
(1i1)What is the volume of air breathed out per
minute
(1) before exercise?
(2) after exercise?
o 5 (iv) If the percentage by volume of oxygen is
,m? 20% in atmospheric air and 16% in expired

(11 marks)
(HKCEE 1983)

N

The diagram below shows an experiment which
a person set up to measure the volume of air he
breathed out:

Ed

air, what is the volume of oxygen retained in

g )
baiore breathvag out anter Ereathing out the body per minute
The volume of the exhaled air was measured (1) before exercise?
after adjusting the water levels inside and (2) after exercise? (HKCEE 1985)

outside the botile so that they were the same.
A sample of the exhaled air was then taken

Past HKCEE Questions (Gaseous Exchange in Human P1/14
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4. Graph A shows the breathing pattern of a man at
rest, while graph B shows that of the man doing
a different activity.

Graph A

)
I
il
1
1
|
|
s

.
.
:
: 7,
NN N FProcess X
)
§
.
.
1

Lung volume (i

Time (secendi

Graph B

Lung volume {litre}
©

:
0 5 10 15 20

Time (second)

(1) Name process X (in graph A) which
causes an increase in lung volume.

(1 mark}
(2) How is process X brought about in
man? (3 marks)

(ii) From graph A, calculate the breathing rate
of the man in number of breaths per
minute. (2 marks)

(111)Suggest an activity undertaken by the man
to account for the breathing pattern in
graph B. (1 mark)

(iv) State two differences in the breathing
patterns shown 1n graph A and graph B.
What is the significance of these
differences? (4 marks)

(HKCEE 1987)

The graph below shows the changes in air

pressure in the lungs of a man measured during
a single breath at rest. The atmospheric pressure
was at 760 mm Hg.

762

(i) State the period of time during which the
man was breathing out air? Explain how you
arrive at your answer. (2 marks)

(ii) Describe how the actions of the respiratory
muscles brought about the changes in air
pressure in the lungs when the man was

breathing out. (4 marks)
(iii) Deduce the rate of breathing of the man at
rest. (1 mark)

(iv) Copy the axes of the graph above and
sketch a curve showing the likely changes in
the air pressure in his fungs when the man is
exercising. (2 marks})

(HKCEE 1990)

6. The diagram below shows part of the human
respiratory system:

trachea

(i) Name the ring-like structure A. State its

function. (2 marks)
(i)
(1) Name the structures labelled B.
(1 mark)

(2) Explain why the lung will collapse if
structure B is punctured in an accident.
(2 marks)
(iii) What would happen to muscle C when a
person tries to breathe out as much air as
possible? (1 mark)
(iv) Explain how each of the following features
of the alveoli facilitates gaseous exchange in
the lungs:
(1) one-cell thick
(2) greatly folded
(3) moist (3 marks)
(v) Cigarette smoke may inhibit the beating of
the cilia in the respiratory tract. Explain how
this could reduce the efficiency of the lungs
in gaseous exchange. (2 marks)
(HKCEE 1991)

7. A student was asked to perform a physical

exercise. Before and after the exercise, he rested

on a chair. His breathing rate was measured at

intervals. The results are shown in the graph

below:
)

Breathing rate

4 &

Tire (minl

(1) What 1s the increase in the breathing rate as a
result of the exercise? (1 mark)

(i1) Explain the significance of such an increase
in the breathing rate. (3 marks)

(111) Describe and explain the mechanism of
inspiration (breathing in). (5 marks)

(iv) Besides becoming faster, what other change
in the breathing movement would occur
during exercise? (1 mark)

(HKCEE 1992)

8. The diagrams below show a group of air sacs of
the lung and a villas of the small intestine with
their associated capillaries. The arrows
indicate the direction of blood flow. (The two
diagrams are not drawn to the same scale.)

=2
piy

Avitus of the small intestine

Air sacs of the lung

(1) Name one substance that is absorbed into the
blood of

(1) the air sacs.

content when the blood in A flows to B.
(3 marks)
(HKCEE 1994)

9. The table below shows the breathing rate and
the volume of air inhaled per breath of a
healthy woman at rest and during exercise:

e | Drnikrecs
B\tca!hmg rate 18 I
(times per minute}

Volume of air inhaled
pec breath (cm') 20 1000
T .

l Venu!anon rate {cm 9000 ,

per minuce)

(i) Calculate the ventilation rate of the woman
during exercise. (2 marks)
(i1) Explain the significance of the increase in
ventilation rate during exercise.
(4 marks)
(iii) The air inhaled by the woman contains lots
of dust particles but very few of them reach
her lungs. Explain why.
(3 marks)
(1v) Draw and label a set-up to estimate the
volume of air exhaled in a breath.
(3 marks)
(HKCEE 1995)

10. The photographs below show the sections of
the lung tissues of a cigarette smoker and a
nun-smoker observed under the microscope
with the same magnification:

Lung tissue of a smoker  Lung tissue of a non-smoker

(i) What is structure A? (1 mark)
(it} Describe and explain the mechanism by

~ (2) the villus. (2 marks) - .
£ (ii) Both the air sacs and the villas are richly ;;X;nc};ilrtﬁron;the atmosphelals driw;n
£ : supplied with blood capillaries. State two (i) WQtl: ; % At ihe Shotom r;llar C
% 750 reasons to explain how this feature can speed o ll .reheren:}:le ? et_p © ?"E‘: tS) Ai
2 | up the absorption of substances. (4 marks) e;p atmd l;)w _ne L;lc “ml?. i CIUCHIS
< (111} By means of a flowchart, indicate the route allected by cigaretle smo m=’2 K
3] <= by which blood in a person is transported (2 marks)
S 3 from A to B. Indicate the major blood vessels () ] i
E and heart chambers involved. (2 marks) [¢)] Stat.e a disease which may he caused by
0 (iv) Explain the change in the carbon dioxide Laritl cigarctio sm_oke. (1 mark)
o (2) Draw a labelled diagram of a set-up used
Past HKCEE Questions Gaseous Exchange in Human P2/14 Past HKCEE Questions Gaseous Exchange in Human P3/14
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to show the presence of tar in cigarette
smoke. (3 marks)
(HKCEE 1997)

11. The diagram below shows the structure of an
air sac of the human lung. The tidal air refers
to the air that can be breathed in and out of the
body in each breath. The residual air refers to
the air that cannot be exchanged with the
atmosphere during breathing.

air breathed in and out

tidal air

direction of ==y
blood flow ~> \\

(1) Describe how oxygen in the tidal air
reaches the blood. (3 marks)
(1)

(1) If a person breathes deeply, how will
the volume of tidal air inhaled be
affected? (1 mark)

(2) Based on your answer to (1), explain
the effect of deep breathing on the rate
of oxygen uptake in the blood.

(2 marks)
(i11) Explain one effect of smoking on the
process described in (1). (2 marks)

12. The graph below shows the changes in lung
volume of a boy at rest over a period of 30

seconds:
3000
750
Lung volume
(em’)
2500
250
&
0 5 10 15 20 kL) 0

Time (second)
(i) Determine the rate and depth of breathing

— r—

— - —

(iv) If the pleural membrane on the left side of
the boy's thorax is punctured, his left lung
will collapse while his right lung will not.

What would be the change in
(1) his breathing movement, (1 mark)

(2) the air flow of his left and right lungs?
(2 marks)
(HKCEE 2001)

13. To study the effect of concentration of oxygen
and carbon dioxide on the breathing rate, a
healthy person was asked to inhale different
gas mixtures. The results are shown in the table

below:
= [« ion of (%) Breathing rate
St ain Gores T Cathon 50| et pr i)
P 1] 0.03 7
Q 1 400 4
R 6 0.03 7
S I3 4,00 4

(1) With reference to the above information,
state the factor that affects the breathing
rate of the person. Explain how you
arrive at your answer, (3 marks)

(i1) Which of the four gas mixtures has
similar concentrations of oxygen and
carbon dioxide as exhaled air? (1 mark)

(i) Mouth-to-mouth ventilation is a method
for rescuing a person who fails to
breathe but still has heartbeat. It
involves blowing exhaled air into the
patient’s body through the mouth as shown
below:

Based on the composition of exhaled air,
explain why this method can help the
patient stay alive before he can breathe
again, (2 marks)
(iv) Suggest why it is necessary to do the
following when carrying out
mouth-to-mouth ventilation
(1) Tilt the patient’s head as shown in the
diagram, instead of letting it lie flat.
(1 mark)
(2) Observe whether the patient’s chest
rises when blowing air into the
patient.
(1 mark)
(v) Which part of the brain controls the

r—

—

14. The diagram below shows an air sac of the
lung and its blood supply.

(1) Explain the importance of the water film in
gaseous exchange. (2 marks)
(11) SARS patients may have fluid accumulated
in the air sacs. Explain how the
accumulation of fluid may affect the oxygen
content of the blood of the patients.
(3 marks)
(iii) One method to confirm whether a patient is
infected with the SARS virus is to test for
the presence of antibodies against this virus
in the patient's blood. Explain why these
antibodies wiil be produced by a SARS patient.
(2 marks)
(iv) Suggest a method that can help the body
develop immunity against SARS. Explain
how the immunity is developed. (4 marks)
(HKCEE 2004)

15, The photomicrograph below shows a
section of a mammalian lung:

capiltaries

(a) With reference to fwo features observable
in the photomicrograph, explain how the
lung tissue is adapted to gas exchange.

(4 marks)

(b) Oxygen moves continuously from the air
in A into the capillaries. However, the
oxygen content in A remains relatively
high. Explain how this is achieved.

(2 marks)

(¢} Eric wanted to compare the oxygen
content of atmospheric air and exhaled air,

r— r—

Onygen conim (ud. por 100 L, M)

— — r~

(i) Draw a labelled diagram to show a
set-up that can be used to collect the
air exhaled from his lungs. (4 marks)

(i1) Describe what Eric should do in
order to compare the oxygen content

of the two air samples. (2 marks)

(HKCEE 2005)

The graph below shows the oxygen
content of blood in the aorta and that in
the vena cava, and the oxygen uptake of a
person performing exercise of different
intensities. The intensity of exercise Is
expressed as the energy requirement of the
exercise.

Oupgen spiihe (nt. 3 ')

2500 3000 3500 4v00 4500 K000 500 6900 6300 T
Energy resuiceseens of he exevcise (&S W)

(1) How does the oxygen uptake change
with exercise of different energy
requirements? (1 mark)

(ii) From the graph, find out the blood
oxygen comntent in the aorta and the
vena cava for boxing, which has an
energy requirement of 4500 kJ h™.

{1 mark)

(iii) The energy requirements for
running and cycling leisurely are
3600 kJ h™' and 1800 kJ b
respectively. Calculate the difference in
the blood oxygen content between the
aorta and the vena cava for each type of
exercise. (2 marks)

(iv) How does the difference in blood
oxygen content between the two blood
vessels change with the intensity of
exercise? Explain the significance of
this change. (3 marks)

(v} As exercise intensity increases, there
is a great change in the blood oxygen
content in the vena cava, but that in the
aorta remains constant and high.
Explain how the constant and high
blood oxygen content in the aorta can

—

breathing rate? (1 mark) so he prepared two jars of gas as shown be achieved. (3 marks)

of the boy at rest. (2 marks) (HKCEE 2003) below:

(11) State the period of time in the first 5 (HKCEE 2006)
seconds during which air was flowing out
of the lungs. (1 mark)

(i) Explain how the outflow of air from the T For
lungs was brought about by the breathing
mechanism. (4 marks)
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Past HKCEE Questions

Gaseous Exchange in Humans and in Plants

Paper I
90-14
The following apparatus is used to compare the
amounts of a certain component in exhaled and s
inhaled air: "
dipX clip ¥
90-20
This inner lining an he found in
A the trachea.

When a student exhales air through M, which of
the following combinations is correct?

Using the above experimental set-up, which of the
following substances present in cigarette smoke an
be detected?

(1) tar

tube )

Yghted cigareite

apv

open

open
tlosed
clased

(2) nicotine

(3) carbon dioxide

A. (1) only
B. (3) only
C. (1) and (3) only
D. (2)and (3) only

90.

Directions: Questions 20 and 21 refer to the
diagram below which shows the inner lining of a
certain part of the human body

Past HKCEE Questions

Ingicator sedullin

B. the alveolus.
C. the renal tubule.
D. the small Intestine.

90-21

¥ The function of this lining is to facilitate
A. the exchange of gases.

B. the removal of dust particles.

C. the absorption of food substances.

D. the reabsorption of useful materials.

Colour of indlcator 91-20
mtabel . Intubed Cigarette smoking is hazardous to health because

yellow ed (1) cigarette smokers eventually die of lung
1= "II::: cancer.
y,';:,, y‘,ed (2) there 1s a high correlation between

cigarette smoking and heart diseases.

(3) tar from cigarette making is deposited on
the surface of the alveoli thereby reducing
the efficiency of gaseous exchange.

A.(1)and (2) only
prp | B.(1)and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

91-25
lime water The table below shows the tar and nicotine content
present in the cigarette smoke of 5 brands of
cigarettes:
With filter {+) Nicotine
Brand of Tar
eig"-:«u ';."":"(t‘)" (mglcigaeette) | (mgfeigsrotte)
r 5 15 10
Q - 33 21
X + 20 13
s « 2 14
T - » 32

Which of the following statements is correct?

A. Cigarette fillers can reduce the tar content but
increase the nicotine content.

B. Cigarette filters can increase the tar content but
reduce the nicotine content.

C. Cigarette filters can increase both the tar
content and the nicotine content.

D. No conclusion can be drawn from the above
results.

Gaseous Exchange in Human P6/14

95

91-26

Vital capacity is the maximum volume of air
breathed out

A. during exercise.

B. in a resting condition.

C. after the deepest inspiration.

D. after the deepest expiration.

91-27

‘Which of the following shows the correct
sequence of air passage into the lungs?

A.  trachea - larynx > air sacs - bronchi
B. larynx - trachea - bronchi = air eau
C.  air sacs - larynx - trachea - bronchi
D. larynx > bronchi - trachea -> air sac

93,

Directions: Questions 18 and 19 refer to the two
diagrams below which show the side view of the
human thorax in two different conditions:

Conditlon 1 Condidon Il

93-18

Which of the following occurs when the thorax

changes from condition 1 to condition 117

A. Intercostal muscle contracts and air flows into
the lungs.

B. Intercostal muscle contracts and air flows out
of the lungs.

C. Intercostal muscle relaxes and air flows into the
lungs.

D. Intercostal muscle relaxes and sir flows out of
the lungs.

93-19
Which of the following is correct when the thorax

changes from condition I to condition I?

Diaphragm muscle Pressure in lunos

93-21

Which of the following statements about cigarette

smoking is correct?

A. Nicotine causes lung cancer.

B. Nicotine stains the lungs brown.

C. Tar is the main factor that causes addiction to
smoking.

D. Carbon monoxide reduces blood oxygen
content.

94-38

Which of the following sequences of events will

occur when a person inhales while he is asleep?

A. The diaphragm muscles contract >
atmospheric air rushes into the lungs > the
lungs dilate

B. The in ntercostalsuscles contract =
atmospheric air rushes into the lungs > the
Tungs dilate

C. The diaphragm muscles contract = the lungs
dilate - atmospheric air rushes into the lungs

D. Thein ntercostalsuscles contract - the lungs
dilate - atmospheric air rushes into the lungs

95,

Directions: Questions 17 and 18 refer to the
diagram below which shows the human
respiratory system:

95-17
Which of the following are the functions of
structure 1?7
(1) forming red blood cells
(2) protecting the lungs
(3) helping ventilation
A. (1) and (2) only
8. (1) and (3) only

A. contracts increases C. (2) and (3) only
B. relaxes increases D. (1), (2) and (3)
G contracts decreases
D. relaxes decreases 95-18
Which structures contract rhythmically during
93-20 breathing?
What will happen when the pleural membrane is A.2and 4
punctured? B.2and5
A. The air sacs are damaged. C.3and4
B. The lungs cannot expand. D.3and5
C. The diaphragm cannot contract.
D. The ribs cannot be raised upwards.
Past HKCEE Questions Gaseous Exchange in Human P7/14
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95-19

‘Which of the following may cause heart disease
and damage of cilia in the trachea?

A. alcohol drinking

B. cigarette smoking

C. too much rally food in the diet

D. too much salted fish in the diet

96.

Directions: Questions 19 to 21 refer to the diagram
below which shows some of the structures in the
human thoracic cavity:

96-19

Heavy cigarette smoking will affect the
functioning of

A. structures 1, 2 and 3.

B. structures 1, 2 and 4.

C. structures 1, 3 and 4.

D. structures 2, 3 and 4.

96-20

Which of the following correctly describes the
long-term effect of cigarette smoking on the body?
A. The breathing rate decreases.

B. Voluntary actions become faster.

C. The blood pressure becomes lower.

D. The oxygen level in the blood becomes lower.

96-21

Which of the following will occur if structure 5 is
broken?

A. The lungs will collapse.

B. The ribs will stop moving.

C. The air sacs will be filled with water.

D. The diaphragm will not be able 1o contract.

96-58

The exhaled air from our body consists mostly of
A. carbon dioxide.

B. nitrogen.

C. oxygen.

D. water vapour.

Past HKCEE Questions
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97-19
Which of the following changes will occur when a
person is doing vigorous exercise?

Depth of Rate of % O3 in

breathing breathing inhaled air
A.  increases increases Increases
B.  decreases constant increases
C.  increases increases constant
D. decreases constant constant
98.

Directions: Questions 14 to 16 refer to the graph
below which shows the change in air pressure in
the lungs of a person:

762
Atmaspheric pressure = 760 mm Hg
i
i the lungs %0
Fale) J' \7 A

SR

o

758

98-14

Inhalation occurs from
A PtoQ.

B.PtoR.

C.RtoS.

D.RtoT.

98-15

‘Which of the following correctly describes the
state of the in  ntercostalsuscle and the shape of
the diaphragm at Q?

Intercostal muscle  Diaphraom
A, contracted flattened
B.  contracted dome-shaped
C. relaxed flattened
D. relaxed dome-shaped
98-16

The shape of the curve above will change when
the person is doing vigorous exercise. Which of
the following correctly describes the changes?

Distance between P Distance between H

and T and O
A.  increases increases
B. increases decreases
C.  decreases increases
D. decreases decreases
99-36

Regular exercise may increase the vital capacity of

a person. What is the advantage of having a larger

vital capacity?

A. The lungs can take in more air during exercise.

B. The breathing rate can increase more during
exercise.

C. The lungs can take in air with a higher oxygen
concentration during exercise.

D. Normal activity can be maintained at a lower
breathing rate.

P8/14
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01-15

Which of the following features of the respiratory
tract helps to warm the inhaled air?

A. The nasal cavity has a lot of hair.

B. The lining of the trachea is covered with cilia.
C. The {ining of the respiratory tract is coated with
mucus.

D. The wall of the nasal cavity 1s richly supplied
with capillaries.

01-16

For a person who carries out physical exercise
regularly, which of the following will not occur?
A_ His joints will become more flexible.

B. He will have a lower heart rate at rest.

C. He will breathe at a higher rate at rest.

D. He will develop a larger vital capacity.

02,

Directions: Questions 30 and 31 refer to the
graphs below, which show the rate and depth of
breathing of three persons during a fitness test:

Luag volume —o

0
Time (1) Time s) Tine (5)
Graph 1 Graph2 Greph 3

02-30

Referring to graph 1, what is the breathing rate of
the person?

A. 15 breaths per minute

B. 30 breaths per minute

C. 45 breaths per minute

D. 60 breaths per minute

02-31

The three persons are a cigarette smoker, a
non-smoker and a professional runner. Which of
the following correctly identifies the person
represented by each of the graphs?

Graph 1 Graph 2 Graph 3
A. smoker non-smoker  runner
B. non-smoker runmer smoker
C. non-smoker smoker runner
D. runner smoker non-smoker
03-17

Which of the following correctly lists the
sequence of events that follows the
contraction of the in ntercostalsuscles and
diaphragm muscle?

(1) Air enters the lungs.

{(2) The lung volume increases.

(3) The pressure in the lungs decreases.
A(2).(1).3)

B.(2), (3).(1)

C.(3).(1),(2)

Past HKCEE Questions
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D.(3), (2, (1)

05-5

The lining of the nasal cavity is covered

with a thin film of mucus. What is the

importance of the mucus?

A. It warms up the inhaled air.

B. It helps remove dust from the incoming
air.

C. It lubricates the passage of air into the
respiratory tract.

D. It helps dissolve oxygen in the inhaled
air for gas exchange.

The diagram below shows the changes in the
air pressure in the lungs of a person when he

Is at rest:
Atmospheric pressure = 760 mm Hg

762
Air pressure V\ /\
in the lungs 760 Time (s}
\/
05-17

(mm Hg) J X \/
758
What is the rate of breathing of this person at

rest?

A. 10 breaths per minute
B. 12 breaths per minute
C. 18 breaths per minute
D. 24 breaths per minute

05-18
Which of the following correctly describes the
state of the intercostal muscles and the diaphragm

at time X?

Intercostal muscles Diaphragm
Al contracting dome-shaped
Bl contracting flattened
(e} relaxing dome-shaped
D. relaxing flattened
06.

Directions: Questions 19 and 20 refer to the
diagram below, which shows a setup designed by
a student to study the respiration of a frog:

.

The set-up failed to show a rise in water level in
the graduated tube as expected. How should the
student correct the set-up?

A.  The bottle should be filled with oxygen.

B.  The bottle should be wrapped with cotton

graduated nbe

frog

P9/14
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C. A bagof soda lime should be placed inside Which of the following correctly describes the Past HKCEE Questions
the bottle. funetioning of the human breathing system? Gaseous Exchange in Humans and in Plants

D.  The water should be replaced by Suggested Answers

hydrogencarbonate indicator solution. A.  The bronchus cannot change its size.
B.  The nasal cavity has hairs to trap dust. Paper | ()  6/20x 60 1

06-20 C.  The diaphragm contracts during inhalation. = 18 breaths per minutes 1

After the correction, the experiment was | D. The lung expels air through its muscular 1. () D (letter only) 1 (i) doing exercise 1

repeated. There was a rise in water level in the contraction. alveolus / air sac 1 [or any other suitable activities]

graduz;ted tube showing a difference in readings of (i) (1) Oxygen/ O, 1 (iv) In graph B change in lung volume is

4 cm’. Which of the following is the correct | 07-13 ) ) N (2) X - alveolar wall (NOT for 1 greater / depth of breathing is greater 1

interpretation of the result? Cigarette smoking results in the deposition of tar reversed direction) > 1 breathing rate is faster 1

A.  The amount of oxygen breathed in by the on the inner surface of the air sacs. This would capillary wall » RBC/Y 1 [or vice versa for graph A]
irog is 4 cm3. o decrease ) (3) combine with haemoglobin / Sienificance:

B.  The amount of carbon dioxide breathed out A.  the depth of breathing. forming oxyhaemoglobin 1 to remove more CO2 / to remove
by the frog is 4 cm3. o 3 B.  theefficiency of gas exchange. (iii) carbon dioxide / CO, 1 CO; produced in exercise 1

C. The amount of oxygen breathed in is 4cm C.  the resistance for gas diffusion. ) (iv) (1) slow down/ decrease the rate 1 to supply more 0, / to supply 0;
more than the amount of carbon dioxide D. the amount of oxygen that flows into the reduce surface 1 for the exercise i
breathed out by the frog. lungs. (2)  smoking/ car exhausts /

D.  The amount of oxygen breathed in is 4 cm” polluted air / etc. 1 (1) from2.0sto4.0s 1
Iess than the amount of carbon dioxide 07-41 pressure in the lungs is greater than
breathed out by the frog. The film of water on the surface of human air sacs 2. (i) toensure that the volume of air is the atmospheric pressure 1

) serves to measured at atmospheric pressure / (i) -in ntercostalsuscles relax 1

Directions: Questions 21 and 22 refer to the same pressure 1 - to lower the ribs 1

diagram below, which shows a setup used to A. warm the incoming air. (iiy (1) potassium hydroxide / sodium - diaphragm relaxes 1

investigate the respiration of a mammal. The air | B. moisten the incoming air. hydroxide (solid or solution) 1 - to curve upward (any 3)

pump was switched on for 20 minutes, C. trap dust in the inhaled air. ) (2) alkaline pyrogallol / pyrogallic (ilf) 15 breaths per minute 1

g D. dissolve the gases in the inhaled air. acid solution 1 (no unit, no mark)

s @) (1) CO,%=4% i (iv) showing a higher frequency 1
Ty 2) 0:%=16% 1 showing a greater magnitude 1

v (no unit / reference point, no mark)

1} volurne Ei; composition

hydrogencarbonale fum hyroxide kchange ncrease o or Inttle 1,1 (i) ring cartilage 1

Flask A P ] :::':: of €0, in blood ; to p;‘levenft collapse of t}f1e trachea /
hi to allow free passage of air 1

06-21 lin o [n: [os b ! (i) (1) pleural mgmbrangs /pleura

Which of the following correctly states the (2) because air leaks in / increases

colour of the hydrogencarbonate indicator (v) vital capacity 1 pressure between pleura the lung 1

solution in flask A and flask B after 20 minutes? recoils / collapses due to its own

Flask A Flask B 3. (i) rate of breathing increased 1 (iii) [e lagtlcity :
A red purple depth of breathing / volume of 1 (i) ?;l)lsc te e gges hort distance f
B. red yellow exhaled air increased 1 B d(;f?m,vl i 1
C. yellow puple (i) (1) medulla oblongata / breathing e

) le red (2) toprovide a larae surface area
D. purp centre 1 -
3 o for diffusion 1
(2)  increased CO; concentration in ; :
B (3) todissolve the respiratory

06:22 o ) blood 1 hiein

If the air pump is switched off, which of the (3) intercostal muscles 1 gases for diffusion to occur 1

following graphs shows the breathing rate of diaphragm 1 (v) dust par_tlcles cannot be removed from

the mammal for the next five minutes? (i) (1) 9500 cm’ 1 the respiratory tract / more dust

A B. () 39600 cm’® 1 particles enter the lungs 1
Breathing Breatning ’ 3 thereby reducing the surface area
nate nate (iv) (1) 380cm 1
3 for gaseous exchange 1
- - (2) 1584 cm 1
Time Time
c > 4 () (1) inspiration/ inhalation/ () 26 times/minute (no unit, no mark) .
Breathing, Breathing o= (11) An increase in breathing rate 3
e e breathing in 1 ; -
. ot provides the body with more oxygen
Time Tome (2) intercostal muscles contract/ .
L " (1) and hence more energy is released
ribs move upward and outward 1 . oy
. (1) by respiration / oxidation of food
diaphragm muscles contract / .
p (1) Italso helps the body to get rid
diaphragm becomes flattened 1 o
. A 4 of carbon dioxide (product of
thoracic volume increases / air iration) ickdy (1 3
pressure inside the lungs 1 respiration) more quickly (1) (any 3)
decreases
Past HKCEE Questions Gaseous Exchange in Human P10/14 Past HKCEE Questions Gaseous Exchange in Human PI1/14
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amduscad 3 (iii)  Particles / Tar deposit on the wall of (if)  The accumulation of fluid increases
7. (ili) Intercostal muscle contracts to raise Plastc boule 3 sxbaled sir the air sac 1 the distance for diffusion / reduces
the rib cage 1 3 thus reduce the rate of diffusion of the surface area for dissolving oxygen,
Diaphragm muscle contracts to 3 rubbec oxygen 1 thereby decreases the rate of 1
make the diaphragm flattened 1 — 3 g (accept other correct answers) diffusion of dissolved oxygen into
these 2 actions together increase the — the blood capillaries.
volume of thoracic cavity I 12. (1)  Rate of breathing = 12 breaths per 1 Thus the oxygen content of the blood 1
thus decrease the thoracic pressure / s minute decreases / becomes lower than
pressure inside the lung I Depth of breathing = 500 ¢cm® 1 normal.
The greater atmospheric pressure (ii)  between 0 and 2.5 second 1 t
forces air into the lungs 1 10. (1) airsac 1 (111) Intercostal muscles relaxed, so that (iii) The antigen of the SARS virus
(iv)  The amplitude / depth of breath is (ii)  The intercostal muscles contract to the ribs moved downward and stimulates the white blood cells of 1
greater 1 raise the rib cage 1 inward i the patient to produce the specific
The diaphragm muscles contract to Diaphragm muscles relaxed, so that antibodies. 1
flatten the diaphragm 1 the diaphragm recoiled to the (iv)  Injection of the weakened virus / the
8 (1) (1) oxygen 1 The volume of the thoracic cavity dome-shape 1 antigen into the body. 1
(2) glucose / amino acids / increases, 1 The thoracic / lung volume This will stimulate the white blood
mineral salts / vitamins / and hence the pressure inside decreased 1 cells to develop memory for the
water 1 decreases 1 leading to an increase in air antigen. 1
(11)  With a rich supply of blood 50 air rushes into structure A pressure in the lungs 1 When the same virus enters the 1
capillaries, substances absorbed can Communication skill(c) 1 Effective communication (C) 1 body,
be transported away so as to 1 (1i1) The number/surface area of structure (iv) (1) The breathing movements a large amount of antibodies can be 1
maintain a steep concentration A is reduced/the surface of structure A would become faster 1 produced rapidly to kill the virus.
gradient across the wall of the air of the smoker is less folded 1 (2) Intheleft lung, air flow
sacs / villus 1 which greatly reduces the rate of would decrease 1 15. (a)  Any one set below: 2
The capillary network provides a gaseous exchange 1 In the right lung, air flow ®  The wall of A is very thin
large surface area 1 (iv) (1) lung cancer 1 would increase 1 ® 50 as to reduce the distance of
As aresult, the rate of diffusion of (2) Large and accurate diagram 0.5 diffusion of respiratory gases
substances increases 1 Label and title: *cigarette, filter x4 13. (i) e  Concentration of carbon or
*pump, *cotton wool (No mark dioxide. 1 ® A is richly supplied with blood
(ili) A - pulmonary vein = left 05 if the set-up is not e Because the breathing rate capillaries
atrium x4 workable) increases / changes with the ®  This allows a rapid transport of
- left ventricle - aorta > B concentration of carbon gas to and away from the air
N.B. 1/2 mark for each correct dioxide, 1 sacs / can maintain a steep
spelling of the heart chambers / ] A J— s while it remains the same concentration gradient of gases
blood vessels in the correct regardless of the change in between A and the biood
sequence. Deduct 1/2 mark for not o oxygen concentration. 1 or
showing arrow sign. No mark if et ’ (i) S 1 ®  The lung tissue is made up of
the answer is not in the form a [y o e (i) o  Exhaled air still contains 16% numerous air sacs
flow chart. oxygen. 1 ® 5o that there is a large surface
(1iv) The blood CO, content increases 1 Awn 1 b e preaesee it n Sacaen ek e When blown into the patient's area for gas exchange / the
because CO; is produced by . . R N - lungs, the oxygen can be diffusion of gases
respiration 1 11. (1) Oxygen in the tidal air diffuses supplied to the body cells for
by the cells in the villus (small through the residual air o 1 respiration. i 16. (i)  Oxygen uptake increases with
intestine) 1 and 4‘550[%5 in the water film lining (iv) (1) To ensure the entrance of the exercise of increasing energy
the air sac ! trachea is clear / free from requirement 1
9. (i)  Ventilation rate It_ then diffuses aCross) thg walls of the obstructions. 1 (ii)  Oxygen content in aorta: 19 mL per
= 1000 x 36 cm; per minute 1 air sac and the capillary into the blood ! (2)  To ensure that air is blown 100 mL blood 1
= 36000 ¢m; per minute 1 1 . Effective communication (C) 1 into the Jungs. I Oxygen content in vena cava: 5.6 ml.  or
(no unit, no mark) (i) (1) The volume of tidal air will (v) medulla 1 per 100 mL blood 0
(ii)  To supply more oxygen to the 1 INCTEASE! 1 (iti)  Difference in oxygen content for
skeletal muscles for faster 1 running = 19 - 6 =13 mL per 100 mL
respiration / for more energy 1 (2) The oxygen uptake in the blood blood 1
supply becomes faster: 1 Difference in oxygen content for
To remove CO, more rapidly 1 because (any one below) 1 cycling = 19 - 10=9 mL per 100 mL
(i1}  Dust particles are trapped by the 1 e the distance of diffusion of 14. (i) Oxygen in air dissolves in the blood 1
hair in the nose and mucus 1 oxygen from the tidal air to water film, 1
along the lining of the air passage the water film is reduced so that it can diffuse readily
/ nasal cavity / trachea 1 . or because resurface area through the wall of the air sac
(iv) large, clear accurate diagram 1 of the air sac for diffusion into the blood capillary. 1
labels and title (any 4) 172 of oxygen is increased
Past HKCEE Questions Gaseous Exchange in Human P.12/14 Past HKCEE Questions Gaseous Exchange in Human P13/14
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(iv)

The difference in blood oxygen
content between the aorta and the
vena cava Increases with increased
exercise intensity

This 1s because that more oxygen 1s
consumed by tissue

for respiration to release more energy
for increased exercise intensity
During vigorous exercise, there is an
increase in ventilation rate / rate and
depth of breathing

The oxygen content in air sac
increases

The diffusion gradient across alveolar
wall increases / This increases the
diffusion of oxygen into the blood
thus maintaining the blood oxygen
content of the aorta at a constant and
high level
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Past HKCEE Question
Genetic Engineering
Paper I

1. Long ago, scientists discovered that a certain
kind of soil bacteria can produce a protein that
is toxic to insects. The scientists intended to
transfer the gene coding for this protein to
crop plants, so as to reduce the damage of
crops by insects. In 1995, the US first
developed such a genetically modified (GM)
corn plant containing this gene. The flowchart
below outlines the development of the GM

corn plant;
sipic The gon s cxcret o he bactria
sep2 The gose s nsemad ko et o com plans
Sicp

j

Sps.

(a) Name the type of cell division that is
involved in step 3. State the significance of
this type of cell division in the production of
the GM corn plants. (2 marks)

(b) Discuss briefly one consequence of
cultivating this GM corn plant in the field to
the surrounding ecological community.

(2 marks)

(¢} To improve the quality of food produced,
state another character of cultivated plants
that scientists would modify besides the
insect-resistant character. Give an
advantage of this genetic modification.

(2 marks)

4
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Past HKCEE Questions
Genetic Engineering
Paper I
07-35
A genetically modified rice is being developed so
as to increase its harvest. This can be achieved by
the insertion of a gene that can produce

vitamin A.

a human protein.

a toxin to kill pests.

a substance to lengthen the shelf life.
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Past HKCEE
Genetic Engineering

uestions

Suggested Answers

Paper I

(@

* Mitotic cell division

This ensures that all the GM corn
plants produced carry the inserted
gene / are genetically identical

(b) (any 1 set below (1+1))
It may kill some other insects / lead
to a drop in the insect population
thus resulting in the extinction of the
species / reduction of biodiversity
or
It may kill some beneficial insects
which may help the pollination of
other plants
or
If the corn grains are dispersed into
the natural environment, the plants
formed will outcompete / displace
some other species due to its
resistance to insects (accept other
reasonable answers)

(c) (any I set below (1+1))
Increase the ability of producing
vitamins, e.g. vitamin A to increase
the nutritive value of the food
produced
or
Increase the abtlity to fix nitrogen /
nitrogen fixation
to increase protein content of the
food produced
(accept other reasonable answers)

Paper IT

07-35 C

— c & —

Provided by dse.life




Past HKCEE Questions
Genetics

Paper |

{. In garden pea plants, the height of the stem is
controlled by a pair of alleles. The allele for
tallness (T) is completely dominant over that
for dwarfness (t)

When the flowers of a single tall plant (195
cm) were self-pollinated, the plants produced
were of different heights. Their height
variation is shown in the chart below:

60 ; T

.
umber of plants —

0
45 47 43 51

190 152 194 156 198 200
haight of plants fom} —=

(1) With reference to the above chart,

(1) deduce the genotype of the parent plant,
and give one reason to support your
answer.

(2) construct a genetic diagram to illustrate
this cross, and hence work out the
genotypic ratio of the F1 generation.

(3) state separately the total number of dwarf
plants and that of tall plants.

(ii) Give one reason why the dwarf plants are
not of the same height.

(iil) How would you show which individual
among the tall plants is homozygous for

tallness? (HKCEE 1986)

2. In fruitflies, body colour is controlled by one
pair of genes. In a genetic experiment, three
aroups of fruitflies A, B and C, each of which
consisted of individuals of the same genotype
for body colour, were crossed as follows:

Past HKCEE Questions Genetics

S

3.

Cross I Cross Il
Ag AQ Ad BQ
Parent  grey x  grey Parent  grey x  grey
B T2grey  23black F all grey

Cross 11T
Ad cQ

Parent  grey x  black

62grey  68black

(i) Of the crosses I, II and III, which ONE
would enable you to determine the dominant
character for body colour in fruitflies? State
the dominant character for body colour.

(2 marks)

(ii) Using the symbol R to represent the
dominant gene for body colour and r for the
recessive gene,

(1) state the possible genotypes of A, B and
(¢

) (3 marks)
(2) illustrate cross III by means of a genetic
diagram. (3 marks)

(iii) How would you determine whether a
fruitfly with the dominant character for body
colour is homozygous or heterozygous?

(2 marks)
(HKCEE 1987)

In mice, the fur colour is controlled by a pair of
alleles. The allele for black fur (B) is dominant
over that for brown fur (b). Two black mice (the
parental generation) were allowed to mate
several times, and their F; offspring were
always black. When the F; mice were allowed
to mate among themselves, a total of 80 F,
offspring were produced, of which 74 were
black and 6 were brown.

(1) Based on the fur colours of the F, and F»
generations, state the probable genotype(s) of
the F| mice. (2 marks)

(i1) Use a genetic diagram to show how the
brown F, mice were produced from the F;

mice. (3 marks)
(iil) Suggest the probable genotype(s) of the
parental generation. (2 marks)

(iv) What breeding experiment would you
perform to confirm the genotype of each
parent? Explain your answer. (3 marks)

(HKCEE 1988)

P1/19

4. 1In a certain species of pea plant, the flower
colour is controlled by a pair of alleles. The
table below gives the results of two separate

CTOSSES
Cross 1 Cross T
— rd whie | e red
flower * Rower | flower ™ Rower
Numberof | red flawens 503 05
offepring with [ white fowers 47 24

(1) State the recessive character for flower
colour. Explain your answer. (2 marks)

(ii) Using the symbol F to represent the
dominant allele for flower colour and 1 for
the recessive allele, list all the possible
genotypes of

(1) the parent with red flowers in cross L.

(2) the offspring with red flowers in cross II.

(2 marks)
(ii1) Explain the following genetic terms:
(1) allele,
(2) phenotype, and
(3) hybrid. (3 marks)

(iv) Suppose N is the chromosome number in
the gametes of the plant, what is the

chromosome number in the cells of its flower

petals? (1 mark}
(HKCEE 1989)

L

The following table shows the heartbeat rates
of 38 students at rest:

Heart beat per minute Number of students
56 -60 4
61-65 7
6670 11
71-75 9
76 -80 4
81-85 1
86-90 bt
91-95 0
96 -100 1

(1) Using graph paper, plot a histogram of these
resuits. (4 marks)

(i1) Do these results show continuous or
discontinuous variation? Give a reason for

YOUT answer. (2 marks)
(iii) Other than heartbeat rate, give ONE human

example of

(1) continuous variation.

(2) discontinuous variation. (2 marks)

(HKCEE 1989)

6. A com (maize) plant produces groups of male
flowers at the apex and groups of female
flowers in the lower parts of the plant. Ina
crossing experiment, pollen grains from one
plant were transferred to the female flowers of

another plant. After fertilization, each group of

female flowers developed into corn grains on
a cob. The diagram below shows one side of
such a corn cob which bears grains of two

Past HKCEE Questions Genetics

different colours, purple and yellow.

LT

U]
(1) State the number of yellow and purple
grains as shown in the diagram.

(1 mark)
(2) To what simple ratio do these numbers
approximate? (1 mark)

Assuming that the grain colour is controlled
by a single pair of alleles, answer the
following questions:

(ii) With respect to grain colour, deduce the
genotypes and phenotypes of the parent
plants. Explain your answer.

(Note: A genetic diagram will NOT be
accepted.) (4 marks)

(iii) If plants developed from two yellow
grains are crossed, what is/are the possible
colour(s) of the grains in the resulting corn
cobs? Explain your answer. (2 marks)

(HKCEE 1990)

7. In humans, normal body pigmentation is
determined by a pair of alleles. A person
lacking body pigments 1s called an albino.
Answer the questions with reference to the
following two pedigrees:

1 2 3 4

i
i

10 11

Kay: . normal male
O atvino male
@ romal female
O albino female

(i) Which character, normal body pigmentation or
albino, is recessive? Explain your answer.
(Note: genetic diagrams will NOT be accepted.)

(4 marks)

(if)

(1) Explain by means of a genetic diagram, the
expected phenotypic ratio of the offspring when
individual 6 is married to individual 10. (Note:

P2/19
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Use D to represent the dominant allele, and d to
represent the recessive allele.) (4 marks)
(2) Suppose the first 3 children of this couple have

normat body pigmentation, what will be the
chance of their 4" child being an albino?
(1 mark)
(HKCEE 1991)

8. In human reproduction, occasionally a
fertilized egg may split and develop into two
embryos. These embryos will eventually
develop into two identical offspring. The
following diagram shows some of the stages
described above:

e g

(i) Name the organ in which sperms are

produced. (1 mark)

(i)

(1) Name the type of cell division by which
eggs are produced. (1 mark)

(2) Explain the significance of this type of
cell division on the chromosome number
of the offspring. (2 marks)

(iii) Where does process X normally occur in
the female reproductive tract?

(1 mark)
iv. Name the type of cell division involved in
process Y. (1 mark)

(1i1) Among the children of individuals 1 and
2, list those who can donate blood to
(1) individual 1. (1 mark)
(2) individual 2. (1 mark)
(HKCEE 1991)

9. In maize, the dominant gene G is for
chlorophyll production and the recessive gene g
is for inability to produce chlorophyll. In a
cross between two green plants, seeds were
collected and allowed to germinate. Of the 935
seeds germinated, 705 developed into green

— —

seedlings. The rest developed into non-green

seedlings, all of which died within 14 days after

germination.

(i) Deduce the genotypes of the parent plants.
Explain your answer without using a
genetic diagram. (4 marks}

(i1) Of the 705 green seedlings, how many of
them have a heterozygous genotype for
chlorophyll production? Explain your
answer with the help of a genetic diagram.

(5 marks)

(iii) Explain why some of the seeds which were
unable to produce chlorophyll could still
germinate. (1 mark)

(HKCEE 1992)

10. Most people have five toes on each foot.
Occasionally a person is born with six toes as
shown in the photograph below:

The number of toes is an inherited character
controlled by a pair of alleles. The diagram
below presents two pedigrees showing the
inheritance of this character:

Padigree | Pedigree If

Key: O normal famale
. six-tcod female
O nommal male
W sixioed make

(i) Based on Pedigree 1, which allele, five-toed
or six-toed, is dominant? Explain your
answer without using a genetic diagram.

(5 marks)

(i) What will be the chance of individual 11
being six-toed? Explain your answer by
means of a genetic diagram.

(Note: Use T to represent the dominant allele,
and t to represent the recessive allele.)
{4 marks)

(iii) In order to ensure that none of her children
will have the six-toed character, individual 5
wants to have her extra toes removed by

Numbaor of seads

surgical operation before she marries

individual 10. Do you think her idea can

work? Explain your answer. (2 marks)
(HKCEE 1993)

11. The seeds of the garden pea are either green or

yellow in colour. This character is controlled
by a pair of alleles. A yellow seed germinated
and developed into a mature plant. This plant
was then self-pollinated and 190 seeds were
produced. The colour and the mass of the
seeds are recorded in the following table and
histogram respectively.

N

Colour of
Seeds yellow | green | white

Nurmnber of
] 143 46 1

80 4

&

04 08 08 10 12 14 10
Maas of seads (g)

(1) With reference to the information given,
state the type of variation shown by the
colour of the seeds. Explain your answer.

(2 marks}

(i1) The mass of the seeds can be affected by
both environmental and genetic factors.

(1) Suggest one environmental factor that
may result in the difference in the mass of
the seeds. (1 mark)

(2) Suggest two main causes of genetic
variation that lead to the difference in the
mass of the seeds. (2 marks)

(ii1) Based on the given information, deduce the
genotype for seed colour of the original
yellow seed. Explain your answer. (Genetic
diagrams are not accepted.) (3 marks)

(iv) The white seed colour was most likely
caused by a mutation of the allele that
controls seed colour.

(1) What is meant by mutation? (1 mark)

(2) Suggest one part of the flower of the
mature plant where this mutation could
have occurred. (1 mark)

(HKCEE 1994)

— & — r— - — T

12. The pedigree below shows the inheritance of
blood groups in a family:

Key : . male of blood D gu!aolhlood

group A roup O
. femnale of blood fernale of blood
group A group O

(i) Based on the given information, which blood
group, A or O, is the dominant character?
Explain your answer without using a genetic
diagram. (5 marks)

(ii) State the possible genotype(s) of
(1) individual 7.

(2) individual 13.
Define the symbols you use. {4 marks)

(ii1) Among the children of individuals 1 and 2,
list those who can donate blood to
(1) individual 1. (1 mark)
(2) individual 2. (1 mark)

(HKCEE 1993)

13. Tomato plants produce fruits of two different
shapes, spherical and pear-shaped. The shape
of the fruit 1s controlled by a pair of alleles. In
a study, two separate crosses were performed
and the results are shown below:

Number of daughter
plants with
Parent
er0ss plants with pear- .
shape spherical
fruits fruits
A [pear-
shaped x Wr;;dul 48 42
fruits
B. ;h”::; d x spherical 0 8
fruits TS

(1) Which fruit shape is controlled by the
dominant allele? Explain how you arrived
at your answer. (Marks will not be given
for genetic diagrams.) (4 marks)

(11) State the genotype of the parent plant with
spherical fruits in
(1) cross A,

(2) cross B.
Define the symbols you use. (3 marks)

(111) The parent plant with pear-shaped fruits in

P 4719
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cross A is self-crossed. Use a genetic
diagram to show the result. (3 marks)
(iv) Explain whether the self-cross mentioned
in (i1t} is a kind of sexual or asexual
reproduction. (2 marks)
(HKCEE 1996)

14. The diagram below outlines a clinical test
used to examine whether a human foetus has
any abnormality in its chromosomes:

Chromosores in a siagh cell

BIG

1063 8 R 88 %5 88
ARy

(i) The cells of A and the cells of the foetus
have the same genetic composition. How
would you explain this? (2 marks}

(i)

(1) With reference to the chromosomes in

the diagram, state the sex of the foetus.

(1 mark)
(2) Describe how the sex of this foetus is

determined at the time of fertilization.

(3 marks)
(iii) What abnormality 1s found int the
chromosomes of the foetus? (1 mark)
(iv) As the uterine wall may be stimulated to
contract when removing cells from A,
what would be the risk associated with
this test? (1 mark)
(v) State two differences between the blood
entering the foetus and that leaving the

foetus. (2 marks)
(HKCEE 2000)
Past HKCEE Questions Genetics

15. The diagram below shows a section of a pea
flower:

(i) Under natural conditions, pea flowers are
self-pollinated, i.e. the stigma receives
pollen grains from the same flower.
Suggest one advantage and one
disadvantage of this method of pollination.

(2 marks)

(i1) In a genetic experiment, a scientist wanted
to ensure that the stigma of a pea flower
only received the pollen grains of another
pea flower. Suggest how the scientist
could achieve this by making use of'a
plastic bag and a brush. (3 marks)

(iii} The colour of the pea pod (fruit) is
controlled by a pair of alleles. The
scientist first crossed a pea plant
homozygous for green pods with another
pea plant homozygous for yellow pods to
produce the first filial generation (F). She
then allowed the F; plants to self-pollinate
to produce the second filial generation
(F,). The results of the crosses are
summarized in the table below:

Result of the first cross Al F, plants produced green pods

Result of the second cross

428 F, plants produced green pods
152 F, plants produced yeliow pods

(1) What can you conclude from the
result of the first cross? (1 mark)

(2) Use a genetic diagram to show how
the pod colours of the F; plants were
inherited from the F, plants.

(5 marks)

P5/19

16. The following table shows the information
about some of the characteristics of 20
students in a class:

Student | Height {cm) | Bload Ability to roll the ton,
1 136 A Toller
2 168 o non-roller -
3 159 A non-roller
4 139 0, roller
5 174 o non-rolter
6 167 AB aon-roller
i) 165 [} roller
L] 164 A roller
9 161 B. noo-roller
10 169 a roller
1 179 o roller
12 170 A - non-rolier
3 163 B. roller
14 166 B roller
15 164 A roller
16 165 B roller
17 162 [¢] roller
13 170 AB roller
19 165 A - roller
20 165 0 roller
@

(1) Draw a bar chart to show the
distribution of students with different

blood groups. (3 marks)
(2) What type of variation does blood
group show? (1 mark)

(11) In humans, the ability to roll the tongue is
determined by a pair of alleles. Students 1
and 2 are sisters. Both of their parents are
tongue rolters. Deduce, with reasons,
whether the allele for tongue rolling is
dominant or recessive.

(Marks will not be awarded to genetic
diagrams.) (5 marks)

(3i1) Students 19 and 20 are twin brothers. Are
they identical or non-identical twins? Give
a reason for your answer. (2 marks)

(HKCEE 2001}

17. An inherited abnormality in humans is the
occurrence of unusually short fingers. The
photographs below show a hand with normal
forgers and a hand with this abnormality:

3

Normal fingers Shkort fingers

Source: Adriar E. Flat, The Care af Congenital Hend Anomalics,
Missouri: Quality Medical Fublishing ., 194,
The length of fingers is controlled by a pair
of alleles. The allele for short fingers
probably arose from a mutation of the allele
for normal fingers. The following pedigree
shows the inheritance of this abnormality in

Past HKCEE Questions Genetics

s

a family:

3 4 5 3

Key: {_] male with normal fingers () female with normal fingers

B calewithshort fingers @ formale with short fingers

M
(1) What is meant by mutation?
(1 mark)
(2) Explain how a mutation in a person
may lead to a change in the metabolic
activities of his cells. (2 marks)
(11) Deduce which character, normal forgers or
short forgers, is dominant. Explain your

deduction. (5 marks)
(Marks will not be awarded for genetic
diagrams.)

(iti) Individual 6 is going to marry a female
homozygous for normal fingers. Draw a
genetic diagram to show the result of the
cross.

(Use F to stand for the dominant allefe and
f for the recessive allele.} (3 marks)
(HKCEE 2002)

18. Individuals of a certain type of plant produce
either purple or white flowers. The flower
colour is controlled by a pair of alleles. A
gardener carried out two crosses with this type
of plant and the results are shown below:

Cross 1 Cross 2

Plan with Plant with Phowih  Plantwih
purple flowers *  purple fawers purple flowers white flowers

2 seeds were collected and sown 2 secds were coliected and sown

‘oth planis produced ‘both plants produced
‘white fowers purple flowers
(1) Based on cross 1, deduce the dominant

flower colour. Explain your deduction.
{(Marks will not be awarded for genetic
diagrams.) (5 marks)
(1) Use symbols to show the possible
genotypes of the parents in cross 2.
Define the symbols you use. (3 marks)
(iii)  If the purple-flower parent in cross 2
was self-pollinated (i.e. the stigma
receives pollen grains from the same plant)
and a large number of offspring was
produced, predict the phenotypes of the

offspring and their ratio. (3 marks)
(HKCEE2003)
P6/19
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reproduction, some cells in the sex organs Dingram 3 this trait in a family:
19. The folIO\Ymg pictures show two plants of the gndergo (d). During this process, the alleles TyeBeg  Semwh TweBeag | freme W i s
same species. Plant A has green leaves. Plant in these cells separate from each other and
B is a new form recently discovered by a every (e) thus formed will possess only one O = s ik beile oy

scientist; it has variegated leaves. e et gt T frgacs

allele for each gene. After fertilization, the
zygote formed will contain alleles Y Y

femae wih ber Netie fregers
Ll AR occurring in pairs and its chromosome
f .
] number will become (f). @ @
y
’ (HKCEE 2005) (a) After studying the pedigree, a student could
. Zygote with Zygote wih not determine which little finger shape is
\ - 21. Diagram 1 below shows the result of Afenpe O : = i
R s = . i : di nt. However, he drew the following
meiotic cell division in gamete formation (Note: Only the sex chromosome is shown.) cc?r[:yl?;ion =
in humans: (Note: Only one pair of Suggest why ZY501§5_W1‘}1 XO genotype may ]
homologous chromosomes is shown.) Sevelop mt(j an 1r]ld1vxdua] buuofihaserity%e “Either individual I or individual 2 must be
Diagram 1 A pair of homologous genotype. (3 marks) heterozyaous.”
chromosomes (HKCEE 2006) Zy0US.
pasches
] o s .
a4 Hant 5 22. The shape of the human little finger can Do you.ggreswiththisconclusion? Explain
Parent cell your answer with reference to the role of

be straight or bent. The photograph
below shows a hand with a bent little

The scientist performed an experiment by

r (3 marks)
self-crossing plant A. A large number of

gametes in inheritance.

ol

offspring were obtained and they all produced finger:
green leaveg. He then repeated the same Gametes ‘ . . @ (b) Provided that the allele for the bent little
procedure with plant B and all the offspring fingers is dominant, deduce the possible
producedvariegated leaves. (i) Based on Diagram 1, give two features genotype(;) ofiindividual: i mla.rks)
(i) Assuming that the colour pattern of the that_ ZE characteristic of meiotic cell ijarks S, s eaaioyginst
leaves is controlled by a pair of alleles, , d1v151qn. (2 marks) : pesrms.)
what deductions can be made from the (i ig?étmnl::’oti:nc e]fbgsli:?j:?n ;:;:: ‘r’.',.";e'ri““ (¢) Individuals 5 and 6 are going to have another

above results regarding the genotypes of
plants A and B? Explain how you arrive at
your deductions. (3 marks)
(Marks will not be awarded for genetic
diagrams.)

(i1) In order to find out which colour pattern is
dominant, the scientist performed
another experiment by crossing plant A
with plant B. Explain how the results of
this cross would enable him to determine
the dominant phenotype. (3 marks)

(iii) The white patches on the leaves of plant B
might be caused by mineral deficiency
instead of genetic changes. If this is the
case, what mineral is likely to be deficient?
What is the function of this mineral in
plants? (2 marks)

(HKCEE 2004)
20. Complete the following paragraph with
suitable words selected from the list below:

chromosome / diploid / dominant / embryo /
gamete / haploid /heterozygote / homozygote

7 meiotic cell division / mitotic cell
division / mutation /protein / recessive

Genes are the basic units of inheritance. They
are carried on the (a) in the nucleus of a cell
A gene may exist in different forms called
alleles. When an organism contains two
different alleles of the same gene, it is
described asa (b) and the allele that
expresses itself 1s said to be (c). During

Diagram 2

formation in humans. Diagram 2 below
shows the abnormality concerning a
pair of homologous chromosomes:

A pair of homologous

chromosomes

Parent cell

Gametes

\\
OO

Type A Type B

(1) Distinguish between type A and type B
gametes. (1 mark)

(2) Name a genetic disorder that will
develop if a type A egg is fertilized
successfully by a normal sperm

(1 mark)

(3) This type of abnormality in cell
division may occur in the sex
chromosomes. The type B eggs may
fertilize with normal sperms to form
zygotes with different genotypes as
shown in Diagram 3 below:

The inheritance of the shape of the little
finger is controlled by a pair of alleles. The
following pedigree shows the inheritance of

child. What is the probability of their second
child having straight little fingers? Illustrate
your answer with a genetic diagram.
(5 marks)
(HKCEE 2007)
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Genetics
Paper 11
99 1 2
Directions: Questions 50 and 51 refer to the Fareat
pedigree below, which shows the inheritance of
blood groups in a family:
Cron® Chikiren : >
ey I Mutewithcatybaie ] Male with stvight haie
s R
G0 N Cross @ Female with curly hair () Female with straight bair
1

Key: (O group O female @ zroup Afemale
[] groupOmale B zroupAmale

99-50

Which cross(es) can be used to deduce which
blood group (A or O) is dominant?

A. cross Q only

B. cross R only

C. crosses Q and R only

D. crosses P, Q and R

99-51

If A represents the allele for blood group A and O
represents the allele for blood group O, what are
the probable genotypes of individuals | and 2?

Individual 1 Individual 2
A, AQ AA
B. AO A0
C. AA AA AQ
D. AC,AA AA
99-52

‘Which of the following are genetically identical?
A. seeds in the same fruit

B. a boy and his twin sister

C. potatoes of the same potato plant

D. sperms produced in the same testis

00.

Directions: Questions 40 to 42 refer to the
following information:

The allele for curly hair in humans is dominant to
the allele for straight hair. The pedigree below
shows the inheritance of curly hair and straight
hair in a family:

Past HKCEE Questions Genetics
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00-40

What is the chance of having another child who is
a boy with straight hair?

A 0%

B. 25%

C.50%

D. 100%

00-41

If individuals 4 and 5 are twins, which of the

following conclusions can be drawn?

A. They were developed from the same zygote.

B. They were developed from two different
zygotes.

C. They are genetically identical for all characters.

D. No definite conclusions can be made.

00-42
Individual 3 is taller than individual 4. Which of
the following may contribute to such a difference?
(1) diet
(2) meiosis
(3) fertilization
A. (1) only
B. (1) and (2) only
C. (2) and (3) only
D. (1), (2)and (3)

01-39

The tail of a male rat and a female rat were cut off.
What will be the phenotype of their offspring if
they mate?

A. All offspring will have tails.

B. Half of the offspring will have tails.

C. Only 1/4 of the offspring will have tails.

D. All offspring will not have tails.

01-42

Which of the following descriptions of

chromosomes in humans is correct?

A. Each body cell of a man has only one sex
chromosome.

B. Each chromosome duplicates before cell
division oceurs.

C. During gamete formation, the chromosomes are
randomly separated into two groups.

D. The red blood cell and the white blood cell
contain the same number of chromosomes.

P9/19

01-55

The eye colour of Siamese cat is controlled by a
pair of alleles. A cross between two brown-eyed
cats produced four offspring, of which three had
areen eyes and one had brown eyes. Which of the
following is correct?

Conclusion Evidence
A. Browneyeis  The phenotypic ratio of
dominant. the offspring is 3:1
B. Browneyeis  Two brown-eyed parents
dominant. produce green-eyed

offspring.

C. Greeneyeis The phenotypic ratio of

dominant. the offspring is 3:1.
D. Greeneyelis Two brown-eyed parents
dominant. produce green- eyed
offspring.
02-9

Person Q has a genetic abnormality. The following
photograph shows the chromosomes of one body
cell of Q

A:‘( )2( ’3 )‘( )5 1‘Ia l‘l‘ I‘ls ',‘. C|l7 )‘l.

>‘ M “ L I { BT TR T {

'
€ 7 & 9 10 3 12 1B 20 A 2@ ¥ 1

Which of the following statements are correct?
(1} Person Q is a male.
(2) Person Q has 47 chromosomes 1n all
his/her body cells.
(3) All the children of person Q will have this
abnormality.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

02-51
The following bar chart shows the distribution of
different blood groups in a class of students:

Number of students

A B O AB
Blood group

Which of the following can be concluded from the

bar chart?

A. Blood group shows continuous variation.

B. Blood group 0 is the dominant phenotype.

C. Blood group A is the least common among
these students.

D. Blood group in humans is controlled by four
alleles.

Past HKCEE Questions Genetics
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03-55
The table below lists some information about two
brothers

Tom Andy
‘Blood grauy A o
Eye colowr brown brawn
Tongue rolling abitity tongue rotler tongue roller
Note:  Blood graup A, brown eye colour and toague rolling arc dondnant
characters.

What can be imptied from the above imformation?

A Tom can receive blood transfused from Andy.

B. They are homozygous for brown eyes.

C. Both their parents are tongue rollers.

D. Their sex chromosomes have the same genetic
make-up.

04.

Directions: Questions 38-and 39 refer to the
pedigree below, which shows the inheritance of
albinism in a family. Albinism is a condition
characterized by the lack of a dark brown
pigment in the body. The ability to produce this
pigment is controlled by a pair of aileles.

o s
EE5355383

s

Key: [ normat male O nomat female

M atbino male @ aibino fomale

04-38

The information in the pedigree allows us to
deduce the genotype of

A Pand Q.

B.PandR.

C.QandS.

D.RandS.

04-39

‘What is the chance of R giving birth to another
albino child?

Al

B. '

c s

D. %,

04-57

Joe and Jim are twin brothers. Which of the
following characteristics of Joe and Jim allows you
to determine whether they are identical twins or not?

Joe Jim

A | 1Q 110 i10

B. | Pulse rate 70 75

C. | Blood group A A

D. | Colour vision Normal Colour-blind
P10/19
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03-16

A gardener pollinated a purple-flowered pea plant

with the pollens from a white-flowered pea plant.

‘When the seeds obtained from this cross were

germinated, he obtained 252 purple-flowered

plants and 245 white-flowered plants. What

conclusion can be drawn from the result of this

cross?

A.  Purple flower colour is dominant to white
flower colour.

B.  Neither purple nor white flower colour is
dominant.

C.  Both parent plants are heterozygous.

D. One parent plant is homozygous and the
other 1s heterozygous.

05-60

Which of the following is #not an advantage of
growing genetically modified crop plants in
agriculture?

A, The crop plants are more resistant to pests.
B.  Overcrowding of the crop plants can be

prevented.

C.  The production of the crop plants can be
increased.

D. The nutritional value of the plant products is
higher.

06.

06-13

Two homozygous parents with different

phenotypes of the same trait are crossed to

produce some offspring. Which of the following

correctly describes the offspring with respect to

this trait?

A The offspring may have two different
phenotypes.

B. The offspring are similar to both parents.

C. The offspring only show one phenotype.

D The offspring are homozygous.

Directions: Questions 14 and 15 refer to the
pedigree below, which shows the inheritance
of a hereditary disease in a family. Whether a
person has this disease is controlled by a pair of

alleles.
Key:

7 Nomal mste

O Normat temate

© 2] I Mot v the disease
L]

) ‘ 3
@ Femaic withthe disease

! 2

06-14

The allele for this disease is

A dominant because the ratio of offspring with
the disease to normal offspring is 3 to 1.

B.  dominant because individual 5 has the
same phenotype as that of both parents.

C.  recessive because both parents are normal
but some offspring have the disease.

D. recessive because both parents have the
same phenotype.

Past HKCEE Questions Genetics
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06-15
If individual 5 married a man with the disease, ARSI & 'U
what is the probability that their first child
would be a male with the disease? (Hint: There

— — c - cc o

Pty
{r 73 0l
e S

T

are two possible genotypes for the dominant
character.)

o

A Oor'%
B. Oorl
C. Yor¥%
D.

< S o
Yaorl : Y

06-16

Which of the following characteristics is an
example of continuous variation?

blood group

iris colour

shape of the ear lobe

heartbeat rate

cow»

06-54

Peter has inherited the problem of G6PD
deficiency from his parents. The allele for
this character is located on the X
chromosome. Which of the following family
members of Peter is least likely to have this allele?
A.  Peter's father

B.  Peter's mother

C.  father of Peter's mother

D.  grandmother of Peter's mother

07-31

Which of the following statements about

chromosomes are correct?
(1) It is made up of DNA and proteins.
(2) It plays arole in protein synthesis.
(3) It 1s capable of replication.

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

07-51
P, Q and R are triplets. The phenotypes of several
traits found in them are listed below:

1
[ ¥ T e 1 <) ] E :rmi:‘

) ] Male I Q 1 g 1
L X 1 Female 1 [} 1 !m I ‘}

Which of the following conclusions is correct?

S

A. P, Qand R are non-identical triplets.

B.  Pand Q are identical twins but R is not.
C. PandR are identical twins but Q is not.
D.  QandR are identical twins but P is not.

07-58

Which of the following photomicrographs shows
the full set of chromosomes in a body cell of a boy
with abnormalities in his chromosomes?
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Past HKCEE Quesnons @) () Cialdal € (indivdadl 1)
Genetics Rt D dd 1
Suggested Answers /\ l
g D 4 1
Paper I \)<l
*fN‘ \ dd Jﬂ\ 1
(1) (1) the genotype of the parent is (i)  Some Fy were homozygously black / Gaend) Calbiny
Tt/ heterozygous 1 1 BB 1 Terler, narnalialbing ¥211 1
because dwarf plants (it) are and some were heterozygously black / 2 12 1
produced 1 Bb 1
@ Tt ox T (Answers giving 3 genotypes BB, Bb, Z 8. (i)  *testis 1
/N /N lor0 bb - no marks) ST (i) (1) * meiosis
& -\i % T /E } @ T &b % B 1 @0 e ke e (2) the chromosome number of the
2 lor® (6 81 G 12 T 33 48 M M| e mide pelan A
T i e, 4 e o egg is half of that of the parent
Tv i o p
el 4: Lt 1 1 3““" B LE %ﬁ : 1 correct ;:};;)ilce of axes 1 (s:zlihat Rl m !
; correct labels 1 al chromosome
(3)  dwarf plants: 53 | 2 3 Bh bl 1 correct plotting of all data 2 number is restored after
- tall plants: 150 1 St . (5 data correct - 1 mark only) fertilization / in the zygote 1
gu)) du: to envlrg;:genat:} elffect( ; : Slack, L4 (i)  continuous variation 1 ?u)) 2vi4uct / fallopian tube 1
i) test-cross with dwartf plant (tt =Y. characteristics show gradation + v mitosis 1
the individual producing only tall matching lines absent- deduct 1 mark () (1) *umbilical cord 1
plants is homozygous (TT) 1 wrong matching lines - deduct 1 mark g?m S RESREE Sy I (2) carries oxygen / nutrients to th
g g g o e
Bb, 1 ) -
N : ' (@ BB 1 variation shows a normal i foetus L
W ross (1) 1 (v) cross each parent with a brown mouse dxstrlbun_on . . (vi) (1) any discontinuous e Qf
o grey g (iti) (1) height / weight /1.Q. / skin man, e.g. tongue rolling ability,
/ perform a test-cross for each parent 1
(i) (1) A-Rr# 1 . 5 eye colour, blood group, etc. 1
colour / etc. (any 1) 1 o4 > group,
B-RR# i for the parent with BB, all offspring i 5 5 L
- - = h will be black 1 (2) eye colour / tongue-rolling (2) any }cloptgmous_ V}?“atw“ ofman
= 5 ot g
(# No mark if a wrong for the parent with Bb, some offspring ?béht/y /tch(a: KCtTl)-lsms RiCe 1 e :
g - obe / etc. (an
genotype is also mentioned in will be brown ! e 9. (i) thenon-green offspring must be
the answer) i whitsflower 1 @) (1) yellow (18+2); purple (53£2) 1 homozygous recessive (gg) !
2) (2) 13 1 therefore, they must receive one
A x C this trait appears in the offspring but . 2) 2 g e fi h
ot in parents in cross 1T 1 (i) since the purple and yellow grains recessive gene (g) from each parent 1
|4 Re e 1 (IS et st 14 o 0 oceur in a 3:1 ratio 1 since both of the parents should have
d S 3 offspring in.cross I prZ) dice whits both parents must be heterozygous 1 a dommant gene for being green in
s R or L] 1 flowers) purple grain colour is the dominant colour I
\X @ (1) B . character 1 their genotypes must be heterozygous
it Re r 1 (2) FFand Ff 1 therefore the phenotype of(both g}Rg) I
If symbols other than R and r are or o D BEISITIUSE be purple grain colour 1 According to Mender's Law / L
used but symbols defined, deduct 1 0 (iii)  all grains will be yellow 1 fclc:}‘; ing to Mender's Law / Law
mark from scores obtained in (i) N.B. No marks to be awarded for answers using because both parents are ) ?f erlt?;n(;fv N
but symbols not defined, no marks other symbols. homozygous for yeliow grain (a cross te een two ireen parents
- g P 2
to be awarded for (ii). (iif) (1) a pair of genes which controls a colour 1 givesiiseliojgreen Jandinon;green
; ’ " : offspring in a 3:1 ratio
(iif)  cross the fruitfly with a black fly / a certain character / different X X (Working of the 3:1 ratio)
fly with recessive character 1 forms of a gene 1 (0] s All?mo . N Then botgh a_remsl must be
if all the offspring were grey / (2) appearance / expression of a T}:;S ggar?c;tgl'ljlstshi\yng i heterozyno]ixs (Gg)
showed the dominant character, character 1 individual 10 but not in their . g g,
then the fruitfly is homozygous (3) an individual which results from parents (individuals 3 and 4) ) @ P G x &Q
1()Llf iom/e o{l (hed oftf;prings were c;ossing 2 indiviiua]s * i:fg::ga;r:eo;&?i;h;;’;e . G/ Gr'/ 1
acl showe: e recessive (homozygous) which are . N 3
character, then the fruitfly is genetically unlike | from either parent MQ
heterozygous) 1 (iv) 2N 1 ° ;Vh}‘l’ st be hete“’zg'.g.ous F T S
n heterozygous condition, N
If symbols other than B and b are used but only the dominant allele‘is Gmﬂ (‘3;.0 ! l‘iu 5y “1,“,,,)
symbols defined, deduct 1 mark from this expressed OR the recessive i 3
! . allele i3 masked That is, about 2/3 of the green
section, i.e. max. 9 marks but symbols not (any 3) : 3 seedlings have a heterozygous
defmed, no marks to be awarded for answers genotype (Gg) for chlorophyll
using the undefined symbols. production, i.e. 705 x2/3 1 1
=470 1
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(iif)  seeds make use of their food (if) (2) Genetic variation may be caused No mark for defining symbols if not (iv) The foetus may be expelled out of
reserve for germination 1 by: using capital letter for dominant the uterus / miscarriage. 1
e random fertilization allele and small letter for recessive (v) anytwo (1,1) 2
10. (i)  The six-toed allele is dominant 1 e  independent assortment of allele. Blood from A to the foetus has
individuals 1 and 2 are six-toed / of chromosomes in meiosis (1) Individual 7: Aa 1 higher oxygen content
the same phenotype and 1 (iii) The ratio of the number of yellow (2) Individual 13: AA, 1 higher nutrient content
produce offspring who are of two seeds to green seeds among the Aa 1 lower carbon dioxide content
phenotypes 1 offspring is 143:46; (i) (1) Sand6 1
indicating both parents are which is approximately 3:1 (2) 4,5,6and7 1 lower urea content
heterozygous 1 According to the Mendel Law, the (accept other correct answers)
only the dominant allele expresses parent 1s thus heterozygous for the 13. (i)  Spherical fruits 1
itself / recessive allele is masked in seed colour In cross B, some offspring must 15. (1) Advantage: any one 1
heterozygous state 1 OR have received an allele for spherical e The chance of pollination /
OR The. parent plant, which set Fruits and an allele for pear-shaped fertilization is higher
Both individuals | and 2 are germinated from a yellow seed, fruits from their parents / Less wastage of pollen grains
six-toed therefore each of them should contain alleles for yellow seed heterozygous 1 e  Desirable characters of the
must possess at least one six toed It produces some green seeds which All daughter plants have spherical parent are more likely to be
allele must have received alleles for green fruits | transmitted to the offspring
some of their children (individuals seeds from the parent Therefore, the allele for pear-
3 and 6) are five-toed that means at Therefore the parent plant is shaped fruits must be masked by Disadvantage:
least one of the parents must also heterozygous for the seed colour the allele for spherical fruits 1 Less genetic variation (accept other 1
possess at least one five-toed allele (iv) (1) Mutation is a sudden and Communication skill (C) 1 correct answers)
at least one of the parents is inheritable change of genetic (1)  Let F represents the allele for (i1) Remove the anthers from the flower
heterozygous in a heterozygous material (gene / chromosome} spherical fruits before they are mature 1
condition, the dominant allele will (2) anther/ pollen grain / ovary / frepresents the allele for pear- Use a brush to dust pollen grains of
be expressed ovule shaped fruits another pea flower onto the stigma of
therefore the six-toed allele is the (1) Ff I this flower 1
dominant allele 12. (i)  Blood group A is dominant {2) FF 1 Cover the flower with a plastic bag
) eded 7 alithdf % (iii) Pt wity ot A to pre\_/ent further poll@nation 1
Reasons: ? Pl pesndbeped Fk Effective communication (C} 1
3 w xR (mekde A Both individual 3 and 4 have blood Porast % “® Y (1) (1) Any one below: 1
} o) group A therefore each of them must Y Green pod colour is dominant
@ 1 T} ekl 1y posses at least one allele for blood [§3) Gomsle: e It “ to yellow pod colour
_ A gty group A ~ /
. L L':'{hr‘:’;‘) %% One of their children (individual 12) et & i or
. X has blood group O, that means at 3 f“"““f'd'“"h v The allele for green pod colour
#+ the chance of individual being least one of the parents must also Format (F) . 1or0 is dominant to the allele for
sixstoed =Ji72, . possess one allele for blood group O yellow pod colour
N.B. Deduct 2 marks for undefined At least one of the parents is (iv)  Sexual reproduction 1 @ ﬁfm:m:;;’:t e it stas
symbols. heterozygous because the self-cross involves + ¥, O X VU ey
Deduct 1 mark for defined symbols. In a heterozygous condition, only the As fusion of two gametes / ¥\ ¥\
Marks deducted should not exceed dominant allele will be expressed fertilization 1 Gameee () o’ p (&) e "
marks gained in genetic diagram. OR . > '
(i Her Ldea cannﬂc:t work . ! Both individuals 3 and 4 have blood 14. (1)  The cells of A and the cells of the T St e
It is because the gene cannot be group A / are of the same phenotype foetus are formed by mitosis of the 1 > :
removed by this surgical operation / and }?roduce offspring whg are ott)ffwo zygote d 1 (Dot T g ov e Wik o7 e sl J
six-toed character is inheritable 1 phenotypes (i) (1) female 1
) ) indicating that both parents are (2) A sperm carrying an X 16. (1) (1) Title(T) 0.5
11. (i)  Discontinuous variation 1 heterozygous chromosome 1 Correct labelling of axis (L) 1
as the character (seed colour) can + Only the dominant allele expresses fused with an egg, which Correct plotting of the bars (P):
be grouped into a few distinet itself / recessive allele is masked in always contains an X 2 bars correct, 0.5 marks, 3
classes 1 heterozygous state chromosome 1 bars, 1 mark; all 4 bars,
(i) (1) Environmental factors: to form a zygote / offspring 1.5mark L5
e light supply Communication skill (C) with two X chromosomes, 1 No mark if data are not
e carbon dioxide supply thus resulting in a female resented in the form of bar
e water supply (i1) Defined symbols, foetus chart.
*  nutrients supply e.g. A= allele for blood group A (ili) There are 3 chromosomes 21/ an Distribution of students wills
(any 1) 1 a = allele for blood group O extra chromosome is present 1 different blood groups
Past HKCEE Questions Genetics P15/19 Past HKCEE Questions Genetics P16/19

122

Provided by dse.life



(ii)

(iif)

O]

(i)
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0

8
Numberof ¢
students 4
2

0

A B AB
Bloed group
(2) Discontinuous variation
The parents of students I and 2 are
tongue-rollers, so each of them
must carry at least one allele for
tongue rolling
Student 2 is a non-roller, so she
must have received at least one
allele for non-tongue rolling from
either of her parents
Thus at least one of the parents is
heterozygous
In a heterozygous condition, only
the dominant allele is expressed
Thus the allele for tongue rolling is
dominant
They are non-identical twins
because their blood.groups are
different, implying that they are
genetically different

(1) Mutation is a sudden change
in the genetic materials

(2) A mutation may lead to the
synthesis of a new protein /
failure to synthesize a certain
protein
Since proteins may be
enzymes or may have other
functions in the cell
absence/change of the
original protein will result in
a change in the metabolic
activities of cells

Individual 3 / 6 is normal, so she /

he must have received at least one

allele for normal fingers

from either of her/his parents

(individual 1 or 2)

Individuals 1 and 2 have short

fingers, so each of them must carry

at least one allele for short fingers

Thus at least one of individuals

and 2 is heterozygous

In the heterozygous condition, only

the dominant character is shown

Thus short fingers is the dominant

character

Effective communication (C)

Genetics

Pareat
Gamere

Offsgeing

Indvidmls x Feoalc lomomgous fotsamalfnge
] @

ks 3o
Al offspring Mave soomal fingers

(o ¥ s 1 it [ AR, OPCE v o ey Soved]

(O]

(i)

(ii)

(i)

(iif)

e  The offspring in cross 1 have
white flowers,
e  sothey must have received at

least one allele for white flower

from either of the parents.

s Since both parents have purple

flowers, each of them must
carry at least one allele for
purple flower.

o Thus at least one of the parents
is heterozygous.

e  Inthe heterozygous condition,
only the dominant character is
shown. Thus purple flower is
the dominant character.

F represents the allele for purple

flower; f represents the allele for

white flower.

(or other sets of symbols)

The possible genotypes of the

purple-flower parent are FF or Ff and

that of the white-flower parent is ff.
if the genotype of purple-flower
parent is FF, all offspring will
produce purple flowers.

1f the genotype is Ff, purple-flower

offspring and white-flower
offspring will be formed

and they would be in the ratio of 3:1.

Plant A is homozygous for the
gareen-leaf allele.

Plant B is homozygous for the
variegated-leaf allele.

This is because all the offspring of

each plant have the same
phenotype as the parent.

Both plants A and B are
homozygous, but of different
phenotypes.

‘When they are crossed, all their
offspring will be heterozygous.
In heterozygous condition, the

phenotype shown by the offspring is

the dominant phenotype.

Any one set (1 + 1)
L]

Magnesium

e  For the formation of
chlorophyll

or

e  Nitrate

e For the formation of
chlorophyll / protein

P17/19
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20.

21l

22,

(a)
(b
(©
(d)
Q
®

®

(i)

@

Past HKCEE Questions

*Chromosome
*Heterozygote
*Dominant

*Meiotic cell division
*Gamete

*diploid

Any 2 below
®  Four daughter cells are
formed from a single
parent cell
®  The two members of a
pair of homologous
chromosomes are
separated; each goes to a
different daughter cell
®  Each daughter cell
contains the haploid
number of chromosomes
(1)  Type A gamete has both
members the
homologous pair, while
type B gamete has none
of that homologous pair
(2)  *Down/Down's
syndrome (Accept other
correct answers)
(3) (any 1 set below)
® TheX
chromosome
carries some vital
genes
®  that are essential to
the survival of the
zygote and it
subsequent
development
®  These genes are
absent in the Y
chromosome

® TheX
chromosome
carries more genes
than the Y
chromosome

®  Absence of the X
chromosome will
result in the loss of
some genes

®  that may be
essential to the
survival of the

gote and its

subsequent
development

Yes.

To produce offspring with
different phenotypes

there must be two different
combinations of gametes

Genetics

®)

©

Oftsisg

Therefore, either one of the
parents must be heterozygous,
producing two types of gametes
carrying
different alleles
or
The parents are of different
phenotypes, hence, one of the
parents must be homozygous
recessive.
To produce offspring with
different phenotypes
the other parent must be
heterozygous, producing two
types of gametes carrying
different alleles
Individual I possesses straight
little fingers, she must be
homozygous recessive
and pass an ailele for straight
little fingers to indtvidual 4
Individual 4 possesses bent
little fingers, she must have at
least one allele for bent little
fingers
Hence, individual 4 is
heterozygous
Effective Communication
Define symbols
Let B be the allele for bent little
fingers and b be the allele for
straight little fingers

- -y

i
(3 B >

T

Bh
Qo Sl D) g Ul Begu)

okt T st

3~ gy Tk

o alecs, ]

The probability for their child
to have straight little finger is
50%

04-57

=
&
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05-60
06-13
06-14
06-15
06-16
06-54
07-31
07-51
07-58
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Past HKCEE Questions
Growth and Development

Paperl

1. In an experiment to investigate the changes in
seeds before and after germination, two batches
of sunflower seeds of equal weight were used.
One batch, after its dry weight had been
determined, was analysed for its components.
The other batch was allowed to germinate in the
dark. The seedlings formed were then treated
similarly. The results are shown in the table
below:

Weight ()
Components seedlings formed
seeds| after germination
Sugars 3.1 10.5
Cellulose 20 82
Fats 44.2 174
Simple proteins 183 110
Others 114 24,0
Total dry weight 80.0 711

(1) What is meant by the 'dry weight' of the
seeds? (1 mark}
(11) Account for the difference in total dry
weights between the seeds and the seedlings
formed after germination. (2 marks)
(iti) According to the results, which component
is the most abundant food reserve in the
seeds? (1 mark)
(iv) Explain the increase in cellulose content in
the seedlings as compared with that of the
seeds. (2 marks)
(v) The seedlings looked yellow after
germination. Suggest one reason for this.
(1 mark)
(v1) Besides the dry weight method, suggest
another way to measure the growth of
seedlings. (1 mark)
(HKCEE 1987)

. An experiment was carried out to investigate
the effect of removing cotyledons on the growth
of bean seedlings. 500 bean seeds were soaked
in water for 24 hours. They were then divided
into 5 batches (A to E) and allowed to
germinate. 4 batches of these germinating
seedlings had their cotyledons removed at
different stages of the germination, At the end
of 8 weeks, all the plants were collected, dried
in an oven and weighed to obtain the dry weight.
The results are shown in the table below:

Average dry
Batch Treatment weight (per plant)
after 8 weeks
A |Cotyledons not removed 43g
B |Cotyledons removed on 07g
the 4th day of germination
C | Cotyledons removed on l18¢g |
the 7th day of germination
D |Cotyledons removed on 40g
the 10th day of germination
E |Cotyledons removed on i3g
| the 13th day of germination|

(i) Give ONE reason why soaking the seeds in
water is necessary for germmation.
(1 mark)
(ii)
(1) What is meant by 'dry weight'?
(1 mark)
(2) Why is dry weight preferred to fresh
weight in the interpretation of the
results of this experiment?
(Note: Fresh weight refers to the
weight of the plants freshly collected.)
(2 marks)
(iii) Why was a large sample size of seeds
(100 per batch) used in this experiment?
(1 mark)
(iv} Describe the effect on. the growth of bean
seedlings of the removal of the cotyledons
(1) on the 4th day of germination.
{2) on the 13th day of germination.
(2 marks}
(v) From your knowledge of the functions of
cotyledons, explain the effect of each of
the above cases mentioned in (iv).
(3 marks)
(HKCEE 1991)

In a study of the growth of mung bean
seedlings, two samples of mung bean
seeds were grown under the same
conditions except that one sample was
kept in daylight while the other in
darkness. The same number of seedlings
was collected from each group every 6
days. The average dry mass of the
seedlings of each group was determined
and the results are shown below:

Time of growth (day) Average dry mass of seedlings (g)
In daylight Tn darkness
¢ 01) 0.30
L 0.65 065
12 0.57 0.52
i 079 0.41

126

(i) Explain the change in the average dry
- mass of the seedlings in both daylight
and dark conditions from day 0 to day
12, (3 marks)
(ii) From day 12 to day 18, how do

Growth and Development P1/5
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the seedlings grown in daylight
differ from those grown in the
dark in terms of the change in the
average dry mass? Account for
this difference. (4 marks)

(1) Suggest why the dry mass of seedlings
was measured instead of the fresh mass
in this study. (1 mark)
(HKCEE 2006)
Past HKCEE Questions Growth and Development P2/5
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Past HKCEE Questions
Growth and Development
Paper 11

91-48
Which of the following can be deduced from the
human growth curves shown below?

T SR
i i
. boys.
I vu‘.m_
: ol
Welght HH
Bg) 40
2

1 oo 171
Ags (yoer)

A. Between the ages of 1 and 10, boys and girls
have the same height.

B. Between the age of 11 and 14, girls are heavier
than boys.

C. At the age of 13, boys and girls have the same
growth rate.

D. Between the ages of 16 and 19, males are taller
than females.

00-44

A student soaked some mung beans in water for
two days and then put them on moist cotton wool
in a petri dish. Which of the following graphs
indicates the change in dry mass of the seedlings?

C. (2) and (3) only
D. (1), (2) and (3)

01.
Directions: Questions 45 and 46 refer to the
photograph below, which shows a 7-day-old bean

seedling:
P
Q
soif level — jo
S R
01-45

The food that supported the growth of the seedling
up to this stage mainly came from

A. the photosynthesis of P.

B. the photosynthesis of Q.

C. the food stored in R.

D. the absorption of nutrients from the soil by S.

01-46
Which of the following graphs correctly shows the
changes in the fresh mass of the seedling in the
past 7 days?
A, B.

Fresh Freeh
mass \- sunss

A B.
Dry Dry
- \/ , \
7 14 7 "
& Time (day) 3, Time (day)
Dy Dry /\
mass mass
7 ] 7
Time (day) Time (day)
01-40

Which of the following may affect the body mass
of newborn babies?

Tinve (day) | Time(day) |
c D,
mass masE
O i (dayy 7 O Tamefdy) 7
02-56

The diagram below shows the longitudinal section
of a young root:

1—

(1) genetic make-up of the father 2
(2) smoking habit of the mother
(3) diet of the mother N

A. (1) and (2) only A

B. (1) and (3) only

Past HKCEE Questions Growth and Development P3/5
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Xylem and phloem are found in region
Al

B.
C.
D.

EEENS

02-60
The diagram below shows abroad bean seed

Which of the following graphs correctly shows the
changes in the fresh mass of parts X and Y during
germination?

A B.
Fresh Fresh
mass mass
of X of Y
Time (day) 20
o D.
N
Time (day) 20 Time (day) 20

03-60

Which of the following is a relatively reliable
parameter for measuring the growth of a person?
A. body height

B. waistline

C. hair length

D. intelligence quotient (1Q)

Past HKCEE Questions

Growth and Development
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Past HKCEE

uestions

Growth and Development
Suggested Answers

Paper I
(1) weight with water 1 (ii)  The average dry mass of the
(1) During germination, some stored seedlings grown in daylight
food is used in respiration / 1 increases from day 12 to day 18,
oxidation 1 while that of seedlings grown in
(iii) Fat 1 darkness continues to decrease 1
(iv) number of cells increases 1 because under daylight, the
cellulose is used in the formation of seedlings have developed green
the cell wall 1 leaves |
(v)  lack of chlorophyll due to absence for photosynthesis !
of light 1 The rate of food production is faster
(vi) to measure the length / size / fresh than the rate of food consumption 1
weight of seedlings 1 resulting a net gain in dry mass
Effective Communication (C) 1
()  toactivate the enzymes in seeds / to (iii)  The dry mass shows the actual
help rupturing the seed coat / to biomass / organic matter of the
soften the seed coat / other suitable seedlings / The water content of the
ATSWers 1 seedlings varies and hence the fresh
(i) (1) weight with all water mass cannot indicate the actual
removed 1 biomass 1
(2)  dry weight gives a more
accurate measurement of the
amount of organic matter
present / measurement on
fresh weight shows greater
variation 1
water content is affected by
different environmental
conditions 1
(1)  to minimize error due to individual
variation / death / unsuccessful Paper IT
germination 1
(iv) (1) retarding / slowing growth 1 91-48 B
(2) no effect on growth 1 00-44 A
(v) (1) cotyledons provide food 01-40 D
reserve for germination 1 01-45 C
therefore early removal of 01-46 C
cotyledons resulted in less 02-56 A
growth 02-60 C
(2) foodreserve in cotyledons 03-60 A
would have been used up !
seedlings would have
developed leaves for
photosynthesis 1
therefore removal of
cotyledons had no effect on
arowth
(i}  The average dry mass of both
samples decreases from day 0 to
day 12 1
because the stored food in seed 1
is used in respiration / is broken
down to carbon dioxide and water 1
Past HKCEE Questions Growth and Development P5/5
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Past HKCEE Questions
Growth Response of Plant
Paper 1

. Some oat seeds were germinated and grown in
the dark. Three days later, 50 straight

The results of experiment I are shown in the table
below:

(1) Explain the result observed on the decapitated
coleoptile on a hormonal basis. (3 marks)

(i1) Explain why a different response was shown
by the decapitated root. (2 marks)

(iii) In another experiment, a coleoptile tip
together with agar blocks P and Q was placed
on a rotating clinostat, as shown in diagram C

@
(1) Name the growth response of the
seedling as observed on day 2.
(2) Explain this growth response on a
hormonal basis. (5 marks}
)

(1) Explain the growth response of the

fsele;z;l:n\,é:zﬁosen fng Teated agfshovniin C 'ol“uo;‘ (P;:;lxi" "‘“?““ f“‘"" aftesbw d"" below, for several hours. The agar blocks were seedling as observed on day 5 in terms
radiflelipy . Jisoleoplilefips then placed on top of a decapitated coleoptile of the relative effects of the different
T 1 vk} 22 as in the previous experiment. stimuli acting on it.
10 {ET} < oo st moon X waresces 10° 135 122 What response would_you expect to observe (2) Explain the significance of this growth
v mm (Bl S oo temesaiuie » 25 == after 12 hours? Explain your answer. resporise. (4 marks)
YN, 10 gLt & (4 marks) (HKCEE 1989)
D comeme b, N 107 106 139
! '.' v X 10° 104 15.1
YR iV = 101 157 PlagrmC 5. The diagram below shows a germinating seed
[=2E—— o 101 146 ager black P clinostat placed horizontally inside a glass box
v N n ¢ b N 10 101 B3 containing moist soil. The radicle of the seed
P, Llid 101 L1 was marked with ink lines at 2 mm intervals.
clasigom 0 o ! o (i) Using graph paper, draw two curves on the The whole set-up was put in darkness.
S » 2 kS 2 same graph to show the data given in the

atter 48 hours immn)

(i) What is the purpose of
(1) removing the tips of the coleoptiles?

- 1(2) l;smg 10 coleoptllesfln egchdd;sh. radicle? 4. An experiment was carried out to investigate
@ : WVS: conce;l trationfol abanldimast (2) the greatest stimulative effect on the factors affecting root growth. A petri dish was .
ST OECHIY coleoptile? held' vertically (diagram A), so that its upper garminatiog _@Imw s
seed T I

(iil) What conclusions can be drawn from the
above results?
(iv) State one difference between the cells of

table.

(11) Which concentration of auxin solution
would exert
(1) the greatest inhibitory effect on the

(iti) Compare the effect of auxin on the radicle
and that on the coleoptile at each of the
following concentrations:

agar block @
(HKCEE 1988)

half contained plain agar. A mungo bean
seedling was then placed in the agar as shown.
Observations were made at day 2 and day 5.

glass box

soil

goeuc;:leoptiles in dishes;AnaNd|Clafterias (1) 107 ppm The results are shown in diagrams B and C. The
p . . 2) 10° ppm plain agar provided a moist medium for the
(v) Why should region X be used instead of G 4 i s R
/ = iv) With reference to experiment II, state and growth of the seedling, and the experiment was Wi s P il
region Y? explain the direction of bending, if any, carried out in the dark. (ivhat isthelpurpiose of imatkingjthelradicle

(HKCEE 1983)

for seedlings A and B after they have been

of the seed with lines at equal intervals?
(2 marks)

2. The diagram below shows two experiments to growing for two days. (HKCEE 1986 Experimental set-up l;“”“ of (i) .
study the effect of auxins on the growth of oat ) o observation (1) Draw a diagram to show the changes
seedlings. In experiment 1, the tips of radicles o . ; i in the appearance of the radicle after a
and colZoptiles measuring 10 mm were = ?ifoll_owmg expdelxjm en;was pbe rfor;ned i, fhe few days. (2 marks)
removed and immersed in auxin solutions of a; usﬁlgtpat see mlgs. 4 Eum erton d (2) Explain the importance of such
different concentrations are left there for two ;0 €OplLie LS Were place onz(lm i Y an d Day 0 changes to the plant. (3 marks)
days. lxeg tol egchdt}p wereAt\\ZJf?gar b ocls},lX ) thY’ 3‘3\‘:“3 (iit) If this experiment were to be carried out
In experiment II, two of these decapitated ais glwnlin 1agr;m f ;rt severz; o?;s) g experiment) inside a space shuttle flying in space, what
seedlings, A and B, were then grown inside a acar DICesShwere rapserTeg o cc:i . }11 ¢ an would be the appearance of the radicle
dark box illuminated by a unilateral light source. el WhOS]; tips had ble e remO\{je as s (gvn after a few days?
An agar block, previously immersed in an auxin ;rlzz:}:agram F Thejresultsiwerejobservediafter Give areason for your answer.
solution of 10" ppm concentration, was placed ours. (2 marks)
on top of seedling A. — S— (HKCEE 1990)
(The parts are not drawn to the same scale.) (sideinwt (sidawiawi
oA coleoptle tip (10 mm) N Day2
~ decipinied yeedting &5 &
", \ TT after 12 howry
awin saiuen X mes
: A g R———,
A
S = el B ek Xy . Day 5
e by aarcnex ! TT
el - (id ramoved to raveal ater 12 howrs
== the set-up ingide) ————
expanment | expoemant Il oo
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6. In a growth response experiment, a bean
seedling was inserted into a transparent plastic
vial. The whole set-up (A) was held
horizontally and placed in a well-illuminated
area. It took 4 hours for the seedling to curve
upwards as shown below:

pastic
air vis  cork
seadhing

water
4 hours

later
Setup A

Another similar set-up (B) was placed inside a
lightproof box. It took 2 hours for the seedling
to curve upwards. The seedling, however, is
longer and more slender than that grown in
light,

lignt-praal box

2 hours

Iater

AN

Setup B
(1) Explain the curvature of the seedling
observed in set-up B on a hormonal basis.
(4 marks)
(if) Suggest a reason why it took a longer time
for the seedling in set-up A to curve
upwards. (2 marks)
(iii) What other evidence can be obtained from
the experimental results to support your
answer in (ii)? (1 mark)
(1v) Draw a diagram to show how set-up B
could be modified to demonstrate the
relative effects of gravity and light on the
growth response of the seedling.
(2 marks)
(HKCEE 1992)
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Past HKCEE Questions
Growth Response of Plant
Paper I1

90-46

Which of the following treatments shown below
results in the oat coleoptile bending towards the
LEFT side?

A ﬂ = lght trom the RIGHT side only

metal fol
B. = Tight from Uy RIGHT side only
c. L metal foll inserted Inta the RIGHT side

coleoptile In DARKNESS

n. T~ suxin paste applied onto the RIGHT side

coleopille in DARKNESS

91.

Directions: Questions 40 and 41 refer to the
diagram below which shows the experimental
set-ups used to study the growth responses of plant

91-41

The result of set-up I demonstrates
A. etiolation.

B. geotropism.

C. positive phototropism.

D. negative phototropism.

92-60

The root tip of a young seedling was marked with
Indian ink at equal intervals of 2 mm from the tip
a shown below:

annc 10

Fojzone §

> Yzome 1

After two days, the length of each zone was
measured, and a graph was plotted. Which of the
following graphs best represents the growth

seedlings: pattern of the root tip?
Hghpeont bas ~ s
. s 3
soedling ~3 () BT i
eadborrd ~ T @ T _@ i
beaker o -]+ BE Tz
ulm(.—':l.-{:( L‘_J '.! 3 ‘@ ) I 3 T
sedution ae sumbe
wwpl gl aetop c. b
91-40
After a few days, the appearance of the plant
seedling in the three set-ups would be
) [ 5 e
93-30
Four coleoptiles, treated a shown below, are
placed in the dark
LT RIGHT
0 @ ® ® "‘""'\ s m\
Set-up I Set-up I Set-up I1T
A (1) (2) “
B. 2 “4) (5)
C. “) (1) 3
D. (5) (3) (1) " ® I @
Which coleoptiles will bend towards the right
hand side?
Past HKCEE Questions Growth Response of Plants P4/9
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A.(1)and (3)
B. (1) and (4)
C.(2)and (3)
D. (2) and (4)

Directions: Questions 31 and 32 refer to the
diagram below which shows an experimentat
set-up-up to study the effect of light on the growth
of oat coleoptiles:

matl foil mesal foit i‘”“*‘“

T light ourss

srvall Bole

eoleoptile (1) coleoptile (@) scleeptile B)  cotecptite (4)

94-31

Which coleoptiles will band towards the light
source?

A. Coleoptiles (1) and (2) only

B. Coleoptiles (3) and (4) only

C. Coleoptiles (1), (2) and (4) only

D. Coleoptiles (2), (3) and (4) only

94-32

If the hole of the black box is covered up, which

of the following is correct with regard to the

growth of the coleoptiles?

A. Coleoptile (1) will grow faster.

B. Coleoptile (4) will stop growing.

C. Coleoptiles (2) and (3) will show bending.

D. Coleoptiles (1) and (4) will grow vertically
upward.

o5t

Directions: Questions 40 and 41 refer to the graph
below which shows the effect of auxin
concentration on the growth of roots and shoots:

Percentage
stimulation 1001,
of growh

Perceniage
inhibition 50
of growth

I BREis: £ A i o
104 107 19 107 100 100 1 10 10 100
Concentration of suxins (rpe)

95-40
What is the effect of auxins at a concentration of
10 ppm on the growth of roots and shoots?

95-41

Predict the growth of the shoot when two pieces of
agar with different concentrations of auxins are
placed on its lip as shown below:

oatal foil
sgar with g with
160 ppm suxing 10 ppm wixing
LEFT shoot with  RIGHT

tip romaved

. It will grow towards the left.
1t will grow towards the right.
It will grow straight upwards.

. It will not grow at atl.

UOowR

97-36

In a set-up, the tip of a coleoptile was removed
and the coleoptile was treated as shown in the
diagram below:

agar block mica sheet
with auxins

decapitated

coleoptile

Which of the following set-ups will give a similar
result as the one above?

iatact
coleoptile

[
[
light ::
98,
Directions:

Questions 38 and 39 refer to the diagram below
which shows two clinostats set up by a student.
Both clinostats were rotating throughout the
investigation.

Vbt proof bor —]
fumale e
spar light source

MOis cotton woot ———Ii—

vousing clinostst —}

Growth of roots Growth of shoots - =
A. stimulated stimulated =t e
B. stimulated inhibited
(e inhibited stimulated
D. mhibited inhibited
Past HKCEE Questions Growth Response of Plants P.5/9
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98-38
What would be the change in the plumule after a
period of growth?

Set-up I Set-up 2
Al no bending no bending
B. no bending bend to one side
G bend to the right no bending
D. bend to the right bend to one side
98-39

In order to study the phototropic response of the
plumule, which of the following set-ups should be
used for comparison with sef-up 17

A 5
main ||
cofton wool
| rousing | sexionacy
clinoatst climomxt
c D.
gt source
| sationary . rouing
clinosiat clisowac

03.

Directions: Questions 50 and 51 refer to the graph
below, which shows the effect of auxin
concentration on the growth of roots and shoots

200

Percentage

of growth

Percentage ‘ 2 T

inkibition 50 4+ -+ —TTX

of growth : : } oy
100 =

£
104 107 [0 107 107 10 o 100 1o
Concentration of suxins (ppm)

03-50

Which auxin concentration will stimulate growth
of both the roots and shoots?

A.10%10 107 ppm

B. 107 to 10" ppm

C. 10" to " ppm

D. 10 to 10? ppm

03-51
A bean seedling, with its root tip removed,
was pinned in a moist and dark chamber. A
paste of cream containing 10" ppm auxins
was smeared on one side of the root as shown
in the diagram below:

‘moist and dark | | cream with

oot tip removed

After two days, the root was found to bend

upwards. Which of the following is responsible

for this change?

A Cells in the region of elongation grew faster.

B. The root showed negative geotropic
response.

C. The effects of hydrotropism and
phototropism were cancelled.

D. The upper side of the root received a higher
auxin concentration than the lower side.

05-39
Which of the following oat coleoptiles will bend
toward the left hand side during growth?

light-proof box

mica

agarblock | unilateral
withauxins | light = P
mea
plate
decapitated :
coleoptite paiact
coleaptile
[} @

A, (1)only

B. (2)only

C. (1)and (3) only
D. (2)and (3) only
05-58

The diagram below shows an experiment used to
study the growth of oat coleoptile:

tin

light ——im light e fight —am foil
intact tin
coleoptic foil

What is the hypothesis being tested in this

experiment?

A, The coleoptile is positively phototropic.

B.  The tip of the coleoptile is sensitive to light.

C.  Auxins are produced by the tip of the
coleoptile.

D.  Growth occurs mainly in the region of
elongation.

06-46

If a mung bean seed is germinated and grown
on an agar plate with high concentration of
auxins, which of the following may be observed?
A.  The shoot and root grow at the same rate.

B.  Both the growth of shoot and root are

promoted.
Past HKCEE Questions Growth Response of Plants P6/9
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C.  The growth of shoot is promoted while that
of root 1s inthibited.

D.  The growth of shoot is inhibited while that
of root is promoted.

06-47

The following diagram shows an experiment to
investigate the growth response of decapitated
coleoptiles:

agar with auxins
coleoptile

m @ ®
Which of the following correctly states the
growth direction of the three decapitated
coleoptiles?

£ gt

light-proof
bax

(1 2) 3)
A left right right
B.  right lefl left
(o8 left right left
D. right left right

07

Directions: Questions 59 and 60 refer to the
diagram below, which shows a set-up designed by
a student for investigating the growth response of
coleoptiles:

adurniaium folf covering part
of the colsoptile

% % «— unilawrad light
X h

07-59
After a few days, the aluminium foil was removed.
Which of the following diagrams shows the most
probable results of the investigation?

B.

R
(Lo

07-60
‘Which of the following set-ups would probably
serve a similar aim as the student’s investigation?

~ 5
oy
.‘-_‘1 i.—r :__I H -l
0 ) ’ Q
& o] vl
L
pap—
e
1
fromig
y ) » Q
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Growth Response of Plant
Suggested Answers

(1)  getrid of cells producing
auxin
so that the conc. of auxin
solution in the dish would not
be affected.

(2) to obtain a more reliable /
accurate result

10 ppm (NOT D)

(iii)  growth increases as conc. of auxin

increases / auxin stimulates growth
up to a maximum effect at 10 ppm
/ optimum concentration

any further increase concentration
higher than 10 ppm would diminish
arowth

(iv)

Cells in A (0 ppm) C (1.0 ppm)

Elongation Shorter Longer

)

Past HKCEE Questions

X elongates more / is the region of
elongation / is region of most
active growth

giving a more obvious results

(or vice versa)

using correct axes as shown
plotting 8 correct points for t
curve

plotting 8 correct pints for the
other curve

joining points together on each
curve

labelling one or both curves

Leagihs of caiespia 1na reamis

10° 60 sav e? 17 w1 W oel e
Coacratntinn of 1 wiutise (ppa)
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@)

(iii)

(iv)

O]

(i)

(iif)

(O]

(1) 1710"10%*/ 10 /ppm |
(any concentration within this
range)
(2) 1ppm
(1) resulting in equal elongation in
coleoptile and radicle (as auxin
concentration increases beyond
10" ppm, coleoptile elongates
more while radicle elongates
less) 1
(2) resulting in different elongations
in coleoptile and radicle / less
inhibitory on coleoptile /
coleoptile elongates more

(inhibitory effect on both) 1
A - bends towards the light source 1
auxin on agar block diffused
down the coleoptile 1

auxin was redistributed or inhibited
by light / more auxin on the shaded

side ]
resulting in greater elongation on the

shaded side 1
B - no bending 1
no auxin supply 1

in the coleoptile tip of diagram A,
auxins moved downwards as a result

of gravity 1
more auxins diffused into Y than into
X 1

more growth occurred on the side of

the decapitated coleoptile below Y

[OR vice versa] 1
greater concentration of auxins in

the root may retard growth hence, less |
growth occurred under Y

[OR vice versa]

the decapitated coleoptile would grow 1
vertically / with no bending 1
[accept diagrams conveying the same
meaning]

the effect of gravity on auxin

distribution was cancelled out by

the rotation of the clmostat 1
resulting in equal distribution of

auxins in P and Q 1

(1) * geotropism / geotropic
response 1
(2) the force of gravity 1
results in a higher concentration
of auxin / hormone on the lower
side of the root 1

P8/9
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since a high concentration of auxin (iii} The shorter seedling in A
/ hormone retards growth of the (iv) apply a unilateral light source from 2
root 1 the bottom as shown below: or
upper part of the root grows faster / 0
lower side of the root grows slower 1
(i) (1) the root bends upwards /
towards the source of water
instead of downwards 1
(2) root grows towards sources
of water to ensure enough stand
supply of water for growth 1
(1)  to compare growth at different light
regions of the radicle i
eg to find out which region of the M.2. Ho llght, mo mack
radicle grows faster 1
() (1
3
2
t
growth in length mainly takes
place in the region of
elongation (starting from
region 2 or region 3) 1
radicle bends downwards 1
(2) enable the roots to grow
deeper into the soil for better Paper I1
anchorage 1
to ensure the root to absorb 90-46 D
enough water (dissolved 91-40 C
mineral salts) / to reach a new 91-41 A
source of water (dissolved 92-60 A
mineral salts) 1 93-30 C
(iii)  the radicle grows in length but 94-3] B
does not bend 1 9432 D
(N.B. diagram acceptable) 95-40 A
because no gravity acting on it 1 9541 A
(i)  Due to the effect of gravity 1 zggg E
there is a higher concentration of 0830 B
auxin accumulated on the lower 03-50 B
side of the horizontally placed
seedling 1 03'51 D
auxin has a growth stimulatory 05-39 S
effect 1 05-58 B
therefore the lower side grows 06-46 C
faster than the upper side 1 06-47 Deleted
and the seedling curves upwards 1 07-59 C
(ii}  Auxin moves away from light / 07-60 A
light destroys or inactivates auxins 1
resulting in an overall lower auxin
concentration in seedling A 1
therefore it grows more slowly
because of the less stimulatory
effect
Past HKCEE Questions Growth Response of Plants PS/9
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Past HKCEE Questions

Hormonal Co-ordination
Paper 1

1. In an experiment, a normal person A and a
person B with a defective pancreas were starved
for 12 hours, and were then allowed to drink an
equal volume of the same glucose solution. The
blood glucose concentration of each person was
measured immediately and then at half-hour
intervals. The results are shown in the graph
below:

blood ghucose concentration
Img por 100 em? of biood)

letata of

glucasa soiuticn tee (hours] =

(1) Explain why the blood glucose concentration of
person Arose during the first hour, (1 mark)
(11) For person A, state TWO processes that took
place in his liver to lower the blood glucose
concentration after the first hour. (2 marks)
(iii) When the blood glucose concentration of a
person exceeds 180 mg per 100 cm3 of blood,
glucose appears in the urine. State the period
in which glucose might appear in the urine of
person B. (1 mark)
(1v) Describe a test used to detect the presence of
glucose in a sample of urine. (2 marks)
(v) What function does the pancreas of person B
fail to carry out that results in his high blood
glucose concentration? (1 mark)
(HKCEE 1988)

2. Two patterns of response shown by the human
body towards stimuli of different nature are

outlined below:
Patten A

-sﬂrnulus =2 -receptor -
£.8. stepping

on a sharp

nail

- () (]

e.g. withdrawal
of foot

central
nervous

system

Patiern B

 in biood
. glucose level

Past HKCEE Questions
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(1) Referring to the specific cell types involved,
describe the sequence of events that leads
to the withdrawal of the foot. (4 marks)
(i1) Referring to the specific organs and
hormone involved, describe the sequence of
events that leads to a decrease in blood
glucose level. (4 marks)
(111) With reference to the mechanisms involved,
explain why the response in pattern A
occurs much faster than that in pattern B.
(2 marks)
(1v) Regulation of the blood glucose level is an
example of the feedback mechanism in the
body. State another example. What is the
mmportance of the feedback mechanism to
the body? (2 marks)
(HKCEE 1993)

w

. The following graphs show the changes in the
levels of glucose and insulin in the blood of a
man over a 5-hour period. At different times
during this period, the man took a meal of rice
and carried out exercise.

B ooreortinod)

Blood insuln level
{unh por cm of blood)

(i) Explain why the blood glucose level
increased after the meal. (2 marks)
(i)

(1)Which organ in the body provided the
additional glucose to the blood
between hour 4 and hour 4.5? What
process in this organ caused this rise
in the blood glucose level?

(2 marks)

(2) Explain the significance of such a rise
in the blood glucose level?

(2 marks)
(iii) Explain the changes in the blood nsulin
level from hour 0.5 to hour 3. (5 marks)
(HKCEE 19%4)
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4. Diabetes mellitus is a disease found in humans
and other mammals. The main symptom of this
disease is the presence of glucose in the urine.
In the early twentieth century, the cause of
diabetes mellitus was still unknown. In order to
study this disease, a scientist performed the
following experiments on dogs:

abject Treatment Result
. Sympioms of
1 Healthy dogs | Removing the pancreas dmm; d
- Disbetic dogs | Injecting. extacts of | SYpPems ol
from expeviment | | panTeas. dissppeared
a) Injecting _ extracts
of pancreas which | Symptoms of
bad been treated | dibetes remained
3 Diabetic dogs with protesse
From experiment | |(v) Injecting ~ extracts
of pancreas whick |  Symptoms of
been treated |diabetes disappeared
with lipase

(1) Comparing the results of experiments 1 and
2, what conclusion can be drawn?

(2 marks)
(ii) What 1s the aim of performing experiment
37 (2 marks)

(iii) Based on the results of experiments 2 and
3 (a), explain whether the diabetic dogs
would show symptoms of the disease if
they were treated with the extracts of
pancreas by feeding instead of by
injection. (3 marks)

(iv) Based on your biological knowledge,
explain why the urine of a diabetic person
usually contains glucose. (5 marks)

(HKCEE 20600)

5. In a study, a healthy person and a person with
diabetes mellitus fasted for 12 hours. They then
stayed at rest in the same room and drank equal
volumes of glucose solutions of the same
concentration. Their blood glucose levels were
measured immediately afterwards and at
30-minute intervals for three hours. The results
are shown in the graph below:

Blood glucose level

(g per 100 cm’ blood)

(i) What is the increase in the blood glucose
level after 1 hour in
(1) the healthy person,
(2) the diabetic person ? (2 marks)

Past HKCEE Questions
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(it) Explain why the healthy person had a
smaller increase in blood glucose level in
the first hour when compared with the
diabetic person. (4 marks)

(ii1) During the study, a larger volume of urine
was produced by the diabetic person than
the healthy person. Suggest an explanation
for this. (4 marks)

(HKCEE 2002)

n a medical test, George drank a glass of
glucose solution. The graph below shows
the subsequent changes in his blood glucose
level:

| oo e oo

[ Before
Exeeise

i

]
R

_

0 Time {minuia}

{orbieacy enit)

(acbinary wni

Bilood ghissgon love!  Glucose consumption

(i}  Explain the change in glucose consumption
0 during exercise. (3 marks)
. (11} During exercise the blood glucose level
Py | remains relatively steady. Explain this
wper Lk for phenomenon by referring to the change in
= ‘:v’::ubkiﬁ:; the blood glucagon level. (3 marks)
jee: (iii) Draw a line on the graph below to show the
1o change in the blood lactic acid level during
and after vigorous exercise. (2 marks)
Before Daring | Afier
| exercise
iniake of
A
Based on the graph, state the period in % z
which the urine of George would contain 2 g.
glucose. Explain why glucose in the 3_
blood would appear in the urine during g :
this period. (4 marks) ST
0

The doctor diagnosed that George had
diabetes mellitus and advised him to get
insulin injections for treatment. Which
organ of George was likely to be
defective?
(1 mark)

The insulin used for treating diabetes
mellitus can be obtained from pigs and
cattle, or produced by genetically modified
bacteria. State two advantages of using
insulin produced by the bacteria over that

obtained from mammals. (2 marks)
(1) Besides insulin, name another
hormone that is responsible for the

regulation of blood glucose level. (1 mark)

(2) State one effect of this hormone on the

activity of liver cells. (1 mark)
(HKCEE 2005)

The graphs below show the changes in the
glucose consumption and the blood glucagon
level in a person before, during and after
exercise:

P2/6

(HKCEE 2007)
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Past HKCEE Questions

Hormonal Co-ordination
Paper 11

90-47

A healthy person drank 100 cm® of a 80% glucose
solution at time t. Which of the following graphs
shows the probable changes in his blood glucose
concentration?

¥
n

13, ’ ,-—-
o —

Concamicetion of ghacom

In Ve (g 100 em ™)

92-42

Injection of insulin into the vein of a mammal
lowers its blood glucose level. This is because
A. glucose is excreted in the urine.

B. glucose is broken down by insulin.

C. glucose is changed to glycogen in the liver.
D. glucose is absorbed from the small intestine.

92-43

‘Which of the following statements about insulin is
frue?

A. Ttis an enzyme.

B. It is carried by blood.

C. It is secreted by the liver.

D. It exerts its action in the pancreas.

94-30

Which of the following statements about insulin is

Incorrect?

A. Tt is a protein.

B. It is secreted by an endocrine gland.

C. It is carried by blood to all parts of the body.

D. It catalyses the conversion of glucose to
glycogen.

95-37

Which of the following statements about insulin is

correct?

A. Tt catalyses the conversion of glucose into
glycogen in the liver.

B. A lack of insulin will result in a high blood
sugar level.

C. Blocking the pancreatic duct will stop the
release of insulin from the pancreas.

D. When the blood sugar level is high, the brain

stimulates the pancreas to produce more insulin.

Past HKCEE Questions

05-50
A hormone differs from an enzyme in that

A.  itisnot made up of protein.

B. itisproduced by a gland.

C. it is carried by blood to the target organ.

D. it catalyses a wide range of metabolic
reactions.

05-59

Which of the following processes is controlled by

hormones?

A, combination of antibodies with antigens

B.  emulsification of fat in the small intestine

C.  development of mammary glands at
puberty

D. breakdown of excess amino acids in the
liver

06-51
In humans, which of the following 1s / are under
the influence of hormones?

(1) production of sperms

(2) shivering

(3) uptake of glucose into body cells

A. (1) only

B. (1) and (2) only
C. (1) and (3) only
D. (2) and (3) only
06-52

Which of the following statements about
hormones is correct?
A, The effect of glucagon is localized.

The target sites of sex hormones are specific.

B.

C. All hormones are made of polypeptides.

D Insulin is released from the pancreas
through the pancreatic duct.

Hormonal Co-ordination P4/6

Past HKCEE Questions

Hormonal Co-ordination
Suggested Answers

Paper1

(i)  Glucose in the small intestine was
absorbed into blood

(i) e  glucose is converted to
glycogen
e glucose is converted to fat/
protein
e glucose is oxidized
(any 2)
(1i} From 1/, hour to 3'/, hours (or 2,
hour)

(iv)  Add Benedict's solution to the test
sample and heat
appearance of a red ppt. indicates
presence of glucose
(Accept the use of clinistix paper,
and refer to the chart for colour
change)

(v)  the pancreas fails to produce
sufficient insulin

(1) Reception of stimulus (skin pierced
by the sharp nail) by pain receptors
/ nerve endings
in the skin
Generation of a nerve impulse
which is transmitted to the muscles
of the leg via the following
pathway:

Receptor . sensory neurone =
association neurone = motor
neurone = muscle cells of the
leg

Contraction of the muscles cells
resulting in the withdrawal of the
leg

05
0.5
05

05
05
0.5
05

05

If flowchart is use, deduct 1 mark

nerve impulse
¢.g. pain receptor in gkin ——————3»
sensory neurone — association neurone —» motor
neurone — muscle cells of leg — contraction of
muscle cells

(i)  Anincrease in blood glucose level
stimulates the pancreas to
release more insulin into the blood
stream
insulin stimulates liver cells
to convert more blood glucose into
liver glycogen / to increase
carbohydrate oxidation resulting in
a reduction of blood glucose level
(If flowchart is used, deduct 1
mark)

Past HKCEE Questions
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(iii)

()

®

(i)

(iii)

(i)

(i)

It is because nervous impulses are
transmitted along nerve fibres at a
very high speed

while it takes time for hormones to
be transported to target cells via
the blood circulation

Temperature regulation /
osmoregulation

to maintain a constant internal
environment for the normal
functioning of the life processes

The starch in the rice is first

digested into glucose

and absorbed into the blood of the

small intestine

(1) Liver
Glycogen is broken down into
glucose which is then released
into the blood.

(2) This provides more glucose for
the respiration of muscle
to refease more energy for
muscle contraction during
exercise

From hour 0.5 to 1.5, the increase in

blood glucose level

stimulates the pancreas to secrete

more insulin

The increased insulin lowers the

blood glucose level

From hour 1.5 to 3, a decrease in the

blood glucose causes the

pancreas to secrete less insulin

Diabetes is caused by the absence of
certain substance(s)

which can be found in the pancreas
To determine whether the substance mn
the pancreas extract effective in
treating diabetes is a protein

or afat

Symptoms of diabetes would remain
This is because protease in the
alimentary canal

will digest the active substance which
1§ protein in nature

P5/6

BN pPovided by ds&tite




=" = B e

In the diabetic person, the pancreas
cannot produce enough insulin
Thus the liver cannot convert
excess glucose in the blood into
glycogen

His blood glucose concentration
remains high

leading to a high level of glucose in
the glomerular filtrate

The kidney tubules cannot reabsorb
all the glucose from the filtrate

= reE. <

Any 2

Less side effects / More effective in
action / Insulin produced from
genetically modified bacteria is
cheaper and in greater supply )
(accept other reasonable answers)

(1) *glucagon

(2) Glucagon will stimulate the
conversion of glycogen in liver
cells to glucose

thus glucose is excreted in the urine

Effective communication (C) 1 7. (i)  Glucose consumption increases
during exercise 1
! 3 g
50M (;) gg mg per }88 oy E{O"g } because glucose is used in respiration
B § )th > ‘Eﬁ per °$ oy il / respiration rate is faster 1
(i) In the healthy person, the initial rise to provide more energy for muscle
in blood glucose level stimulates contraction 1
the secretion of insulin by the : (i) More glucagon is released during
pancreas exercise 1

while there is no / less insulin

secretion in the diabetic person 1
Insulin stimulates the conversion of
glucose into glycogen in the liver

Which stimulates the conversion of
glycogen to glucose in liver 1
to restore the blood glucose level /
compensate for the increase in

/ uptake of glucose by body cells 1 glucose consumption 1
150 ﬂ;e m;lrez;ls;l;]blood glu_cose Effective Communication 1C
S::ng: ¢ healthy persorn 15 ; (iii) ;Frends: . . 1
Effective communication (C) I R Ty .
(i)  Since the 36th minute, the blood

glucose level of the diabetic person
is higher than the upper limit for
complete reabsorption of glucose |
so glucose is present in the filtrate /
urine in the collecting duct 1
The water potential of the filtrate /
urine is lowered by the glucose Paper IT
present 1
thus the reabsorption of water is 90-47 D
reduced 1 09.42 C
and a larger volume of urine would 0243 B
be produced 9430 D

6. () 0.5t04hour | gg:gg g
Blood glucose is filtered into the 05-50 c
kidney tubule i 06.51 c
In this period, the glucose level in =
the glomerular filtrate is higher than 06-52 B
the wupper limit for complete
reabsorption of glucose 1
so some glucose will be left in the
glomerular filtrate / cannot be
reabsorbed and excreted in the
urine 1

(1)  pancreas 1
Past HKCEE Questions Hormonal Co-ordination P6/6
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Past HKCEE Questions
Man & Microorganisms

Paper 1
1. Using sterile techniques, bacteria were grown in (i) What does this observation on plate A

a culture medium in two Petri dishes A and B. A show?

disc of filter paper soaked with sterilized water (i1) Compare and explain the effects of

was placed in dish A. Another disc soaked with antibiotics X and Y on this bacterium.

a solution of substance X was placed in dish B. (iii) Give one possible explanation for the

The dishes were incubated at 37°C for one day. observation on plate D.

The results are shown in the diagrams below: (iv) When plate E was re-incubated at 40°C
for 24 hours, it then became cloudy. Give

— a reason for the observations before and

after this treatment.

:;..h m’:ﬁ (v) From this experiment; suggest two
different methods for preserving food, and
indicate the plate from which the principle
of each method is derived.

(v1) If plate F was incubated without a lid, a
cloudy surface was observed. Give a
. T BIoeT Soaked WitlTa possible reason for such a result.
gt!;:fm:do:f:t‘:r :::Iu::' of’::kb:une- X (HK.CEE 1986)
Petri dish A Petri dish B
(1) What 1s substance X? Explain why a clear 3. The diagram below shows a corner of a
zone was found in dish B. supermarket. The foods shown are preserved by
(i) Why was the temperature of the incubator different methods:
set at 37°C?
(ii1) What 1s the purpose of preparing dish A? >
(iv) How many bacterial cells would be / /
formed at the 78 generation from a single Rirnaanaren;
bacterial cell which reproduces by binary e | o 502 OFF
fission? e
(v) Briefly explain how each of the following s
methods helps to preserve food: KE XA o
(1) keeping meat in a refrigerator TS Frux
(2) adding sulphur dioxide to fruit juices 8 O
(3) immersing fruits in syrup
(4) keeping food in vacuum-sealed cans.
{HKCEE 1982}
2. A certain bacterium was inoculated (introduced)
on sterilized agar plates. It was then covered (i) State TWO methods of preservation used
with a lid and treated in different ways or for these foods and name the foods
incubated at different temperatures. The results preserved by each method. (4 marks)
observed after 24 hours are shown in the table (i) Briefly explain the biological principle
below: involved in each of the methods
mentioned in (i). (2 marks)
v = (111) Give TWO reasons why improperly
plate Treatment Tenpetane) _, Obeervition preserved foods are not suitable for human
A |inoculated L°C__ | entire surface doudy consumption, (2 marks)
inoculated. 2 paper disc Clat 20 sround the (HKCEE 1990)
B | (oaked withantibiobicX)|  4°C | paper disc, remaining
placed on the surface surface cloudy
inoculated, a paper disc
C |(osked with antibiotic Y) |  %*C | entire surtace doudy
placed on the surface
I
E |inoculated 0C | entire surface clear
F | miot inoculated €C | entive surface dear
Past HKCEE Questions Man and Microorganisms P1/5
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4. The flowchart below outlines the process of (2) Explain why shellfish contain such a
sashimi (J]5) preparation: high level of this harmful substance.
(3 marks)
s (1v) The following is taken from a pamphlet
eafood P -
on the guidelines for lunch box suppliers
to Hong Kong schools
Stepit Storedati=18'G “Advice for Sehool Lunch Box Supplicrs
1. Cook food thoreughly.
Step 2 Defrosted at 4°C 2. Keep hot foods at 63°C or higher and cold nmu a4'C ot below.
3. Never leave lunch bores at room hours.
Y Explain why points 1 and 3 are cruual in
Step3 Cutjmoitlices ensuring that food in the lunch boxes is
safe to eat. (2 marks)
Step 4 Display the slices (sashimi) on plates for sale
(1) What 1s the biological principle of storing
the seafood at -18°C before it is used for
making sashimi? (1 mark)
(ii) In order to reduce the risk of food
poisoning, suggest a precaution that needs
to be taken in
(1) step 3, (1 mark)
(2) step 4. (1 mark)
(iii)
(1) Give two reasons to explain why
seafood can be preserved by canning.
(4 marks)
(2) Compared with freezing, suggest one
advantage and one disadvantage of
canning as a method of preserving
seafood. (2 marks)
(HKCEE 2001)
5. The following table shows the number of
outbreaks of food poisoning due to different
causative agents in Hong Kong in 2000:
Period Cautive agent
Bacteria | Agricultural chermicals | Biotoxins
Tanuary - March 30 2 11
April - June 97 7 11
July - September 189 10 17
October - December 93 37 6
Total 459 56 45
(1) Which period had the greatest number of
food poisoning outbreaks due to bacteria?
Suggest why the number of outbreaks
was the greatest in this period.
(3 marks)
(ii) In some cases of bacterial food poisoning,
the patient discharges a large amount of
watery faeces. Explain why this condition
may be fatal. {1 mark)
(iti) Another kind of food poisoning is caused
by the consumption of shellfish (e.g.
oysters, clams) which contain a high level
of a harmful substance. This substance is
actually produced in very small quantities
by certain marine microscopic algae.
(1) With reference to the table above, into
which type of causative agent would
you classify this harmful substance?
(1 mark)
Past HKCEE Questions Man and Microorganisms P2/5
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Past HKCEE Questions
Man & Microorganisms
Paper I1

A. The fungus digests the bacteria as food.
B. The fungus competes with the bacteria for the

02-11 nutrients.

Honey is not easily spoiled even without C. The fungus needs more space to grow than the
refrigeration because of its bacteria.

A low pH. D. The fungus produces a substance that inhibits the

B. low water potential.
C. low oxygen content.
D. low nutrient content.

growth of the bacteria.

02-28

Which of the following statements about

antibiotics is correct?

A. They are protein in nature.

B. They act against pathogens.

C. They are produced by white blood cells.

D. One kind of antibiotics can kill a specific type
of microorganisms only.

03-43

Which of the following foods will turn bad first
when stored at room temperature?

A. salted fish

B. instant noodles

C. pasteurised milk

D. vegetables in vinegar

04-40

‘Which of the following food preservation
methods has the least effect on the flavour of the
food?

A heating

B. salting

C. dehydration

D. refrigeration

04-51
The photograph below shows a bacterial culture

growing on nutrient agar. The culture is
contaminated by a fungus.

fungus

bicterial cotony

Soucst Torwey G, Fusk, BR. & Coe, O, Mirobiciogy — dn
Introduction 4° ed., Recwood City: The BenjaminCommings
Publishing Company. Inc.. 1993.

Which of the following correctly explains the
absence of bacterial colonies around the fungus?

Past HKCEE Questions Man and Microorganisms P3/5
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Past HKCEE Questions
Man & Microorganisms
Suggested Answers

Paper 1
(iy X s an antibiotic / name of any
antibiotic (penicillin)
clear zone is due to absence of
bacteria
which are killed by X
(if)  optimum / favourable / suitable
temperature for growth
(iii)  To serve as a control
(iv) 64
(v) (1) low temperature slows down
microbial activities /
multiplication
(2) SO, kills bacteria present in
juice / SO, is a preservative
(3)  syrup has low osmotic
potential to dehydrate cells of
micro-organisms
(4)  micro-organisms cannot
survive in absence of O3 in
sealed cans
(i)  There is bacterial growth /
multiplication
(i)
Inhibition of explanation
bacterial growth
only X is effective / | X is more

Y is not effective /
X is more effective

specific for this
bacterium / this

than Y bacterium is
more susceptible
to X / this
bacterium is
killed by X
(1)  vinegar can kill this bacterium
(iv)  at 0°C bacteria not active
(v)  plate D: pickling of food / putting
food in vinegar
plate E: refrigeration / keeping food
at a low temperature
plate B: adding antibiotics
(any 1 pair)
(vi) contamination
(i) ¢  Dehydration: milk powder,

Past HKCEE Questions

dried mushroom, apaghetti,
baked bean

e  Refrigeration: ice cream,
cheese, butter, fresh milk

-+

Man and Microorganisms
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(iii)

®
(i)

(iit)

e  Canning: baked bean, milking
powder

s Adding preservative: baked
bean, cheese, butter, ice cream,
milk powder

(any 2 pairs)

(N.B. 2 examples of food required for

each method)

e Dehydration: without water,
miCroorganisms cannot grow

e Refrigeration: low temperature
inactivates the microorganisms /
lower enzyme activity in
microorganisms

e Canning: bacteria are killed by
heating / sealing the can in
vacuum prevents entry of
microorganism OR depletes the
can of oxygen for further growth

of bacteria

e adding preservative: prevent
arowth

e of microorganism

(any 2 pairs)

change in quality of food (smell, taste,
texture, appearance, etc.)

danger of food poisoning / harmful to
the body

To inhibit the growth of
microorganisms
(1) Wear gloves when handling the
seafood / use a clean knife to cut
the seafood
(2) Display the sashimi at low
temperature / cover the sashimi
during display /sashimi must
be sold within a short time
(accept other correct answers)
(1) Any two sets below: (1+1, 1+1)I
e nthe canning process,
seafood is subject to high
temperature treatment,
e which kills the
microorganisms present

s There is no oxygen in the
cans and this will inhibit
the growth of
microorganisms

e The cans are sealed

e 5o that further
contamination of the food
is prevented

P4/5
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(ii)

(iif)

(iv)

Paper 11

— T

(2) Advantage:
seafood 1n cans is more
conveniently handled /
transported / can be stored for
a long time
Disadvantage:
canning may cause seafood to
lose its original flavour / taste
/ texture

July — September
because the temperatures in these
months were the highest
so the growth / activities of bacteria
was the fastest
(accept other reasonable answers)
Because the patient suffers from
excessive loss of minerals / water /
dehydration
(1) Biotoxins
(2)  The harmful substance in
microscopic algae is passed
to shellfish through feeding
As a shellfish feeds on many
algae
and the substance can neither
be excreted nor broken down
by shellfish
the substance would be
accumulated to a high level in
the shellfish
Effective communication (C)
Cooking the food thoroughly is to
kill all the microorganisms in the
food
The shorter the time for the food to
be left at room temperature, the less
the microorganisms can grow in the
food

02-11

02-28

03-43

04-40

glo|0|w|w

04-51
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Past HKCEE Questions

Man’s Effect on His Environment
Paper [

1. The diagram below shows the major steps for
treating the waste from a pig farm before
discharging it into the river.

Purnping in air

Treatment
Flushing tank
outths
pig waste
with vt Oischerging
into river

Drying

(i)  State one advantage of flushing the pig waste
more frequently.

(ii) State one general method by which the solid
can be separated from the liquid.

(iii) Suggest one use for the dried solid waste.

(iv) State the purpose of pumping air into the
treatment tank.

(v) State the main biological process taking
place in the treatment tank.

(vi) State two effects caused by the direct
discharge of untreated pig waste into the
river.

(HKCEE 1986)

2. The bar chart below shows the amounts of
some atmospheric pollutants of a city in one
year:

(v) How may sulphur dioxide produced by
power stations cause pollution in a nearby
pond? (2 marks)

(vi) Suggest ONE other pollutant (not shown
in the bar chart) that may be produced by
a power station. (1 mark)

(HKCEE 1991)

3. The table below shows the mean monthly

concentrations of some commeon air pollutants
collected from September to December, 1988
in 2 different districts, A and B, in Hong

Kong:
Air . Concentrations (ug m-3)
pollutants Sept. | Oct. | Nov. | Dec.
*Respirable A 78 | 84 | 90 | 108
pa;ticles B 8160|7284
Sulphur A 3204 o6 Lo 1
dioxide B 64 | 40 | 80 | 56
Nitrogen il 1 4 = =
dioxide . B 0 0| 0 0

* Respirable suspended particles refer to particles
which may be breathed into the human
respiratory tract.

o Xor. B2 Pice (i) Of these 2 districts, one is Tsimshatsui and
i o the other is Kwai Chung. Which district is
i Kwai Chung? Explain your answer.
H e (2 marks)
B [ S (ii) Sug_gest two possible long-term solgtlons
3 doxide which the government should consider to
e [ S*eon reduce the air poliution problem in district
a2 monoxide A. (2 marks)
E (iii) Suggest an explanation for the changes in
the concentrations of respirable suspended
particles in both districts from September to
g ey, Sl [ oo December, 1988. (2 marks)
(iv) Describe how the body can prevent the
(i) What 1s the total mass of pollutants from entry of respirable suspended particles.
power stations in a year? (1 mark) (5 marks)
(i) Which pollutant is produced in the greatest (HKCEE 1992)
amount in industry? (1 mark)
(itl) Suggest the most effective way to reduce
air pollution in this city. Explain your
answer. (2 marks)
(iv) State ONE harmful effect of each of the
following pollutants to human health:
(1) particles
(2) carbon monoxide (2 marks)
Past HKCEE Questions Man'’s Effect on his Environment Pl/9
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. The following table shows the quantities of the
major types of solid and semi-solid wastes
disposed of in Hong Kong in 1988 and their
disposal methods:

Quantity
Waste type (tonnes | Disposal method
per day)
Domestic waste 4600 |incineration (burnt to
ashes); landfill
Animal waste 2000 | composting (left to
decay); landfill;
discharged into local
water courses after
treatment
Fuel ash (%) 2600 | deposit in lagoons
(@), brick
manufacturing
Construction 6500 |landfill
waste
Asbestos (5im) 280 |landfill
waste
()]

(1) Which of the methods listed in the
table disposed of the greatest quantity
of wastes?

(2) From an ecological point of view,
suggest a disadvantage of this method.

(2 marks)
(if) Describe the biological process involved in
the 'composting' of animal waste.
(2 marks)
(iii) When untreated animal waste is
discharged into local water courses, many
aquatic organisms would die. Explain why
this is so. (4 marks)
(iv) State one major source of fuel ash and
suggest a possible health hazard of this
waste to man. (2 marks)
(HKCEE 1993)

5. The picture on the next page shows an
underground pit for collecting animal and plant
waste on some Asian farms. The temperature of
the waste in the pit is usually quite high,
sometimes reaching 60°C or above. A gas
mixture is constantly released from the waste.
Farmers use this gas as a fuel for cooking and
for heating on cold days.

gas released from the waste

animat and plant waste

Past HKCEE Questions

water flow

direction of

(1) Explain why the waste is usually at such a
high temperature.

(11) Suggest a possible use of the substance
collected from the pit by farmers B and C.

(3 marks)

(1 mark)

(iii) "This method of waste treatment is a means
of conservation.” Give two reasons to
support this statement. (2 marks)

(iv) Suggest two reasons to explain why this
practice is not suitable for Hong Kong.

(2 marks)
(HKCEE 1994)

6. The diagram below shows a river and the
location of a pig farm:

pig farm

\/M
W

Samples of water were collected from four
sites A, B, C and D along the river. They
were analyzed and the results are shown in
the bar charts below:

0o

Dissolved

oaxygen
concentration)

Hnﬂﬂ

concentrationf

®
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st C site D

(1) Which site has the highest bacterial

(1 mark)

(2) Explain why this site has such a high
population of bacteria. (2 marks)
(ii) Explain the difference in the concentration
of dissolved oxygen at site A and site B.

(2 marks)

(iii) What change has occurred in ammonia
which causes its concentration to decrease
from site B to site D? (1 mark)

(iv) Based on your answer in (iii), suggest a

Pl 29/i9)
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possible change in the size of the algal
population from site B to site D. Explain
YOUT answer. (3 marks)
(v) If the pig farm is to remain at the present
location, suggest a way to reduce the
water pollution caused by its presence.
(1 mark)
(HKCEE 1995)

7. To monitor the quality of seawater in Hong
Kong, water samples were taken for analysis
from four different sites A, B, C and D as
shown in the map below:

B wuine park

The quantities of suspended solids and
bacteria in each water sample are as follows:

. Suspended solids Bacteria
(mg L) (pumber per 100 mlL)

A 33 105

B 60 1986

c 5.5 23140

D 2.5 15

(1) Explain how the concentration of
suspended solids may affect the
population of producers in seawater.

(3 marks)

(2) Hence, predict which site has the

largest population of producers.
(1 mark)
(i1) In Hong Kong, domestic sewage is the
main source of organic pollutants in
seawater.

(1) Explain how the bacterial population
in seawater may be affected by the
amount of organic pollutants present,

(3 marks)

(2) Deduce which site would contain the

greatest amount of organic pollutants.
(1 mark)

(3) Suggest one reason for the presence of
a large amount of organic pollutants at
this site. (1 mark)

(it1) Certain regions of Hong Kong waters
have been designated as marine parks.

Past HKCEE Questions
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What is the significance of this for
conservation? (1 mark)
(HKCEE 2000)

8. The diagram below shows a town and its
surrounding areas:

water supply
to the town

(1) Domestic sewage produced in the town is
first treated in the sewage treatment plant.
The effluent (treated sewage) is then used
to irrigate the fields.

(1) During sewage treatment, air is
bubbled into the sewage continuously.
Explain the importance of this step.

(3 marks)

(2) Suggest two reasons why the practice
of using the effluent to irrigate the
fields is environmentally friendly.

(2 marks)

(i1) If the same crop is grown in the fields year,
after year, the annual production of the
fields will decrease. Suggest two reasons
for this. (2 marks)

(1i1) Uncontrolled deforestation occurs in the
mountain areas. Explain one way in which
this activity may affect the water supply to
the town. (3 marks)

(HKCEE 2001)

9. Every year, people in Hong Kong
consume a lot of big marine fish such as
humphead wrasse(## /& ). This fish takes
about five years to reach maturity.
Because of the strong market demand,
young fish are often caught together with
the mature ones, and as a result, the
population of this fish has decreased
greatly in the past ten years.

(a) Overfishing humphead wrasse is against
the principle of sustainable development.
Why? (1 mark)

(b) Suggest two ecological consequences of
the overfishing of humphead wrasse.

(2 marks)

(c) Some people propose that the catching
of young humphead wrasse should be
prohibited. Explain why this may help
maintain the population of this fish,

(3 marks)
(HKCEE 2005)

P3/9
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10. Read the passage below and answer the
questions that follow:

According to some research, scientists expect the problem of global warming to worsen in
coming years. ‘They believe that by the end of this century, the average atmospheric
temperature will be increased by 1.4°C 1o S3°C. The main cadses of this pheromenon are

believed to be ion of fossi! fuels and Besides global warming,
deforestation in arcas near a tiver may lead o serious flooding and otiwr ecological
consequenses.
a} Explain how over-consumption of fossil
fuels and deforestation together
contribute to global warming. (5 marks)
(b)  Explain briefly how deforestation may
cause serious flooding. (3 marks)
{(c) Why are fossil fuels considered to be a
Past HKCEE Questions Man’s Effect on his Environment

(d)

—

non-renewable energy source? (1 mark)
In order to tackle the problem of global
warming and to reduce the consumption
of fossil fuels, some people suggest
using renewable energy sources
instead of fossil fuels. Suggest one of
these renewable energy sources and
discuss whether it can be used as the
main energy supply in Hong Kong.
(2 marks)
(HKCEE 2006)

P4/9
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Paper Il

99-53
If untreated sewage is discharged into a river,
which of the following changes would occur in the
water a short distance downstream from the site of
discharge?

Bacterial populaiion  Algal populadon  Dissolved oxygen level

A inceeases ncreases increases
B increases decreases decreases
. docreascs decruases incrouses
D. decroases incroascs decreases

99-55

If the same kind of crop is grown in a field for

many years,

A. soil erosion will be prevented.

B. the population of insect pests will increase.

C. the mineral content of the soil will remain
constant.

D. the level of atmospheric carbon dioxide will
decrease.

00.

Directions: Questions 47 and 48 refer to the graph
below, which shows the monthly variations of
nitrogen dioxide and respirable suspended
particulates (RSP) in the atmosphere in Central
and Western District of Hong Kong during the
year 1997,

Key: —— RSP
----- nitrogen dioxide

Coscentration (g =™}

Jan Feb Mur Apr My Jun Jul Aug Sp Oct Nev Dec

Month

00-47

‘Which of the following statements conceming the

graph maybe incorrect?

A. The level of RSP in January is twice of that in
March.

B. The fluctuations in the levels of nitrogen
dioxide and RSP follow a similar pattern.

C. The levels of nitrogen dioxide and RSP in
summer are lower than those in winter.

D. The amounts of nitrogen dioxide and RSP
released into the atmosphere are greatest in
January.

00-48

Exhaust gas from cars 1s the main source of
nitrogen dioxide. Which of the following is not a
probable cause of the high level of nitrogen
dioxide recorded n December and January?

A. The relative humidity of air is lower.

Past HKCEE Questions

B. There are more cars on the road.
C. The air temperature is lower.
D. There is less rainfall.

00-55

If fertilizers in farmlands are drained into the sea,

they may

A. poison the fish in the sea.

B. promote the growth of algae.

C. reduce the oxygen content of the seawater.

D. stimulate an increase in the bacterial
population.

01-51

In many industrial countries, a lot of trees have
been killed as a result of air pollution. Which air
pollutant is the major cause of death of these
trees?

A. ozone

B. carbon dioxide

C. sulphur dioxide

D. carbon monoxide

01-58

‘Which of the following is not considered as a type
of pollution?

A. dumping rubbish into the harbour

B. releasing exhaust gas from motor cars

C. setting the TV to a high volume at midmight

D. clearing woadland for building housing estates

01-59

In recent years, fishermen are banned from fishing
in the South China Sea in June and July. The
purpose of this measure is to

A. allow fish to grow and reproduce.

B. prevent the occurrence of red tide.

C. reduce the level of pollution of seawater.

D. avoid catching fish with a high level of toxins.

02-37

Organic fertilizers are more environmentally
friendly than inorganic fertilizers because organic
fertilizers

A. contain more minerals.

B. are readily absorbed by crops.

C. can increase the yield of crops faster.

D. are not easily leached away from the soil.

02-40.

Red tide can be harmful to marine organisms
because the algae in the red tide

(1) may produce toxic substances.

(2) compete with marine animals for food.

(3) use up a lot of the oxygen in water at night.
A. (1) and (2) only

B. (1) and (3) only

Man’s Effect on his Environment P5/9

C. (2) and (3) only
D. (1), (2) and (3)

03-46

Which of the following is nor @ harmful
effect of large-scale agricultural activities on
the environment?

A increase in soil temperature

B. increase in pest population

C. loss of natural habitats

D. soil erosion

04-25

Which of the following farming practices

would lead to a rapid growth of algae n

nearby ponds?

A. spraying the crops with insecticides frequently

B. growing a large number of crops within a small
area

C. adding a large amount of organic matters to the
farmland

D. applying a large amount of inorganic fertilizers
to the farmland

04-37

Aerobic bacteria are important in the

process of sewage treatment because they

help to

A. break down the organic substances in the
sewage.

B. release energy from the sewage in a usable
form.

C. remove the excess mineral salts in the
sewage.

D. break down the detergent in the sewage.

05-8

Timber is considered as a kind of renewable
resource because

A. it can be reused.

B. it canberecycled.

C.  there is an abundant supply of timber.
D. there is a continuous supply of timber,

05-14
Based on the idea that global warming is caused
by a steady increase in carbon dioxide
concentration in the atmosphere, which of the
following may contribute to global warming?
(1) burning of coal and petroleum
(2) destruction of tropical rain forest
(3) depletion of ozone in the atmosphere
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

Past HKCEE Questions

05-41

Insecticides are found in the body of penguins
living in the South Pole, which isseparated from
farming areas by oceans. How do insecticides in the
farming areas get into the body of penguins?

A. The penguins feed on fish that contain

msecticides.

B.  The penguins breathe in air polluted by
insecticides.

C.  The penguins drink seawater contaminated by
insecticides.

D. The penguins absorb insecticides in the
seawater through the body surface.

07-24

Which of the following does not contribute to
global warming?

A, soil erosion

B. deforestation

C.  buming fossil fuel

D. release of exhaust fumes from vehicles

07-40
The following shows a label of a chemical
fertilizer.

Nota:
1. Donok overtood the plant with this fantiizer.
2 Shake befors you use.
» Use svecy 7 1o 10 days,

What may happen if we overfeed the plant with
the fertilizer?

A, Water s drawn out of the roots and there will
not be enough water for the plant.

B.  Theroots grow so fast that they will use up
the oxygen in soil air.

C.  The roots absorb too much salt and retain too
much water.

D. The leaves become so large that they will
overlap with one another.

Man’s Effect on his Environment P6/9
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Man’s Effect on His Environment
Suggested Answers

Paper 1

®

(i)

avoid accumulation of waste /
prevent growth of bacteria / keep
the farm cleaner

sedimentation / filtration

(ii1)  as fertilizer

()
)
o

Q)
(ii)
(iif)

(iv)

$2)

(v1)

O]

supply oxygen for the bacterial

action / for oxidation

decomposition of organic matter /

respiration of bacteria

e increase in organic matter /
suspended solids / bacteria
content

e  decrease in oxygen content

e increase in turbidity / decrease
in light penetration

e increase in foul smell

e OR any other reasonable
effects

(Any 2) [NOT simply pollution]

2.8 x 10" kg (no unit, no mark)
particles

to reduce the number of motor
vehicles,

because they produce the greatest
total amount of pollutants /carbon
monoxide / hydrocarbons per year
OR other suitable answers
Particles: irritation of the
respiratory tract / reduce the
efficiency of gaseous exchange
carbon monoxide: decreases
oxygen carry capacity of blood

it dissolves in raindrops / water
increases the acidity of water and
affects lives there

hot water / radioactive wastes /
carbon dioxide / other suitable
answer

District A

because Kwai Chung is an
industrial area

The factories there produce a lot of
sulphur dioxide / nitrogen dioxide /
respirable suspended particles in the
exhaust during  the burning of
fossil fuels

Past HKCEE Questions
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(i)

(iif)

(iv)

(i)

(iii)

Man's Effect on his Environment

o toreallocate the industrial area
to other remote sites

e stricter legislation / measures on
exhaust from factories

e use of precipitators / taller
chimneys, etc.

(other reasonable answers) (any 2)

The concentrations of respirable

suspended particles increases

due to accumulation of these particles

in air

OR

September is still a rainy month in

Hong Kong

and the washout effect of the rainfall

on the air might reduce the

concentration of suspended particles

OR

Other suitable answers with

explanation

e nasal hairs

e helpto strain large dust particles

e the mucous lining of the trachea
/nasal cavity

e traps tiny dust particles in the
mucus

®  which is moved upwards by cilia

s info the pharynx and coughed
out or swallowed

(any 5)

(1) landfill

(2) Destruction of habitats / creates
pollution / formation of toxic
substance

saprophytic bacteria / fungi /

decomposers

decompose organic matter into

minerals / plant nutrients

e animal waste is rich in organic
matter

e which promotes the growth of
bacteria in water

»  aerobic respiration of bacteria
consumes much of the dissolved
oxygen

e causing suffocation of aquatic
organisms / aquatic organisms
die due to lack of oxygen

e  toxic substances produced kill
the organisms

(any 4)

R7/9

(v}

®

(i)
(iii)

)

®

(i)

(iii)

(iv})

™)
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power station / burning of coal
blocking breathing tract causing
respiratory ailments / radioactivity
in fuel ash can induce cancer

The high temperature is due to the
breakdown / decay of organic
wastes

by respiration / activities of

microorganisms

which release heat

as fertilizer for plant growth

e itcauses less pollution to the
environment.

e it reduces the consumption of
fossil fuels / chemical

fertilizers.

e the wastes can be recycled

into useful matters, e.g.
fertilizer, fuel (any 2)

e land in Hong Kong is too
expensive / not enough for
building such pit.

o itissmelly in a crowded area.

e  there are problems of
collection and transport of
wastes.

e  energy production by this
practice cannot meet the great
demand in Hong Kong.

e and other acceptable
suggestions

(any 2)

(1) siteB

(2) Pig farm discharges animal
waste

A large number of bacteria /

decomposers at site B consumesa

lot of oxygen

Thus the dissolved oxygen content

is lower at site B than at site A

Ammora is converted to nitrate

Algal population increases

due to an increasing level of nitrate

which is a nutrient for the growth of

algae

e To treat the waste before
discharging

»  Toreuse the waste as fertilizer

*  Toset up laws to controf the
discharge of waste

(any 1)

r-\
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8.

0]
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0

(2)
M

2
3)

—

High concentration of suspended
solids reduces the light intensity

in water 1
Thus the rate of photosynthesis

of the producers decreases 1
and this leads to a drop in the

population of the producers 1
Effective communication (C) 1
Site D 1

The greater the amount of

organic pollutants in water, the
higher the bacterial population |
because the organic pollutants
provide food 1
for the growth / multiplication of

bacteria 1
Site C 1
any one 1
e Slow water current in the
harbour
e  There is sewage outfall at
this site

e  Large human population

(iit) To protect endangered species i
(accept other correct answers)

3.

M

@

Bubbling air mto the sewage
facilitates the aerobic respiration
of microorganisms in the sewage 1
This stimulates the growth /
metabolic activities of the
microorganisms 1
thus promoting the
decomposition of organic
substances in the sewage 1
Effective communication (C) 1
any two below:(1,1)
e It cansave the valuable
water resource / recycle the
water resource
e It can prevent the
contamination of the river
with excessive amount of
minerals
e It canrecycle the nutrients
/ reduce the demand of
inorganic fertilizers /
makes use of the effluent
as a source of nutrient
supply for the crop growth
e Itcanprevent algal
blooming in the river due
to the discharge of the
effluent

(11} Pest population may increase /

Diseases may spread rapidly among

the crop 1
Certain minerals in the soil may

become exhausted rapidly 1

P.8/9
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(a)

®

(2)

(b)
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Any one set below: (1,1,1)

e Soil erosion may occur in the
mountains

e  This leads to the deposition of
silt in the reservoir / a
reduction in the water storage
capacity of the reservoir

e thus reducing the water supply
to the town

or

e Soil erosion may occur in the
mountains

e Water in the reservoir may
carry a lot of suspended
particles / soil minerals

e The water quality may
become poor

or

e Surface run-off of water
ncreases

e Less water 1s gathered in the
Teservoir

e  thus reducing the water supply
to the town

Our offspring / future generations
may be deprived of the chance of
enjoying the fish in meais

Because it leads to extinction of the
species / decrease in biodiversity
and an increase in the population of
its prey

It allows the young fish to reach
sexual maturity

so that they can carry out
reproduction

As a result, the production of
offspring can compensate for the
loss of the fish

(effective communication)

Over-consumption of fossil fuels

will generate a large amount of

carbon dioxide

Deforestation leads to a decrease in

the overall photosynthetic activity

and hence a reduction in the

removal of carbon dioxide from the

atmosphere

As a result, the carbon dioxide

concentration in the atmosphere

increases

This will trap more heat radiated

from the Earth's surface / increase

the greenhouse effect

resulting in global warming

Effective Communication (C)

(any 1 set below)

@  Soil eroston increases as a
result of deforestation

®  because rain falls onto the soil

Man’s Effect on his Environment

directly without the covering
of canopy / there is no root
systems to hold soil together
The riverbed of the lower
course of the river rises due to
sedimentation / rainwater
tends to run off on the soil
surface leading to a sudden
rise in the volume of water.

Soil erosion occurs as a result
of deforestation

The riverbed in the lower
course of the river rises due to
increased sedimentation

Due to deforestation,
rainwater tends to run off on
the soil surface resulting in a
sudden rise in the volume of
water

Thus the river is more likely to
flood

(c)  Because the rate of regeneration of
the fossil fuels is too stow to have a
sustainable supply for human
consumption

(d) solar energy / wind / tidal waves /
hydroelectric power
It is not feasible because the
production of energy from this
source is not cost-effective in large
scale power generation / there is not
enough land available for
large-scale electricity generation by
wind / solar energy / the tidal waves
or rivers in HK are too small for
power generation
(accept altemative answers /
approaches)

Paper 11
99-53 | B
99-55 | B
0047 | D
00-48 | DELETED
00-55 | B
01-51 | C
01-58 | D
01-59 | A
02-37 | D
02-40 | B
03-46 | A
04-25 | D
04-37 | A
05-8 D
05-14 | A
05-41 | A
07-24 | A
07-40 | A
B.9)/9
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Past HKCEE Questions
Nervous Co-ordination

Paper1

1. The photograph below shows a sectional view
of a human brain:

(1) Identify regions A, B and C and state ONE
function for each. (6 marks)
(i1) Region A is highly folded. What is the
significance of this feature? (2 marks)
(1ii) State TWO functions of the fluid in D.
(2 marks)
(HKCEE 1988)

hand of
stwodent Y

hand of
stwdent X

In an experiment to study the sensitivity of
different parts of the skin to touch, student X
used a felt pen to mark out an area on a certain
part of the skin of student Y as shown in the
diagram above. While student Y was
blindfolded, student X used a pin to touch
gently every mark on the test region. Student Y
would say 'yes' if he felt the touch. The
percentage of positive responses (that is, when
student Y could feel the touch) was recorded.
The experiment was then repeated on different
regions of the skin and the results are
summarized as below:

(1) Which of the tested regions was most
sensitive to touch? (1 mark)
(i1) Why was student Y unable to feel the touch

of the pin on some occasions during the

experiment? (1 mark)
(ii1) Describe the nervous pathway that enables
student Y to feel the touch and to speak out.
(4 marks)
(1v) At one pomt during the experiment, student

X carelessly applied a strong force on the pin

and student Y withdrew his hand

immediately.

(1) Name this type of response. (1 mark)

(2) This type of response usually occurs very
rapidly. What is the significance of this
characteristic? (1 mark)

(3) State ANOTHER characteristic of this
type of response. (1 mark)

(HKCEE 1990)

3. The diagram below shows the cross section of a
human spinal cord and the nervous supply to
the arm:

effector

f8CERIO"  iecle

hot abject

(i) If the hand touches a hot object accidentally,
the hand will withdraw from it
immediately.

(1) What happens to the effector muscle in
this response? (1 mark)
(2) The action of this effector muscle results
in movement at a joint.
(I) Name this joint. (1 mark)
(II) What is the characteristic of the
movement at this joint? (1 mark)

(i) Three men (X, Y and Z) were injured in a
traffic accident. A doctor found out that
their brains were still functioning normatly.
He then conducted further tests to check if
there was any damage to other parts of
their nervous systems.

P1/8

Region of skin | P\ ge of positive resp
back of hand 50
palm of hand 85
fingertip 100
forearm 75
Past HKCEE Questions Nervous Co-ordination
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Test(s) conducted
Man | with the eyes of the Observations
patients blindfolded :

X's finger tip was X felt the pain but he
X | pricked by a pin did not withdraw his
hand

Y's finger tip was Y could not feel the
pricked by a pin pain and did not

Y withdraw his hand
Y was asked to move| Y could move his
his hand hand
Z's finger tip was Z withdrew his hand
z pricked by a pin but he was unaware
of the touch and the
| [wi!hdnwal of his hand

‘Which part of the nervous system was most

likely damaged in X, Y and Z respectively?

Explain your answer in each case. (8 marks)
(HKCEE 1991)

4. The diagram below shows the arrangement of
some neurones in mar:

nerve endings
in finger |
x5 ]
y/ Nr
- -

A -
4
e

arm muscle

(1) Using numbers in the diagram, indicate the
pathway of nerve impulses that bring
about
(1) the withdrawal reflex of the arm.

(1 mark)
(2) the voluntary action of the arm.
() mark)

(i1) State two differences between reflex
actions and voluntary actions.

(2 marks)

(iii) For parts A, B and C of the brain, state
and explain one role that each plays when
aman is riding a bicycle. (6 marks)

(HKCEE 1995)

5. Irritability is the ability of an organism to
respond to an external stimulus. Most cases
of irritability work in the following pattern:

Past HKCEE Questions
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Below are three examples of irritability in humans

(1) Secretion of saliva when food is ingested

(IT) Constriction of pupil under bright light

(IT1) Running out of the classroom upon
hearing the fire alarm

(i) For case 1, state the receptor and effector
nvolved. (2 marks)
(11) Based on the above pattern, use a
flowchart to show the nervous pathway for
case II, including the types of neurones
involved. (3 marks)
(iii)
(1) Name the region of the brain where the
coordinating centre for case IlI is located.

(1 mark)
(2) State nwo features of the responses
controlled by this region. (2 marks)
(HKCEE 2004)

6. The figure below shows a magnetic resonance
image of the lateral side of the upper body of a
person:

(a) Name structure X and state its function.
(2 marks)
(b) What is the importance of structure Z to
structure Y? (1 mark)
(¢) The diagram below shows the transverse
section of structure Y and an outline of the

e
NG

\

\

it

On the above diagram, draw the reflex arc
for the withdrawal reflex of the arm and
label the different components of the reflex
arc. (4 marks)

Nervous Co-ordination P2/8
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90-19
After a car accident, a man had difficulty in
balancing himself when walking but he could still
hear well. Which of the following structures might
have been damaged?

(1) cerebrum

(2) cerebellum

(3) cochlea

(4) semicircular canals
A. (1) and (3) only
B. (1) and (4) only
C. (2) and (3) only
D. (2) and (4) only

91-5

Which of the following features of the neurone
shown in the diagram above are essential for the
coordinating function of an organism?
(1) possession of a nucleus
(2) long cellular extension
(3) branched endings
A.(1)and (2) only
B. (1} and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

92.

Directions: Questions 46 and 47 refer to the
diagrammatic representation of part of the nervous
system in a frog. The basic structural organization
of the nervous system of a frog is similar to that of
amammal.

2\

92-47

Application of an electric current of suitable
strength onto a nerve fibre will set off a nerve
impulse. A segment of structure Z between points
1 and 2 is cut and removed. An electric current is
then applied at point 1 and 2 in turns. What would
be the responses of the frog's leg?

Point 1 Point 2
A.  contracting no response
B. no response contracting
C.  contracting contacting
D. no response no response
92-48

The flow diagram below shows the basic pattern
of nervous co-ordination in mammals:

Stimulus = Receptor = Effector - Response

X can be
(1) the cerebrum.
(2) the spinal cord.
(3) the medulla oblongata
A. (1)only
B. (2) only
C. (2) and (3) only
D. (1), (2)and (3)

93-32
The diagram below shows a sectional view of a
part of the human central nervous system

x freg'thg
pebet 4
st 3 w v
. Which of the following 1s a correct matching
between the structure and its function?
Structure Function
22,46 A 4 a centre of reflex actions
The parts labelled X. Y and Z are . = ible for body bal
X Y 7 B. 3 responsible for body batance
= = = c 2 controlling movement of eyeballs
A, white matter  ventral root dorsal root D 1 coordinating movement of limibs
B.  while matter  dorsal root ventral root i =
C. grey mattes ventral root dorsal root
D.  grey matter dorsal root ventral root
Past HKCEE Questions Nervous Co-ordination P3/8
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94-29

Which of the following response is controlled by

the medulla of the brain?

A. You put down your pencil when you are told to
do so.

B. Your leg kicks forward when your knee is hit.

C. Your heart beats faster when you are running.

D. Your band withdraws quickly from a hot object
on touching it.

96-29

A patient diagnosed to be a ‘vegetable' shows
reflex actions, normal heart beat and breathing, but
no voluntary responses. Which part of the central
nervous system is probably damaged?

A. cerebrum

B. cerebellum

C. medulla oblongata

D. spinal cord

96.

Directions: Questions 36 and 37 refer to the
diagram below which shows a transverse section
of the human thorax:

96-36

Which structure is responsible for coordinating
reflex actions?

Al

B: 2!

C.3

D.4

96- 37

Which structure can produce red blood celts?
A3

B. 4

(G

D6

96-38
The diagram below shows a nervous pathway in
the human body

Structures X and Y are probably

X
A.  intercostal muscles  ribs
B. pancreas liver
C. skin of finger tips arm muscles
D. tongue teeth

98-25
Which of the following are examples of simple
reflex action?
(1) pulling one's hand from a hot object
(2) shedding tears when one hears a sad story
(3) shutting one's eyes as an object approaches
the face rapidly
A.(1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2yand (3)

99-34
Which of the following parts of the central
nervous system are directly involved in some
reflex actions?
(1) cerebrum
(2) medulla
(3) spinal cord
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

00.

Directions: Questions 32 and 33 refer to the
diagram below, which shows part of the human
central nervous system:

00-32
Nerve impulses generated in taste buds are
interpreted in

Al
& B2
AN C3
o - D.4

Past HKCEE Questions Nervous Co-ordination P4/8
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00-33

The movement of the diaphragm is under the
control of

A land 2.

B. land4.

C.2and 3.

D.3and 4.

01.
Directions: Questions 27 and 28 refer to the
diagram below, which shows the nervous pathway
involved in the withdrawal reflex when a person
touches a hot object:
It
-
o

~
hot
object

01-27

How many neurones are involved in this reflex
arc?

A2

B.3

C.4

D.5

01-28

In an accident, the dorsal root of a man was
damaged at position X. What would happen if this
man touched a hot object in a dark room?

Feel the pain ~ Withdraw hand immediately

05-26

‘Which part of the central nervous system
coordinates the muscles of a person when he is
riding a bicyele?

A medulla

B.  cerebellum

C.  spinal cord

D.  motor areas of cerebrum

Directions: Questions 29 and 30 refer to the
diagram below, which shows the
arrangement of some neurones in a person:

2 brain

Q l'

nerve endings 5
infinger & q 3 D spinal cord
arm muscle #.

Key: —— direction of nerve impulse transmission

05-29

If neurone 2 were damaged, would the person be
able to detect a sharp prick at the finger tip and
withdraw his arm by reflex?

Detection of sharp Withdrawing the

prick arm by reflex
A. Yes Yes
B. Yes No
C. No Yes
D. No No
03-30

A yes yes Which of the following correctly compares

B. yes no structures P and Q?

€ no yes Structure P Structure Q

D. no no Al grey matter inside grey matter outside

B. protected by bone not protected by

03-56 bone

‘Which of the following comparisons of the C, controlling controlling

cerebrum and the spinal cord is correct voluntary actions imvoluntary actions

D. receiving food from not receiving food

Cerebrum Spinal cord cerebrospinal fluid from cerebrospinal

A protected not protected by fluid
by bones bones

B with blood without blood supply 05-31
supply ‘Which of the following responses does not

C. white grey matter on the involve the brain as the coordinating centre?
matter on surface A playing the piano
the surface B.  increase in heart rate during exercise

D. can cannot generate C.  constriction of the pupil under bright light
generate sensation D.  kicking up the lower leg when the knee cap
sensation is tapped

Past HKCEE Questions Nervous Co-ordination P5/8
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07-26
The diagram below shows a cross section of the
spinal cord. At which part(s) of the spinal cord can

—

—

t— £~ ¢~ —

—

r~~-;.
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repesheiond Suggested Answers
Paper1
A, Ponly (1) (1) itcontracts ) o
B. QOnly I (1)  A-* cerebrum / cerebral 2 O *' elbow joint / * hmgg)omt
C. PandRonly hemisphere (11) it allows movement in one
D. QandR only controls voluntary action / memory - plane / 180° only
/ thinking (1) ManX:
07-27 (accept any reasonable function) the motor / association neurone was
John has some problems in his nervous system. B - * cerebellum damaged
When he is blindfolded and the finger of his left control's balance of the body / so that no impulses could be
hand is pricked with a needle, he cannot feel the co-ordinates muscle movements transmitted to the-effector muscle
pain and does not withdraw his hand. However, he C - * medulla oblongata farm to produce the response
can move his left arm voluntarily. Which of the controls breathing movements /
following components of the corresponding reflex heart beat . Man'Y:
arc is / are probably - (af:czlapt any reasonable function) the sensory neurone / receptor was
damaged? (i)  this increases the surface area damaged )
A, intemeurone so that a greater number of cell so that no impulses from the receptor
B.  sensory neurone bodies / neurones can be packed could be transmitted to the brain for
C.  motor neurone in this region producing the painful feeling
D. motor and sensory neurones (iii) e  the fluid supplies nutrients /
oxygen to the brain cells Man Z:
07-28 e removes the wastes from the the association neurone to the brain /
The photograph below shows part of the human bra_in c_el]s the spinal cord above the arm
central nervous system. e maintains the shape of the lev_el was damaged )
brain no impulses could be carried to the
e serves as a shock absorber brain
(any 2) since Z can withdraw his hand
! therefore the reflex arc was not
2. (1) fingertip damaged.
(ii)  because the pin (stimulus) is not
2 applied directly onto a touch
receptor / nerve ending
(or other reasonable answers)
—— (it1)  touch receptor stimulated
The movement of the legs is under the nerve impulses pass along the . 5
T - sensory neurone 1) (1) 52324
and via the association neurone to 5 2) 1>2>4
the brain where the sensation of (i
g 11 ;xgg g:l]))/, touch is produced Rei.‘lex Vo!unhry
C.2and 3 onl and then nerve impulses are sent actions | actions
D' 1.2 B from the brain via the motor cercbrum Ty | cercbrum fa
. 1,2 and 3. . not involved
neurone to the muscles responsible involved
for speech Sereotyped | dTerent
(N.B. accept flowchart) response is | responses are
@(v) (1) *reflex produced P“‘d““f::
(2)  avoid danger immediately / ;‘:ﬁl':; Lo
provu_:le Hnmedlate_ protection involved / may
(3) e inborn/leaning not be initiated
required spontancously
e involuntary / not imbon mhom
controlled by will usually ‘usually aster
e stereotype/ fixed fester,
response
(any 1)
Past HKCEE Questions Nervous Co-ordination P6/8 Past HKCEE Questions Nervous Co-ordination P7/8
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(ili)  A: receives / integrates sensory
impulses 1
to make an appropriate decision for
action 1
OR
A : sends nerve impulses to the )
skeletal muscles
to bring about the movement 1 FPaper Il
(any 1 set for A) 90-19 )
B: co-ordinates the action of the 915 D
skeletal muscles / receives impulses 97-46 A
from semi-circular canals, ete. 1 9247 S
to maintain balance of the body 1 9943 D
C: increases / controls the rate of 9332 A
heart beat / the rate and depth of
breathing 1 420 £
to supply more oxygen to the 96_39 A
skeletal muscles ! ELEET B
96-37 A
(i)  Receptor: taste buds/ smell 26-38 c
receptor 1 98-25 B
Effector: salivary glands 1 99-34 ¢
(ii) 3 00-32 A
G Gigh) > lightsensitve el —~preore—b ety 00-33 B
st Ty | Wy i
(i) (1) Cerebrum 1 g;zz g
(2) Anytwo: 2 0526 B
e  The responses can be
controlled voluntarily. . _gg =
e They are not 05-30 ¢
stereotyped. 05-31 D
e  They need to be learned. 07-26 A
07-27 B
(@) *cerebellum 1 07:28 A
1t is for coordinating the activities
of muscles in maintaining body I
balance
(b)  Z protects Y from mechanical
damage 1
(¢)  Drawing of different neurones (D):
correct position of cell bodies,
presence of 2 synapses only 0.5*2
* Labels (L): receptor / nerve
ending, sensory neurone,
intemeurone, motor neurone,
effector / biceps / muscle (any four) 0.5%4
Correct pathway (P):
Indicate the direction of nerve
impulse transmission
Or
direction can be identified from the
label(s) of the component 1
\
Past HKCEE Questions Nervous Co-ordination P.8/8
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Past HKCEE Questions

Nutrition and Gaseous Exchange in Plants

Paper [

1. The graph below shows the net uptake and net conclusion can you draw with reference to the
release of carbon dioxide of an actively growing above hypothesis? Explain your answer.
plant over a 24-hour period: (3 marks)

(iii)Explain why it is important to put a cover on
the pot in this investigation. (2 marks)

(1v) At van Helmont's time, people did not know
that carbon dioxide in the air is also needed
by plants for making food.

(1) You are provided with a destarched
potted plant. Draw alabelled diagram of
an experimental set-up which can be
used to show that carbon dioxide is
necessary for the plant to make food.

(3 marks)

(2) What 1s the purpose of destarching the
plant before the experiment? State how

2] you would destarch the plant. (2 marks)
1200 1800 2400 0600 2% (HKCEE 2003)
(noon} Imideight} [nocn)

Time of the day {howr)

(1) At what times) of the day was there no net
uptake and no net release of carbon dioxide
by the plant? (1 mark)

(i)

(1) What was the respiration rate of the plant
in the dark period? (1 mark)

(2) Calculate the total amount of carbon
dioxide released by the plant in the same
period. (2 marks)

(111) Assuming that the plant had the same
respiration rate throughout the 24-hour
period, what was the highest rate of
photosynthesis of the plant? (1 mark)

(1v) What information from the graph suggests
that the plant was actively growing?
Explain your answer. {Hint: Compare area
A and area B.] (4 marks)

(HKCEE 1993)
2. In the 17" century, a Dutch scientist, van
Helmont, wanted to test the following
hypothesis: The soil is the main source of food
for plant growth. He grew a young willow plant
in a known mass of soil for five years. In this
period, he only supplied the plant with water.

His investigation is summarized in the diagram

below:

TR

ik A A pesw

(i) Calculate the change in mass of the dry soil
and that of the plant in these five years.
(1 mark)
(ii) Based on the results obtained in (i), what
Past HKCEE Questions Nutrition & Gaseous Exchange in Plant P1/6
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Past HKCEE Questions
Nutrition and Gaseous Exchange in Plants

Paper 11
90-12
Nitrogen compounds are required by plants to | & 'ﬂ_ m‘ l%}
form aurast i it
A. glucose. by wait) ] H
B. cellulose. L 1_’ L S ,LF o
C. fatty acids. 5 t (srbitrary vty 3
i 3 net eebense of I
D. amino acids. cathon dloxide u‘ﬁ 1
{aebitrary unitl $ 3
| 1344 i
90, 1
Directions: Questions 16 and 17 refer to the 91-21
experimental set-up shown below. Each tube Which of the following can be deduced from the

contains the same volume of an indicator solution
but a different number of leaves. The tubes are
uniformly illuminated.

Y %

90-16

The indicator solution changes from red to purple
when it becomes less acidic. In which of the tubes
does the indicator solution change from red to
purple most rapidly?

A.Tube P

B. Tube Q

C. Tube R

D. Tube S

90-17

If a similar set-up were kept in the dark for several
hours, which tube would contain most oxygen at
the end of the experiment?

A. Tube P

B. Tube Q

C. Tube R

D. Tube S

Qi

Directions: Questions 21 and 22 refer to the graph
below which shows the exchange of carbon
dioxide between a green plant and the atmosphere
under different light mtensities

Past HKCEE Questions

Nutrition & Gaseous Exchange in Plant

graph?

(1) At a light intensity of 1 arbitrary unit, only
respiration takes place.

(2) At a light intensity of 2 arbitrary units,
there is no cad carbon dioxide taken in or
given out.

(3) At a light intensity of 9 arbitrary units, the
rate of photosynthesis is greater than the
rate of respiration.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), 2y and (3)

91-22

At a light intensity of 5 arbitrary units, how many
units of carbon dioxide are used up in
photosynthesis?

A -2

B.0

G 12

D. 4

92-58

The graph shown the yield of maize grain in
relation to the amount of nitrogen fertilizer added
to the soil:

10

Yicld of matza grain
(x10° kgha™!)
2 o =

-

® % Y00 130 700
Amount of altrogen fertilizer sdded (kgha™*)

What conclusion can be drawn from the graph?

A. There would be so yield of maize grain without
the addition of nitrogen fertilizer.

B. The yield of maize grain is directly proportional
to the amount of nitrogen fertilizer added.

C. It is not economical to add nitrogen fertilizer
beyond 100 kg ha™.

P2/6
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D. The addition of nitrogen fertilizer at a
concentration of 200 kg ha™ has a damaging
effect on the environment.

93-15
In order to make proteins, plants require
Is absorbed  Chemicals svnthesized
from the soil e plant
A titrles carbohydrates
B. nitrates vitamins
C.  magnesium compounds vitamins
D ancsi
97

Directions: Questions 15 and 16 refer to the graph
below which shows the net release and net uptake
of oxygen of a plant over a 24-hour period:

Nl relaase of oxygen
630 hou (g}

300 2400

Nl uptake of axygen
0 an hout (mg)

0000 1200 9
Tima ol lhe day (hour)

97-15

Which of the foliowing can he deduced from the

graph?

A. At 0600 hour, there is no respiratior.

B. The fastest rate of photosynthesis occurs at
0930 hour.

C. The lowest rate of respiration occurs at 1200
hour.

D. At 1800 hour, there 1s no photosynthesis.

97-16

Assuming that the plant has the same respiration
rate throughout the 24-hour period, how much
oxygen is produced by the plant in an hour at 1630
hour?

A. 12 mg

B. 44 mg

C. 56 mg

D. 68 mg

98.

Directions: Questions 12 mad 13 refer to the
photograph below which shows part of a pitcher
plant:

Past HKCEE Questions
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P

98-12

Pitcher plants carry out
(1) autotrophic nutrition.
(2) holozoic nutrition.
(3) parasitic nutritior.

A. (1) only

B. (3) only

C. (1) and (2) only

D. (2) and (3) only

98-13

The insect-digesting structure helps pitcher plants
to grow

A. in dry soil.

B. on tree trunks.
C. in areas of low light intensity.
D. in soil with low nitrogen content.

00. :
Directions: Questions 9 and 10 refer to the graph
below, which shows the rate of oxygen uptake of a

plant in 24 hours:
3
2
Pase ol b
y wn 1200

Conit) 100 0
-1 Time of the day
Do)

00-9

Which of the following correctly describes the

plant at 1200 hour?

A. It carried out photosynthesis, but not
respiration.

B. It carried out photosynthesis at the maximum
rate.

C. The rate of photosynthesis was equal to the rate
of respiration.

D. The rate of photosynthesis was lower than the
rate of respiration.

00-10

Based on the graph, we may conclude that at 1800
hour the rate of photosynthesis was 3 units. What
assumption has to be made in order to arrive at
this conclusion?

A. The plant did not carry out respiration at 1800

P3/6
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hour.

B. The rate of photosynthesis of the plant varied at
different times of the day.

C. The rate of respiration of the plant was constant
throughout the 24-hour period.

D. The rate of respiration of the plant was equal to
the rate of photosynthesis at 1800 hour.

03.
Directions: Questions 27 and 28 refer to the
following photomicrograph of a section of a leaf

[ Rt -

03-27

Which of the following is the function of X?

A. for the absorption of water into the leaf

B. for the transmission of sunlight into the leaf

C. for the passage of carbon dioxide into the leaf
D. for the regulation of the pressure inside the leaf

03-28

The section is probably taken from

A. afloating leaf.

B. a submerged leaf.

C. aleaf of a plant living in dry habitats.
D. aleaf of a plant growing on highlands.

04.

Directions :Questions 8 and 9 refer to the
graph below, which shows the gaseous
exchange of a green leaf from midnight to 8
p.o

Net uptake of
carbon dioxide
(arbitrary unit)

o
Net release of ? Ja 14 s\Ts
P midnight P
dioxide | . __/ Time of the day

(usbitrary unit)

04-08

The leaf carried out photosynthesis during the
period

A.PtoSonly.

B. Pto T only.

C. QtoR only.

D. Qto S only.

Past HKCEE Questions

04-09

What is the highest rate of photosynthesis of the
leaf?

A. 6 arbitrary units

B. 8 arbitrary units

C. 10 arbitrary units

D. 12 arbitrary units

05-43

A student found that the leaves of a plant growing
in the laboratory had tumed yellow. Which of the
following is the least probable explanation for
this observation?

A. shortage of nitrate in the sotl

B. shortage of magnesium in the soil

C. msufficient light supply to the plant

D. insufficient carbon dioxide supply to the plant

Directions: Questions 45 and 46 refer to the
graph below, which shows the rates of
carbon dioxide uptake and release of a plant
under different light intensities:

Rawof 2
carbon dioxide

uptake 1
Carbitrary unit)

Light inteasity
v (abitary unid

Rate of
carbon dioxide |

release
(ashitiary wnit) 2

05-45

When the hight intensity is 6 units, what is the
actual rate of photosynthesis of the plant in terms
of the rate of carbon dioxide uptake?

A lunit
B.  2units
C.  3umits
D. 4units
05-46

At 1 unit of light intensity, the rate of carbon
dioxide uptake is zero. This is because at this light
intensity,
A the plant cannot undergo photosynthesis.
B. the closure of stomata stops gas exchange.
C. the rate of photosynthesis of the plant is
equal to its rate of respiration.
D. the plant takes in oxygen instead of
carbon dioxide from the atmosphere.

06-6

The graph below shows the rate of nitrate
uptake by root hair cells. The root hair cells are
immersed in solutions of different nitrate
concentrations.

Nutrition & Gaseous Exchange in Plant P4/6

L4

Rate of nitrate uptake

0 >
1 t 1 WNitate concentration

X Y ¥4

Which of the following can be deduced from the
graph?
A, Between X and Y, the root hair cells

take up nitrate by diffusion.

B. Between Y and Z, the root hair cells
take up nitrate by diffusion.

C. Between Y and Z, the root hair
cells take up nitrate by active
transport.

D. Between X and Z, the root hair cells
take up nitrate by active transport
and diffusion.

Past HKCEE Questions
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Paper I

©
(i)

(iti)

(iv)

(i)

(iii)

(1v)
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Nutrition and Gaseous Exchange in Plants
Suggested Answers

1800 hour and 0600 hour

(1}  rate of respiration = 12 mg of
CO, released per hour
(N.B. No unit, no mark)

(2) The total amount of CO,
released = rate x time =12x11
=132 mg (N.B. No unit, no
mark for the answer)

The highest rate of photosynthesis

= highest net uptake of CO; + net

release of CO; in the dark

=76+ 12 =88 mg of CO2 per hour

(N.B. no unit, no mark)

The total area of A could be taken

as the net food production by the

plant

The total area of B could be taken

as the net food consumption by the

plant

The total area of A is greater than

that of B

indicating there is an overall gain in

food production which is a

characteristic feature of an actively

growing plant

dry soil : 50 g/ 0.05 kg

plant: 74.65 kg

The soil is not the main source of
food for plant growth,

because the drop in mass of the dry
soil is very small in comparison
with the gain in mass of the plant.
To reduce the amount of substance
in air added to the soil / the amount
of soil lost to the air,

so that the loss in weight of the soil
is mainly due to the plant.

N Z %

(2)  Tomake sure that the starch
detected at the end of the
experiment was made during
the experiment.

By keeping the plant in
darkness for two days.

w

Paper IT

90-12

90-16

90-17

91-21

91-22

92-58

93-15

97-15

97-16

98-12

98-13

00-9

00-10

03-27

03-28

04-08

04-09

05-43

05-45

05-46

06-6
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Past HKCEE Questions
Nutrition in Mammals
Paper [

The diagram below shows part of ileum highly
magnified.

apithelium

(1) Name G and H.

(11) Explain how structure X, shown in the
diagram, 1s adapted for absorption of food.

(iii) What kinds of digested food enter G?

(1v) What kinds of digested food enter H?

(v) Trace the path of digested food from G to
the heart. (HKCEE 1980)

The diagrams below show the posterior region
of the alimentary canal for both a human and a
rabbit. (The parts are not drawn to the same
scale.)

hurnan rabhbit

(1) Write down the letters from the TWO
diagrams which correspond to the following
parts:

(1) ileum
(2) caecum
(3) appendix
(4) colon

(11) With reference to their diets, state and
explain two differences between the caecum
of a human and that of a rabbit.

(iti) Name the process by which food is passed
along the large intestine.

(1v) State the main function of
(1) the colon, and

(2) the rectum. (HKCEE 1982)
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3. The diagram below shows part of the human
body:
(The parts are not drawn to the same scale.)

(i) What is D? Apart from digestion, what other
function does it have?

(it) What are the two blood vessels that carry
blood to C?

(i11) What is the blood vessel that drains blood
away from C?

(1v) State and explain the difference in glucose
level between the blood leaving D and that
leaving C shortly after a meal.

(v) Using the letters in the diagram, show the
route by which blood flows from D to E.

(vi) State two ways by which blood glucose can
be used in E. (HKCEE 1984)

ha

Digestive juices were collected from two
regions, A and B, of the alimentary canal of a
rat. Each preparation was divided into four
test-tubes, to which a sample of boiled plant
tissue was added. Food tests were carried out on
each tube, and the results are shown in the
tables below:

Experiment I
(using digestive juice from region A)

Food test Biuret test Benedicts
Fehling's test

Tube no. Al A2 A3 Ad

Time whe;

food test 8 at after at after
.| Ohour 1 hour | 0hour 1 hour

was applied )

Observation violet blue blule red

colour colour |solution precipitate
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Experiment 11
{using digestive juice fram region B)
Food test Biuret test Beniedu:l's/
. Fehling's test
Tube no. Bl B2 B3 B4
Ti h
(;:lde (\:ﬁen at after at after
) O hour 1 hour | 0hour 1 hour
was applied
Observation violet  violet blue red
colour  colour | solution precipitate

(1) Referring to the tube numbers, indicate
which tube(s) gave a positive result for
(1) the Biuret test.
(2) the Benedict's / Fehling's test.

(11) What conclusion can be drawn from the
results of
(1) the Biuret test in experiment I?
(2) the Benedict's / Fehling's test in

experiment [17

(ii1) Give one name each for the regions A and
B and hence suggest the names of the juices
collected. (8 marks}

(HKCEE 1984)

3

The X-ray photograph below shows a certain
part of the human body:

Z

(i) What is Z in the photograph?

(i1) State the function of Z and explain the
importance of this function.

(1ii) Make a fully labelled drawing to show the
structure of Z as revealed in the above
photograph.

(iv) Is the photograph taken from a child or an
adult? Give a reason for your answer.

(10 marks)
(HKCEE 1984)
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6. The diagram below shows a certain region of
the human digestive system. (The parts are not
drawn to the same scale.)

(1) Compare the pH values of the juices
contained in A and F.

(ii) What juice is contained in F? State its effect
on peanut oil.

(i1i) Using the letters in the diagram, name all
the parts which produce the juices required
for the complete digestion of egg white.

(iv) The digestive product of egg white is
transported to G through E.

(1) What is this product?
(2) What process is carried out by G when an
excess of this product is present?
(HKCEE 1986)

7. The diagram below is a schematic
representation showing the heart, and the blood
supply to the liver and small intestine in a
mammal.

small inestine

®

(1) Name structure X and state its function.

(2 marks)
(2) State and explain two adaptive features

possessed by X to perform its function.

(4 marks)
(11) Name structure M and state its function.

Nutrition in Mammals P.2/20

State the transport system to which M
belongs. (3 marks)
(i11) A few hours after taking a meal rich in
carbohydrates, the amount of a certain
hormone Y was found to have increased
sharply in the blood of the mammal.
(1) Name hormone Y. State its site of
production and its function.
(3 marks)
(2) Using the letters in the diagram, trace
the pathway by which the digested
products of carbohydrates are
transported from the small intestine to
the heart. (1 mark)
(HKCEE 1987)

8. The following diagram shows a section through
a human head:

v///// nasal cavity
mnqu; g 7 \ // -
74
— b
(1) Identify structure B. (1 mark)

(11) State ONE characteristic feature of the
inner surface of C and give its function.
(2 marks}
(111} What is the action of A during swallowing?
‘Why is this action important? (2 marks)
(iv) Name the fluid secreted from D. Give
TWO functions of this secretion.
(3 marks)
(HKCEE 1988)

9. The following diagram shows part of the
alimentary canal of a rabbit:
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(i) Name structures A and B. (2 marks)
(11) Of structures A, C and D, give the letters
of the TWO structures which produce
secretions for the digestion of fats.
(1 mark)
(1i1) Describe and explain the action of each
secretion in (i1} on fat digestion.
(5 marks)
(iv) How would you show that an extract from
E contains an enzyme similar in action to
salivary amylase? (2 marks)
(HKCEE 1989)

=}

. Digestion of different types of food substances
starts in different regions of the human
alimentary canal. The extent to which proteins,
fats and starch are being digested in
successive regions (A to E) of the alimentary
canal can be represented by the graph shown

below:
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(i) In which region (A to E} does digestion of
proteins start? Name this region. (2 marks}

(i) Which curve (X or Y) represents the
digestion of starch? Explain your answer.

(2 marks)
(1ii)Name all the digestive juices found in
region D. (3 marks)

(1v) In which region (A to E) does absorption
of digested food occur most? (1 mark)
(v) Name region E and state its main function.
(2 marks}
(HKCEE 1992)

11. If you were a doctor, what dietary restriction
would you recommend for the following
patients?

(1) patient A whose gall bladder has been
removed
(11) patient B who suffers from tooth decay.
Explain the biological principle behind your
recommendation. (8 marks)
(HKCEE 1993)
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12. T_wo pieces of dialysis tubing were filled with (ii) Explain why a low pH in the plaque may (1) Structure A is removed from a patient by (1) The faeces produced by such patients usually
different solution mixtures and immersed in cause tooth decay. (1 mark) surgical operation. Explain why this have a high fat content. Explain why.
distilled water as shown below: (iii) Based on the information provided. patient cannot digest fatty food properly (3 marks)
Suggest one way of reducing the chance after the operation. (4 marks) (i) In these patients, tissues of the pancreas may
Sdwe A of tooth decay. Explain your answer, (i1} An obese (very fat) person had a surgical get digested. How would you account for this?
— ) s 2 marks) operation to remove part of structure D. (2 mmks)
it (iv) Dra_w a labelled diagram of a vertical Explain why this method may lead to a (1i1) Explain why the patients may produce urine
Gl water sarch oiwion, section of a tooth al the early stage of significant reduction of his body weight containing glucose if the tissues of the pancreas
PO Ly -F nin decay. (4 marks} several months after the operation. are damaged by digestion. (4 marks)
(HKCEE 1995) (3 marks) {(HKCEE 2003)
(iii)
After 30 minutes, 2 cm® of the water outside 14. The diagram below shows the alimentary (1) Name one substance that is secreted by | 18. The photomicrograph below shows a cross
the dialysis tubing in set-up A wax transferred canal and the associated glands of a man: structure C directly into the blood. section of the small intestine of a mammal:
into a separate test tube and Benedict's test (1 mark)

(2) If a person failed to produce this
substance, how would the homeostatic
function of structure B be affected?
Give a reason for your answer.

(2 marks)
(HKCEE 1999)

was performed. The same procedure was
repeated with set-up B. The results are
recorded in the following table:

Set-up A | Set-up B

Rewults of Benedict's test + +++

16. The X-ray photograph below shows a human
molar:

Key: "+° vepresenta & xmall ainouni of red procipitate
"4+ 4" represenis a Inrge amount of red precipiinte

(1) What can you deduce from the result of
set-up A? (2 marks)
(i)
(1) Explain why the amount of red
precipitate of set-up B is greater than

that of set-up A. (3 marks) (x) What is the function of A? (1 mark) el
(2) Name two digestive juices from the (il) Name the process by which food is moved ) Vglth ff:efeace to 1wo feat;x‘ras 07 X Ol?sewible
human body that may produce the along B. (1 mark) rom the photomicrograph, explain how these
same result as digestive juice X. (iii) Explain how the secretion from C helps ?ea\tcxlne?3 famhtate( ;he al;(sc))rptlon of digested
(2 marks) the digestion of protein. (4 marks) ~ food substances. (4 marks ) )

(iii) Suggest three important precautions to (iv) In an operation, a large part of D of the (i1) Use a flowchart to show how amino acids are
reduce experi.mental errors when setting man was remo.vedA Explain what change (i) Using the letters in the photograph, state all ;ra;_sporte};ﬂ to the hea:t after ;r];tlem;g X. 1
up this experiment. (3 marks) will occur to his faeces. (2 marks) hentuchres i atsy ae 111 1ca;[; d eﬂTHJOT Ogoanskan ood vessels

1 o
(HKCEE 1994) (v) State two functions of E that are not (1) richly supplied with capillarics, (iii)e})izzribi ]Piw‘:i};rsqu:li lsa) o helos the
3 i i RS s (@)nctyinlealcimisaic) (2 marks) movement and digestion of f)'lood inside the
13. Plaqug on tooth surface is mainly composed of (HKCEE 1996) (ii) Based on the X-ray photograph, make a . 8 .

bactena. The graph below §ho_ws the changes ) labelled drawing of this tooth. small intestine. (3 marks)

in pH of the plaque of a child in a certain 15. The diagram below shows part of the human (4 marks) (HKCEE 2004)

pegiodiyTheleritical piis tie;pHIbEloW]wHich digestive system: (i1i) Explain how the process of digestion 19. Read the passage below and answer the

tooth decay may occur. would be affected if a person lost most of ’ uestionsﬁhat E)HOW'
this type of tooth. (3 marks) q ’

For many years, doctors believed that
gastric ulcer (damage and bleeding of the
stomach wall) was caused by excessive
acid secretion in the stomach, so they used
certain chemicals to ireat wlcer patients.
However, after recovery, many patients
might develop gastric ulcer again. In the
stomach 1980s, an Australian doctor, Barry
Marshall, observed that all his ulcer
patients had a type of bacteria called

mgary
Tunch fcecream  macks dinner

I

17. The function of the pancreas in some people
may become impaired due to the blockage of
the pancreatic duct. The diagram below shows
the pancreas and part of the alimentary canal:

1200 1400 600 (L] 2000 . § .
Time of the day (hour) P Helicobacler pylori (R4M4EEFRE) in
pancreas their stomach. He therefore put forward a
. . new hypothesis about gastric ulcer.
® Exg lalr}llw_hy the prf of the plaque drops \——' pencreatic duct Based on this hypothesis, he treated his
after the intake of food. (2 marks) patients  with  antibiotics which are
chemicals that kill bacteria. Many of his
Past HKCEE Questions Nutrition in Mammals P 4/20 Past HKCEE Questions Nutrition in Mammals P.5/20
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patients  recovered rapidly and did not
develop gastric ulcer again.

(a) If gastric ulcer is caused by excessive
secretion of acid, what kind of
chemicals should be used for
treatment? (1 mark)

(b) Many doctors were surprised at
Marshall's observation because they
thought that bacteria could not
survive in the stomach. Why did they
think so? (1 mark)

(c) With reference to the treatment used
by Marshail, what do you think is his
hypothesis about gastric ulcer?

(1 mark)

(d) Suggest a method to test Marshall's
hypothesis. What result would be
obtained if his hypothesis is correct?

(2 marks)

(e} Explain the importance of the
churning action of the stomach in the
digestion of food. (3 marks)

(HKCEE 2005)

20. The table below shows the average amount
of water entering the alimentary canal and
the average amount being absorbed in the
intestine of a person each day:

= T

2 = | '
Source Valume(ml) | ___Site Velume (L)
ingestion 2000 | Small wcestine 9000

Secrations along the ] -

o £ 1000 Lasge inestine 50

(a) Based on the above information, how much
water is egested with the faeces each day?
(Note: Neglect the amount of water absorbed
in the other parts of the alimentary canal.)

(1 mark)

(b) Give two examples of secretions that enter
the alimentary canal. (2 marks)

{c) (i) Based on one structural difference
between the small intestine and the large
intestine, explain why a much larger volume
of water is absorbed in the small intestine.

(2 marks)
(ii) Explain how the absorption of digested
food facilitates the absorption of water in the
small intestine. (2 marks)
(HKCEE 2006)

21. Body mass index (BMI) is a figure used
to assess the body weight condition of a
person. It is determined by two factors:
weight and height of the person. The BMI
chart below allows people to check their
body weight conditions based on their
weight and height:
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Norweal weight

<[} Stihtly unermeigrt

Body weight (k)
£

Lo 16 7T 13 13 24
Body beigh (m)

(a) (1) Mr. Wong weighs 70 kg and his
height is 1.7 m. Using the
descriptions given on the chart,
state the body weight condition of
Mr. Wong. (1 mark)

(i) Mr. Wong's son is 1.55 m tall.
‘What should be the ideal range of
his body weight if he wants to be
fit and healthy? (1 mark)

(b) According to the deposition of fat in the
body, scientists classify body shape into
two basic categories: apple shape and pear
shape. To determine the category of body
shape, the waist-to-hip ratio (WHR) can be
used and it is represented by the following
formula:

waist circumference

WHR = —
hip circumference

The table below shows the categorization
of the body shapes of men and women
using the WHR:

(1)  For most people, having extra fat
around their waist increases health
risk more than having extra fat
around their hip. With reference to
this information, which body shape
has a higher health risk? (1 mark)

(i) Mr. and Mrs. Wong have similar BMI,
but their body shapes are different. Mr.
‘Wong's waist and hip circumferences
are 0.87 m and 0.97 m respectively,
whereas Mrs, Wong's are 0.87 m and
0.95 m. Who has a higher health risk?
Show how you artive at your answer.
(3 marks)

(c) Dieticians recommend that
overweight people should have a
diet with more vegetables. Suggest
two reasons to explain why this diet
may help these people to reduce the
chance of becoming obese. (4 marks)

Nutrition in Mammals P.6/20

22. Read the paragraph below and answer the
questions that follow.

Gasric tefhus duscribes 3 hackthew of the ganric uice from the stomack oo the vesaphages. This
can deriase snd sometines dunage the lining of the ocaophagus, giving a fecling of heartbom. In
Hnag Kong, e e of patiest suffering ftom gasrc refhur.roee fom 2.3 per 10000 ia 1996 6.2
per 10 963 Ta 2085, K i believed thet the alarming rise is telatot 45 the Ufestyles of pecple i
Hong Konp. These include having midaipht snack sight beface shecping, excasrive fary foods,
larpe moais, irrcguiar meakitme, ad drivkisig 4 kel of 1ol oe coffee.

(a) (1) With reference to the content of gastric
Juice, suggest a probable reason for its damage
to the oesophagus. (1 mark)

(ii) Food entering the small intestine carries
some gastric juice from the stomach. Explain
why the gastric juice does not normally
damage the small intestine. (3 marks)

(b) Suggest why the backflow of gastric juice is
more likely to occur if a person has a meal
just before sleeping. (3 marks)

(c) A patient suffering from severe gastric reflux
will also likely to have tooth decay. Give an
explanation for this. {2 marks)

(HKCEE 2007)
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90.

Directions: Questions 4 and 5 refer to the diagram
below which shows the experimental set-up used
to demonstrate the importance of digestion in the
absorption of food:

}~ boiling tube
distilled water
starch rolution
+
wnylase
dinlysls tubing
90-4

After one hour, small portions of distilled water in
the boiling tube were separately tested using the
Biuret test, lodine test and Benedict’s test. The
results were

Biuret test  lodine test Benedict's test
A. blue brown red precipitate
B. blue blue-black red precipitate
C. violet brown blue
D. violet blue-black blue
90-5

Which of the following is a necessary precaution

for this experiment?

A. Put the experimental set-up in a water bath kept
at37°C.

B. Stir the distilled water in the boiling tube
occasionally.

C. Shake the contents inside the dialysis tubing
occasionally.

D. Rinse the outside of the dialysis tubing with
distilled water before  putting it into the
boiling tube.

90.

Directions: Questions 7 to 9 refer to the diagram
below which shows some internal structures of the
human body:
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90-7

Which region (s) is /are lined with mucus?
A. 1 only

B.land 3 only

C. 2,3 and 4 only

D.[,2,3,4and5

90-8

Which region absorbs most water from it/
contents?

A. region 2

B. region 3

C. region 4

D. region 5

90-9
The juice collected from duct X is boiled and then
added to the following test-tubes:
Tube 1 - containing water with a few drops
of peanut oil
Tube 2 - containing water with small cubes
of egg white
Tube 3 - containing water with a few grains
of rice
Which tube, on shaking, will form an emulsion
which will persist when left to stand?
A. Tube 1
B. Tube 2
C. Tube 3
D. None of the above tubes

90-10

Which of the following statements about a dental
disclosing agent is correct?

ATt kills bacteria.

B. It contains fluoride.

C. It has an abrasive effect.

D.1t stains dental plague red.

91-15

Bile juice helps in the digestion of fit because it
contains

A. enzymes.

B. vitamins.

C. bile alts.

D. bile pigments.

92-14

Bacteria play a part in tooth decay by

A neutralizing the acidity of the saliva.

B. causing a foul small in the mouth cavity.

C. dissolving the enamel of the tooth.

D. converting the food trapped between the teeth
into acid.

P R8/20
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92-16

‘Which of the following products of digestion is
absorbed into the lacteal of the villus?

A. glucose

B. glycogen

C. fatty acids

D. amino acids

93,
Directions: Question 5 refer to the following
experiment. Four filter paper discs (I to V)

soaked with different solutions were put onto the
surface of a starch agar plate as shown below:

o nliva

w—l® @

bolked mitrs (w)

1aliva nilxed with scid

Siarch agar plate a5 riewed from abeve
93-5
After incubations at 25°C for one hour, the paper
discs were removed and the starch agar plats was
flooded with iodine solution. Which of the
following shows the probable result?

A

" Reyt [} e bisck region
Viown reglon

93.
Directions: Question 12 and 13 refer to the dental
chart of an adult a shown below:
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93-12

The teeth labelled 3 in the dental chart are
A. incisors.

B. canines.

C. premolars.

D. molars.

93-13

Which of the following conclusions can be drawn

by referring only to the dental chart?

A. Rear teeth have thinner enamel.

B. Frontal teeth are more resistant to decay.

C. Most of the tooth decay occurs in the rear part
of the tooth set.

D. Tooth decay occurs randomly in different parts
of the tooth set.

94,

Direction: Questions 3 and 4 refer to the diagram
below which shows a vertical section of a human
tooth in the jaw:

94-3

Which structures contain a large amount of
calcium salts?

A. 1,2and3 only

B. 1,3and4only

C. 1,3 and5only

D. 2,4and5 only

94-4

Which of the following structures has a rich
supply of nerve endings?

Al

B.3
C.4
D5
94-5

In an operation, a large part of the colon of a
person was removed. As a result, the person could
not

A. take in solid food.

B. produce sufficient digestive enzymes.

C. absorb amino acids efficiently.

D. produce solid faeces.

P9/20
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94-6

‘When bile juice is added to a sample of oil
containing a few drops of universal indicator
solution, the colour change indicates an increase in
pH. The pH increases because

A. bile juice contains bile pigments.

B. bile juice contains alkaline salts.

C. bile juice emulsifies the oil.

D. bile juice breaks down the oil into fatly acids.

95-5

The diagram below shows a set-up to study the
effect of amylase on starch. After 3 hours, water in
the beaker was heated with Benedict's solution and
ared precipitate appeared.

amylass and
distilled starch solution
water

dinlysis tubing

‘Which of the following can be deduced from the

above experiment?

A. Glucose was formed from the digestion of
starch.

B. Starch could not pass through the dialysis
tubing,

C. The dialysis tubing allowed reducing sugar to
pass through.

D. The water potential of the solution in the
dialysis tubing increased.

95,
Directions: Questions 14 to 16 refer the diagram
below which shows a section through a villus:

95-14
Which of the following are the functions of
structure P?
(1) It transports fat away.
(2) It transports glucose and amino acids
away.
(3) 1t transports oxygen to the cells.
A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1). (2) and (3)
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95-15

Structure P receives blood from
A. the aorta.

B. the lymph vessel.

C. the hepatic artery.

D. the hepatic portal vein.

95-16

The fluid in Q

A. contains antibodies.

B. is milky during fasting.

C. isrich in glucose after a meal.

D. contains a large amount of oxygen.

97-10

The diagram below show two types of teeth of an
adult man. Which of the following statements
about the teeth is incorrect?

region M region M
region N region N
Tooth X Tooth ¥

A. The surface material of region M prevents the
teeth from decay.

B. Plaque is usually formed on the surface of
region N,

C. Tooth X is used for cutting food while tooth Y
is for grinding food.

D. Tooth X is located at the front of the jaw while
tooth Y is located at the back.

97.
Directions: Questions 11 to 12 refer to the diagram
below which shows the human digestive system:

Nutrition in Mammals P 10/20

97-11
Digestive juices 1, 2 and 3 were collected from
structures 1, 2 and 3 respectively. Small drops of
these juices were put on a strip of film which was
coated with protein as shown in the diagram
below:
digestive dipestive digestive
juicel Juice 2 juice 3

protein coat :m
film

The protein coat will be digested by the digestive
juices

A. 1 and 2 only.

B.land 3 only.

C.2and 3 only.

D.1,2and3.

97-12

If the digestive juices in question 11 were mixed
with a buffer solution of pH 2 before putting them
on the film, then the protein coat

A. would be digested at a slower rate by juice 1.
B. would be digested by juice 2 only.

C. would be digested at a faster rate by juice 3.

D. would not be digested at all.

98-5
The stomach wall produces mucus to cover its
surface. Which of the following statements
correctly describe(s) the function of the mucus?
(1) It kills the bacteria in the ingested food.
(2) It prevents the rubbing of food against the
stomach wall.
(3) It protects the stomach wall from the
action of the digestive enzymes.
A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only

98-9

Which of the following is most effective in
preventing tooth decay?

A. using a toothbrush with a larger head
B. brushing the teeth after meals

C. brushing the teeth harder

D. avoiding sugary food

98-10
Which of the following statements about the
function of the different ingredients of toothpaste
is correct?
(1) It contams calcium compounds for the
growth of the teeth.
{2) It contains fluoride compounds for
protecting the teeth from decay.
(3) It contains grinding particles for removing
plague on the tooth surface.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

Past HKCEE Questions

99-14
If the diet of a person is rich in carbohydrate, his
body will store the excess carbohydrate as
(1) fat.
(2) starch.
(3) glycogen.
A, (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D.(1),(2) and (3)

9.

Directions: Questions 15 and 16 refer to the
diagram below, which shows the transverse
section of an intestinal villus:

99-15

The main food substance absorbed into structure 1
is

A. fatty acids.

B. vitamins.

C. glucose.

D. fat.

99-16

Food substances absorbed into structure 2 will be
first transported to

A the liver.

B. the heart.

C. the kidneys.

D. the pancreas.

00

Directions: Questions 6 to 8 refer to the graph
below, which shows the digestion of three types of
food substances, X, Y and Z, along the alimentary
canal:

% of undigested
food substance

esent
£ 50

o g s i e B
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00-6

Which food substance(s) is/are digested in the
stomach?

A. X only

B. Y only

C. X and Y only

D.X,YandZ

00-7
What are food substances X, Y and Z?

X )4 zZ
A.  starch protein  fat
B.  starch fat protein
C. protein  fat starch
D. protein  starch fat
00-8

In the alimentary canal, most water is absorbed in
the

A. oesophagus.

B. stomach.

C, small intestine.

D. colon.

00-34

In the alimentary canal, bacteria in food are
mainly killed by

A saliva.

B. mucus.

C. gastric juice.

D. pancreatic juice.

01-12
The absorption of water in the small intestine is
facilitated by
(1) the presence of numerous capillaries.
(2) the absorption of digested food.
(3) the folding of the inner lining.
A. (1) and (2) only
B. (1} and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

01-13
The graph below shows the changes in pH of the
plaque on the tooth surface of a child:

7

oH of plaque 6
5

4+
0600 1200 1800

Time of the day (hour)
The change in pH from 12:00 to 12:30 hour is
most probably caused by
A. the destruction of the enamel by bacteria.
B. the bacteria reacting with the food debris.
C. the release of saliva into the mouth cavity.
D. the breakdown of the food debris by bacteria.

Past HKCEE Questions

-

Nutrition in Mammals

— r— — —

01-14

The liver is regarded as a digestive gland because
it

A. converts stored glycogen into glucose.

B. breaks down excess amino acids.

C. produces bile.

D. stores iron.

01.

Directions: Questions 15 to 17 refer to the graph
below, which shows the changes in pH of the
dental plaque of a person after he has eaten some
candies

intake of intzke of
candies candies

iz }

pHoof
dental plaque

Key: [ ealclun salts are Jout from the enamel

01-15

Calcium salts are lost from the enamel as a result
of their reaction with

A. acid.

B. sugar.

C. bacteria.

D. salivary amylase.

01-16

‘Which of the following statements about the

critical pH is correct?

A_ Tt is the pH of the candies.

B. It is the normal pH of the dental plaque.

C. It is the optimum pH for tooth decay to occur.

D. It is the pH below which tooth decay may
occur,

01-17
According to the graph, which of the following
can help to prevent tooth decay?
(1) reducing the frequency of eating sugary
food
(2) adding fluoride to drinking water
(3) brushing our teeth after eating
A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1}, (2) and (3)

01-19
Which of the following food substances is/are
absorbed directly without digestion?

(1) vitamin C

(2) sucrose

(3) polypeptide

P 12/20
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A. (1) only
B. (2) only
C. (1) and (3) only
D. (2)and (3) only

02-22

Which of the following comparisons between the
milk dentition and the permanent dentition of
humans 1s/are correct?

Milk dentition
(1) fewer molars
(2) no canines
(3) serves babies whose
main diet 1s milk

Permanent dentition
more molars

with canines

serves adults whose
main diet is solid
food

A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only

02-23
The photomicrograph below shows part of a
human organ

The function of structure X is to

A. detect light on the retina.

B. move the ovum along the oviduct.

C. reabsorb glucose in the kidney tubule.

D. absorb digested food in the alimentary canal.

03.

Directions: Questions 4 and 5 refer to the
diagram below, which shows the human
digestive system:
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03-04

Protein digestion occurs mainly in
A.1land3.

B. 2 and 3.

C. 2and 5.

D.3and 5.

03-05
Most mineral salts are absorbed in
A 2.

B.
[CY
D.

oW

03-13

Most of the fat absorbed in the small intestine is
first transported to the

A liver.

B. heart.

C. pancreas.

D. large intestine.

03-14
Frequent intake of candies causes tooth decay
because
(1) they are rich in sugar.
(2) they have a high energy value.
(3) they leave traces on the tooth surface.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2)and (3)

03-26

Which of the following correctly describes the
emulsification of oil by bile?

A. Tt produces fatty acids.

B. Its rate is highest at 37°C.

C. It occurs in the gall bladder.

D. It increases the surface area of the oil.

04-05

The fluid inside the lacteals of the
intestinal villi becomes milky after a
meal. This is due to the presence of
A. fatty acids.

B. amino acids.

C. fats.

D. proteins.

Direction: Questions 20 to 22 refer to the
diagram below, which shows part of the human
digestive system:
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04-20

‘Which structures produce enzymes for digesting
proteins in the alimentary canal?

A.1,2and 4

B. 1,2and5

C. 1,3and5

D.2,4and 5

04-21

Which structures are responsible for the 2¥@eracies
of blood glucose level?

A.2and 4 only

B. 2and 5 only

C. 4and 5 only

D. 2,4and5

04-22

Int a healthy person, structure 3 normally
contains a large number of bacteria. What is the
ecological relationship between the human and
the bacteria?

A. predation

B. parasitism

C. nutualism

D. competition

Directions: Questions 28 and 29 refer to the
diagram below, which shows the vertical section of
a human tooth:

04-28

04-29

Which structures receive a continuous supply of
nutrients?

A.1,2and3 only

B. 3,4 and 5 only

C. 1,2, 4 and 5 only

D.2,3,4and 5 only

05-11

Excess amino acids absorbed into the human body
will be

A.  used to form bile,

B. used to form new cells.

C.  stored in the liver as protein.

D. converted to urea and carbohydrate.

03-13

Which of the following about bile is correct?
It is produced by the gall bladder.

It contains an enzyme that digests fat.

1t helps break down fat into droplets.

It stimulates peristaltic movement of the
small intestine.

SOw»>

Questions 19 and 20 refer to the diagram
bejow, which shows the alimentary canal
and its associated structures:

05-19
Chemical digestion of carbohydrate occurs in

A. landZonly.
B. 1and4only.

C.  2and3only.
D. 3 and4 only.

05-20
If structure 5 of a person were blocked, which of
the following would occur?

: . A, His faeces would contain a lot of fat.
Which structures are hard and rigid? B.  His faeces would become hard and dry.
A 12and3 C. His blood insulin level would decrease.
B.l,2and4 D.  He would produce a large volume of dilute
C.1,3and 5 I
D.2,4and5 :
Past HKCEE Questions Nutrition in Mammals P 14/20
187
2 1 . a - i
J l J 3 i J i 1 y

06

Directions: Questions | and 2 refer to the diagram
below, which shows the alimentary canal and its
associated structures:

el
p

06-1
Which structures are responsible for
producing secretions that help the digestion
of fat?

A 1 and 3 only

B. 1 and 5 only

C.  2and3only

D.  4andS5only

06-2
Which of the following operations may help an
obese person to control body weight?
(1)  decrease the volume of 1
(2)  decrease the length of 2
(3)  decrease the length of 3
(1)and (2) only
(1) and (3) only
(2) and (3) only
(1).(9)and (3)

oW

07-09

Which of the following structures is supported by
cartilage?

A. aorta

B. urethra

C. trachea

D. oesophagus

07

Directions: Questions 19 and 20 refer to the
diagram below, which shows the human
alimentary canal and its associated structures:

[~
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07-19

‘Which of the following structures are responsible
for producing secretions that help the digestion of
proteins?

A. 1and 2 only

B. 1 and 3 only

C. 2 and 3 only

D.1,2and 3

07-20

Which of the following would be the possible
effect of removing part of structure 4 in an
operation?

A. Less faeces will be produced.

B. Oily faeces will be produced.

C. Hard faeces will be produced.

D. Watery faeces will be produced.
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e dissolves the substances to be
Past HKCEE tested
Questions
Nutrition in Mammals (1} pH value of F higher than A 9. (i) A-‘*pancreas 1 1
Suggested Answers (A is acidic, F 1s alkaline) 1 B - *caecum / large intestine 1
(i)  bile 1 (i) AandC 1
emulsify oil/change oil into oil (iii) e  bile secreted by the liver
droplets 1 e  causes emulsification of fat
Paper I i
(i) A,B,CD | . by reducing surface tension of
I () *G-blood capillaries 05 (iv) () 8 o o ! fat . _—
*H - lacteal 0.5 n n eamination . to increase surtace area for the
(i)  thin epithelium: 1 ll)lood lea;nng N lca;:.mg D (urea production) 1 enzymatic action
easy for diffusion of digested food 1 gluco;se o igh ) . . e +  Nenzymelfron pancreas
presence of a capillary system cve (1 (1) X *villus/ *villi 1 1 e breaks down fat into absorbable
and/or lacteal: 1 €xcess blood has | 1,1 Absorption / secrete enzymes forms
for transport of digested food 1 glucose | absorbed for digestion 1 e pancreatic juice / bile
finger-like/surface folded/large has been | plenty of B ; neutralizes acid from
su r:f,'ace' 3 A explanation | converted | glucose ?daptwe Explanation stomach
i feature . . .
increase surface area for absorption | “; fromiD thin Taciliate e toprovide an alkaline medium
(iii) glucose, | | glycogen epithelium | diffusion for enzyme to work
amino acids 1 el L well | ansport the @y _ _ 5
(iv) fatty acids, glycerol, fat droplets 1 ;t‘c::d in 15:51:2'0; by ;bmsgm (iv) xfmx the extract with starch solution :
(any 2) 1 blood or some‘tlme }
(v)  hepatic portal vein 1 vy D>C>B>A>B>E 1 capillaries test for disappearance of starch with
liver 1 (vi) for oxidation to release energy for folded/ increase surface | any 2 u)deT solutlon/te_st for presence of
hepatic vein 1 metabolic activities/for respiration 1 :i‘:;'ﬁ“"f InGa (11 : 1') reducing sugar with Benedict's
) S ek i 1
posterior vena cava/inferior for conversion into glycogen for Secrete to digest food sotution
vena cava 1 storage 1 digestive 0. () - .
(Accept words or labeled diagrams enzymes Lo (1) lmegion
with arrows in correct sequence. 4. (i) (1) A1,B1,B2 1 movements | increase contact ~ *stomach i
Marks are awarded to right links (2) A4,B4 1 - of villi with food (i) curveX ) 1
only) (i) (1) protein has been digested / juice (i) M: *lacteal 1 digestion of starch starts in the mouth
A contains protein digesting transport or absorb fat/fatty acid i ocavity 1
2. @ (1) AC 05 enzymes 1 lymphatic system 1 (iii) *pancreatic juice 1
(2) D,I 0.5 (2) reducing sugar has appeared / (@) (1) “nsulin 1 *bile N 1
(3) EH 05 juice B contains starch digesting panicreas I ~ *intestinal juice 1
4 B,J 05 enzymes 1 regulate glucose level in (iv) region D 1
@D (iii) blood 1 (v) *large intestine/ *colon/ *rectum 1
Difference Evolanation region A B 2) A>C-E 1 absorption of water/temporary
. name of | smali mouth L1 y storage of facces 1
In rabbit can storemore | 1+1 : P . (i)  B: *oesophagus / *esophagus /
longer/larger/bet | undigested region intestine / cavity *oull 1 ; Pati hould take less F: 1
ter developed cellulose duodenum / o gullet | o e o clesstat
P terial jejunum / (i) e  cilia present - sweep the Gall bladder stores bile juice which is
caccum matena ileum trapped dust particles/mucus 1 released when fatty food is present in
bacteria present/ | to digest 1+1 - - h i i 1
accommodated | cellulose b name of | pancreatic | saliva 11 i Ficna, JIesting
bacterial Y. juice juice / . mucus present - traps the dust + #Bile juice contains bile salts
- acteria’ action intesitinal particles in inhaled air / for emulsification of fat 1
(vice \(ersa). Jjuice moistens the inhaled air 1 # to provide a large surface area for
(ii1) *Peristalsis 1 e moist surface - moistens the action of lipase / enzymes 1
(iv) (1) absorb water N i ol e inhaled air (any 1) (Award only 1 mark for simple
(2) temporarily store faeces / = (1) toczb ]Erfemg ugs—— ! (iti)  during swallowing, ‘A’ moves answers such as: bile juice / salts
expel faeces / egestion 1 (i1)  to brea Of_f nto small pieces 1 downwards / covers up the facilitates digestion of fat.)
) S increase surface area for enzyme trachea 1 (i)  Patient B should take less sweet
3. (D) smallintestine/ ileum 1 action i ! to prevent food from entering the (sticky) food/less candy, chocolate,
B absor]_)tlon 1 Easm{to .swa O ! trachea 1 biscuit/starchy food, etc. 1
(i) hepaticartery 1 (ifi) Arawmg. (iv)  *saliva/ salivary secretion 1 Bacteria (in the tooth plaque) break
~ hepatic portal vein 1 ,CC/L“IHC_Y ! functions: (any 2) 2 down the food debris left between
(ili) hepatic vein 1 ilTebC Ia‘flty | deni . 1 e softens/moistens the food teeth 1
abels: enamel, dentine, pulp cavity, »  asalubricant during into acids 1
. c:_’l‘:jm’ Toot, cement (any 4) 2 swallowing which erodes /dissolves enamel /
(iv) chi ; 1 e  contains an enzyme which can dentine of the teeth |
presence of permanent teeth below brealiownistarch
milk teeth 1
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12.

(i) The formation of red precipitate
indicates the presence of reducing
sugar (glucose) in the water
This shows that the dialysis tubing
is permeable to glucose/permits the
diffusion of glucose into the
external solution

(i) (1) Increased amount of

precipitate in set-up B

indicates the presence of

more reducing sugar

which comes from the

hydrolysis/ breakdown of

starch

catalysed by the amylase

/enzyme in digestive juice X.
(2)  *saliva/ *salivary juice

*pancreatic juice

(i1}  The knot of the dialysis tubing
should be tied tightly
The outside of the dialysis
tubing should be rinsed with
distilled water before immersing
into the water
Any one of the following:

e after putting in the dialysis
tubing the water in the boiling
tube should be tested for the
presence of reducing sugar
immediately.

e the digestive juice X should
be tested for the presence of
reducing sugar

e the dialysis tubing should be
examined for any damage.

o the volume of distilled water
in the boiling tube should be
the same

(1)  Bacteria break down the food
releasing acid

(i1)  The acid dissolves the enamel /
dentine of the tooth

(iif) Any 1 of below:

e  avoid eating snacks between
meals to reduce the chance of
acid formation

e rinse the mouth/brush the

teeth after eating to
remove food debris / acid /
plaque

e use alkaline toothpaste to
neutralize the acid

(accept other reasonable answers)

(iv) large and clear diagram (D)
labels and title (any 5) (L) (0.5x5)
sign of early decay (S)

Past HKCEE Questions
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(i1)
(iif)

(iv)

(&)

(ii)

(iii)

oumd
doatine ctowm

to close the opening of the trachea / to

prevent food from entering the trachea

during swallowing

*peristalsis

It contains protease

to digest protein into short peptides /

amino acids / polypeptides

It is alkaline

to neutralize the acid from the

stomach / to provide a suttable pH for

the functioning of protease

The faeces will become more watery

because less water is absorbed if a

large part of D is removed

s breakdown of excess amino
acids / formation of urea

e storage of iron / vitamin A

e /vitamin D/ glycogen
regulation of blood sugar level

(any 2)

Bile produced in the liver cannot be
stored in A
When food enters the duodenum,
insufficient amount of bile is released
for emulsifying fats in the food
Thus the surface area for the action of
lipase decreases
Effective communication (c)
When part of structure D is removed,
digestion and absorption of food is
reduced
Energy intake becomes less than the
energy expenditure in the body
This may lead to the use /mobilization
of fat / food reserves stored in the
body
(i) *insulin
(i) It cannot regulate the blood
glucose level
as blood glucose would not be
converted into glycogen in the
cells of B

P 18720

17.

(i)

pulp 7 pulp cavity

O]

)]

(iif)

®

(ii)

(iii)

Past HKCEE Questions
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(2) A,B,C(05x3)

Drawing (D) : (resemblarice, large &
clear drawing)

Labels (L) : * enamel, dentine, pulp /
pulp cavity, jaw bone, root, crown
(any five) (5 x 0.5)

Title (T)
Uz

enamel

densine crown

root
Jaw bone

Structure of the molar

The pancreas is the major organ that
produces lipase.

Due to blockage of the pancreatic
duct, pancreatic lipase cannot
reach the duodenum.

Thus fat in the food cannot be
digested and is egested in the
faeces.

Due to the blockage of the
pancreatic duct, digestive
enzymes accumulate / become
active in the pancreas.

The protease accumulated digests
the tissue of the pancreas / the
lipase accumulated digests the cell
membrane of pancreatic tissue cells.
The damaged pancreas secretes less
insulin.

Thus excessive glucose in the blood
cannot be converted to glycogen in
the liver.

Blood glucose level in these patients
remains so high that the kidneys
cannot reabsorb all glucose from
the glomerular filtrate.

Thus glucose is found in the urine.

X 1s a finger-like projection of the
intestinal wall.

This feature provides a large surface
area for food absorption.

The epithelium of X is very thin/
one-cell thick.

This shortens the distance of
diffusion / transport of digested
food substances.

X - hepatic portal vein = liver
-> hepatic vein - vena cava 2
(heart}

The peristaltic contraction of the
muscle layer pushes food along the
small mtestine.

This also helps to mix food with
digestive enzymes.

0.5
15

25
0.5
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(®

®)

©
)

(e)

(a)
®

©

(3

®)

alkaline substance / substance that
inhibits acid secretion / substance
that protects the stomach wall
Because usually bacteria are
killed by the acid secreted by the
stomach

Helicobacter pylori is the cause of
ulcer

Introduce Helicobacter pylori into
the stomach of healthy mammals

If the hypothesis is correct, these
animals would develop gastric ulcer
symptom

The churning action of the stomach
will break down food into smaller
pleces

This helps to increase the surface
area of food for the action of
enzymes

It also helps to mix the food with the
digestive enzymes

(effective communication)

150 ml
saliva, mucus, gastric juice, pancreatic
juice, bile, intestinal juice (any two)
(1) Any 1 set below (1+1)
The small intestine is longer
than the large intestine
so the time for water absorption
is longer / surface area for water
absorption is larger
or
The inner wall of the small
intestine is highly folded / has a
large number of villi. Thus the
surface area for water
absorption is larger
(1) The absorption of digested food
mto blood increases the water
potential of the gut content.
As aresult, water is drawn into
the blood by osmosis.
Effective Communication (C)

(1)  slightly overweight

(ii) 49.0-56.5kg

(1) | apple shape

(1) | WHR of Mr Wong = 0.90, thus
he is of pear shape
WHR of Mrs Wong = 0.92, thus
she is of apple shape
Mrs Wong has a higher health
risk

P 19/20
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(¢)  This diet has high content of dietary 99-14 B
fibre 1 99-15 D
which is indigestible / add bulks to the 99-16 A
food to give the sense of fullness 1 00-6 B
1t also has low fat content 1 00-7 A
and hence the overall energy intake 00-8 @
through this diet will be lowered 00-34 C
redum_ng the chance_z oflobesny 1 01-12 D
Effective Communication (C) 1 01-13 D

22 (@) (i) Gastric juice is acidic / contains gi:}g i
hydrochloric acid 1

. s o : 02-16 D

(ii) Pa.ncr_eatlwuxce / bile / intestinal 0217 B

juice in the small intestine 1 0219 A
are alkaline i

which neutralizes the gastric 02:22 A

e } 02-23 D

Effective Communication 1@ 03-04 B

(b)  After meal, the release of gastric juice 03-05 B
increases 1 03-13 B
and the pressure inside the stomach 03-14 B
increases | 03-26 D
Also, the stomach and oesophagus are 04-05 C
at the same level while sleeping 1 04-20 A
These increase the chance of gastric 04-21 B
reflux 04-22 (&

{¢)  The acid in the gastric content 04-28 B
dissolves 1 04-29 D
the enamel / calcium salts of the tooth 1 05-11 D

05-13 C

05-19 B

05-20 A

06-1 D

Paper IT 06-2 B

07-09 C

90-4 A 07-19 D

90-5 D 07-20 D
90-7 D
90-8 C
90-9 A
90-10 b
91-15 @
92-14 D
92-16 ©
93-5 A
93-12 B
93-13 [d]
94-3 [0
94-4 G
94-5 D
94-6 B
95-5 C
95-14 (@]
95-15 A
95-16 A
97-10 B
97-11 ©
97-12 B
98-5 D
98-9 B
98-10 G
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Past HKCEE Questions

Photosynthesis

Paperi

. The following series of diagrams show the steps
involved in testing for starch in green leaves.

piace ihe discs in bofing
water for two minutes o]

punch the discs out of
the leaf with a cork borar

soften the discs in water

(eXe]
[olNe]
add a few drops of iodine
solution onto the discs

oil the dises in
ethyl aicohol using a
water bath

(1) Using the numbers on the diagrams,
indicate the correct sequence for such a
test.

(ii) What are the reasons for carrying out the
steps shown in diagrams 1 and 3?

(iit) If starch is present in the leaf discs, what
would be the observable result of the
above test?

(iv) What inference is usually made if starch is
detected in the leaf discs using the above
test?

(v) If the discs were taken from the
non-pigmented part of the leaf, what result
would you expect to get from the above
test? Explain your answer. (10 marks)

(HKCEE 1979)

Past HKCEE Questions

Photosynthesis

w7

The diagram above shows the apparatus used
in an experiment on photosynthesis. The leaf
dises were punched from the same
dicotyledonous leaf and were put in a bottle.
Alr trapped in the discs was removed by
means of an air pump until all the discs sank
to the bottom.

Equal numbers of leaf discs were then
transferred to separate dishes containing
sodium hydrogen carbonate solutions of
different concentrations.

All dishes were exposed to light of the same
intensity. The time required for all discs in
each petri-dish to rise to the surface was
measured for calculating the rate of
photosynthesis as shown in the table below:

Concentration of | Time (T) for the Rate of

sodium hydrogen| leaf discstarise | photosynthesis
carbonate tothesurface | in terms of UT

solution (%) (seconds) (second™)

0 - 0

0.10 135 7.4 x 1073

020 105 95 x 107

030 %0 111x 103

0.40 83 120 x 10

050 8 120 x 107

(1) Using graph paper, draw a curve to show
the relationship between the rate of
photosynthesis and the concentration of
sodium hydrogen carbonate solution.

(i1} Describe the relationship shown by the
curve drawn in (i).

(iii) Before transferring the leaf discs to the
sodium hydrogen carbonate solution, why
was it necessary to remove the air so that
they all sank?

(iv) Explain why the leaf discs
(1) failed to rise in 0% sodium hydrogen

carbonate solution.
(2) rose in the solutions of other
concentrations.

(v) Why would the results be less accurate if
the discs were punched from the mid-rib
region of the leaf?

(v1) If the experiment were to be repeated with
the same number of leaf discs, suggest one
way to shorten the time to obtain the
results.

{HKCEE 1985)

P1/14

3. The following apparatus is put under suniight
to show that a certain condition is necessary
for photosynthesis:

welkwatered plant lime water ,;m;";‘id.
solution
(1) What is the condition being studied?
(1 mark)
(ii) In this experiment, what is the purpose of
using
(1) the concentrated sodium hydroxide
solution?
(2) the lime water? (2 marks)
(iii) Explain what should be done to the plant
before the experiment starts. (2 marks)
(iv) After two hours, the leaf in the glass bottle
is detached and tested to see whether
photosynthesis has taken place. Describe
how the test should be carried out.
(4 marks)
(v) Suggest a control for this experiment.
(2 marks)
(HKCEE 1989)

4. The following photomicrograph shows the
transverse section of part of a leaf:

coll D

(1) Name C and D. (2 marks)
(i1) Structure B is the major site of
photosynthesis. Describe TWO structural
features which enable it to carry out
photosynthesis efficiently. (2 marks)
(iii) What is the significance of the large
intercellular spaces in C with respect to
photosynthesis? (1 mark)
(iv} A leaf of the same kind as that shown in
the photomicrograph was placed in hot

Past HKCEE Questions Photosynthesis
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water. Bubbles were found to evolve from
one surface only.
(1) Explain why bubbling occurred.
(2) Explain why bubbling occurred only

on one surface. (3 marks)

(v) Which TWO labelled structures may be
absent in the leaves of certain aquatic
plants? Explain your choice
(4 marks)

5. The net carbon dioxide uptake and release
from the stem and a single leaf of a herbaceous
plant were measured at different light intensities.
The results are shown below:

- : Net uptake (+)/net release (-} of
Light intensity carbon dioxide (mg cmh7Y)
itrary units}
stem leat
0 -10 -0
2 +0.6 +56
4 +22 +92
6 34 +11.0
8 44 +12.0
10 +5.0 +12.6

(1) Plot the above data on the same graph.
(4 marks)
(i1) Considering a leaf of 10 cm2 at a light
intensity of 5 units,

(1) state the net carbon dioxide uptake by
the leaf in one hour. (1 mark)

(2) calculate the actual amount of carbon
dioxide used by this leaf in
photosynthesis in the same period.

(2 marks}
(iif)

(1) With reference to the graph you have
drawn, state which organ, the stem or
the leaf, is more efficient in carrying
out photosynthesis. Explain how you
arrive at your answer. (2 marks)

(2) Suggest TWO structural features
which enable this organ to carry out
photosynthesis more efficiently.

(2 marks)
(HKCEE 1990)

6. A water soluble dye has a colourless form
which changes to blue if oxygen is provided:

add oxygen
colourless form blue form

—_

(i) The diagram below shows an
experimental setup to study the effect of
light intensity on the rate of
photosynthesis of Hydrilla. The time
taken (T) for the colourless dye solution
to change to blue is a measure of the
relative rate of photosynthesis.

P2/14
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Using the results of the experiment, a graph is
plotted as shown below:

Halative photosynthatic rata

L ——
-l T —
° 0.08 .
4
£ : —— >
£ < oo = 2
RN ===r =
o -~ —
H - —
& onafAe
re== T T —
0 10 20 30 40

Relative light intensity (arbitrary unit)

(1) What is the purpose of adding a layer of
oil on top of the solution? (1 mark)
(2) Why 1s sodium hydrogencarbonate added?
(1 mark)
(3) What is the relationship between the
distance of the lamp away from the
botling tube and the relative light
intensity? (1 mark)
(4) How long did it take for the solution to
change to blue when the relative light
intensity was at 10 arbitrary units? Show
all your calculations. (2 marks)
(5) What conclusion can you draw from the
results of this experiment? (2 marks)

(ii) A student found that gently blowing air into a

Past HKCEE Questions

solution of the colourless form of this dye
could change it into the blue form. He
doubted that this colour change was due to
carbon dioxide rather than oxygen in his
breath. Draw and label a simple experimental
set-up to show that this colour change is
NOT caused by carbon dioxide. (4 marks)
(HKCEE 1991)

(i) Most leaves have the following features in

common

(1) they are thin, and

(2) they are green in colour.
Explain the importance of each of these
features in relatton to the photosynthetic
function of leaves. (5 marks)

(HKCEE 1994)

Photosynthesis

w

e

8. The photomicrograph below shows the
transverse section of a leaf:

(i) Using Tellers in the photomicrograph, state the

cell types which
(1) contains chlorophyll.

(2) regulates water loss. (2 marks)
(1i) Describe how cell type B obtains
(1) water from cell type G (2 marks)

(2) carbon dioxide from the atmosphere.
(3 marks)

(i1i) Describe what happens to water and carbon

dioxide in cell type B during photosynthesis.
(3 marks)
(HKCEE 1996)

To study the conditions required for
photosynthesis, a destarched plant with
variegated leaves was put under sunlight for 4
hours as shown in the diagram below:

colourkess and
transparent plastic bag

lsal B

(i) Explain why the plant can be destarched by
keeping it in darkness for 48 hours.
(1 marks)
(if) What is the use of soda lime in the set-up?
(1 mark)
(111) After 4 hours, both leaf A and leaf B were
detached and tested to see whether
photosynthesis had taken place. Describe
how the test should be carried rut.
(4 marks)
(iv) After the test in (ii1), what 1s the observed
result of
(1) leaf A,
(2) leaf B? (2 marks)
(v) What conclusion, if any, can be drawn by
comparing the results of
(1) the green part and the non-green part
of leaf A only,
(2) the green part of leaf A and the green
part of leaf B only,

P3/14
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(3) the green part of leaf A and the
non-green part of leaf B only?
Give an explanation if no conclusion can be
drawn. (4 marks)
(HKCEE 1997)

. Exhaust gas from power stations is rich in

carbon dioxide. Some scientists attempted to
make use of the exhaust gas for growing
microscopic green algae. The diagram below
shows a set-up used to compare the effect of
air and exhaust gas on the growth of algae:

light
AN

glasstank — | |

— gas out

248 in —»

In the first treatment, air was passed into the
glass tank. Two samples of the algal culture,
each of 1 litre, were withdrawn at an interval
of 24 hours. The dry mass of the algae in
each sample was determined. In the second
treatment, the same procedure was repeated
but exhaust gas was used instead of air. The
results are shown in the table below:

Dry s ol 33 pae {5)
Tresiment Garused ¢ bowr 0 2t howr 28
1 Ak 360 364
1 Exhaud gas 1K 348

Past HKCEE Questions

(i) What is meant by the dry mass of the algae?
(1 mark)
(ii) Explain the difference in dry mass of the

two algal samples in treatment 1.

(4 marks)
(iii)

(1) Based on the results of treatments I
and II, what is the effect of aerating
the algal culture with the exhaust gas?

(1 mark)
(2) Suggest a reason to explain why there
1s such an effect. (2 marks)
(iv) Explain how the global air temperature
may be affected if the practice of using
exhaust gas from power stations to culture
algae is adopted all over the world.
(3 marks)
(HKCEE 1999)

chloroptast

N
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11. The diagram below shows part of a section of

a leaf’

(1) Name tissues A and B. (2 marks)
(ii) Regions 1 and 2 have the same area. Work out

the ratio of the density of chloroplasts in
region 1 to that in region 2. (2 marks)

(iif) With reference to your answer to (ii), what

would be the significance of this pattern of
chloroplast distribution in the leaf? Explain
your answer. (4 marks)

(iv) It is suggested that cell type C is responsible

for the transport of water from the stem to the
leaf. Design an investigation to test this idea
using a leafy shoot. (4 marks)

(HKCEE 2000)

. The set-up below 1s used to measure the rate

of photosynthesis of a green plant. The sodium
hydrogencarbonate solution helps to maintain
a constant level of carbon dioxide inside the
syringe during the experiment.

phoger (position of plunger remained
unchanged during the experiment)

(1) Explain why the water level in the pipette
will drop when the set-up is put under
bright light condition. (4 marks)

(ii) A fluorescent lamp was placed 12 cm away
from the set-up. The position of the water
level was recorded at 10-minute intervals

P4/14
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for 30 minutes. The same procedure was
repeated with the lamp placed 18 ¢cm and
24 cm away. The results of the experiment
are shown in the graph below:

030 T T 1

: 2em
825
020
Bosition of water fevel Bem
S
R s
010
T FT 24
085 H =
° s |l 15 2w 2 10

Tiene {min}

(1) Given that the rate of respiration of the
plant is 0.002 cm® 0, min™, calculate the
rate of photosynthesis of the plant when
the lamp was 12 ¢m away from the
set-up. (2 marks)

(2) What was the effect on the rate of
photosynthesis of the plant when the
distance between the lamp and the plant
increased? How would you explain this?

(2 marks)

(iii) The set-up can be modified to measure the
rate of respiration of the plant. State three

necessary modifications. (3 marks)

(HKCEE 2001)

13. In 1883, a German scientist, Engelmann,
used a green alga to study the effect of light
on photosynthesis. This alga has long
ribbon-like chloroplasts. He placed the alga
on a slide with a suspension of bacteria which
would migrate to regions with high oxygen
concentration. He observed the distribution
of the bacteria under different light
conditions. The results are shown in the
diagram below:

T1. under white light L. under light spots
of different colours

(1) Describe the distribution of bacteria in I and I1.

(2 marks)
(ii) How would you account for the bacteria
distribution in 117 (2 marks)

(i11) What did Engelmann wish to find out by
setting up the experiment in ? (I mark)
(tv) What conclusions can you draw from the

results in II1? (2 marks)
Past HKCEE Questions Photosynthesis
N ™ 3 - a - 5 P
A 4 < 4 -

)

(1) Draw a labelled diagram to show an
experimental set-up used to test whether the
conclusions in (iv} are correct or not. You
are provided with a waterweed, a table
lamp, colour filters and materials that you

can get in the laboratory. (3 marks)
(2) What data would you collect with this set-up?
(1 mark)

(HKCEE 2004)

14. The diagram below shows a set-up used
to measure the rate of photosynthesis of a
pondweed. A lamp was placed at different
distances from the pondweed. At each
distance, the volume of gas collected per
minute was taken as the rate of
photosynthesis.

sosition of phrger
remains unchanged

table lap.
Pondweed

sodium
byérogencarbonate
soktion .

aduaed 1be

The results of the experiment are shown in

the table below:
Light irtensity (acbitrary unit) |  Rate af photasynthesis (mm’ min™)

0.4 0.0
0.6 0.8
1.6 2.0
2.5 27
5.0 35
10.0 33

(6] How would you measure the

volume of gas collected per minute
using this set-up? (1 mark)

(1) Present the results of the experiment
in the form of a graph. (4 marks)

(i) Describe and explain the change in
the rate of photosynthesis with light
intensity. (4 marks)

(iv) Explain why the rate of
photosynthesis becomes 0 even
there is 0.4 arbitrary unit of light.

(2 marks)

14. The photomicrograph below shows a cross
section of a dicotyledonous leaf:

P 5/14
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(a) With reference to the photomicrograph,
give two structural differences between
cell types X and Y. (2 marks)

(b) (i) In the presence of light,
carbohydrates are formed and then stored
in cell type Y.

(1) State the carbohydrate stored.
(1 mark)
(2) If you have prepared a thin section
of a leaf, how would you show the
presence of the stored carbohydrate
in it? (3 marks)
(if) Explain why the stored
carbohydrate in cell type Y disappears
when the plant is kept in darkness.
(3 marks)

(c) During transpiration, water evaporates
from the surface of cell type Y. How does
this help cell type Y to obtain minerals?

(3 marks)
(HKCEE 2007)
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Photosvnthesis
Paper 11

91-6

Which of the following cells possess chloroplasts?
(1) a guard cell
(2) a leaf mesophyll cell
(3) an onion epidermal cell

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

92.
Directions: Questions 1 and 2 refer to the diagram
below which shows a transverse section of a leaf:

cuticle

W 1

2

92-1

Which of the cells are green?
A. (1) and (4) only

B.(2) and (3) only

C. (1), (2) and (3) only

D. (2), (3) and (4) only

92-2
The cuticle covering the upper and lower surfaces
is for
(1) supporting the leaf.
(2) preventing the mvasion by germs.
(3) reducing water evaporation from the
surfaces.
A. (1) and (2) only
R. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

92-5

The oxygen released during photosynthesis of
green leaves comes from

A. air.

B. water.

C. chlorophyll.

D. carbon dioxide.

92-8

The experimental set-up shown below was kept in
the dark for 48 hours before exposing it to sunlight
for another 3 hours. Leaf X and Y were then tested
for starch. Which of the following would be the

Past HKCEE Questions Photosynthesis
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probable results?

Jeal X

lal¥

==
C patted plant

bell jas cavered
with bisck cloth

Leaf X Leaf Y
A starch present starch present
B.  Starch present starch absent
C.  starch absent starch present
D. starch absent search absent
92-9

When testing a leaf for starch, the leaf is boiled
with alcohol in a water bath to

A. kil the cells.

B. make it soft.

C. dissolve the starch.

D. extract the chiorophyll.

93.

Directions: Questions 16 and 17 refer to tire graph
below. The graph shows the rate of photosynthesis
of a green plant when it is placed under lights of
different colours:

nteof
e e
405 W 560 w0 710 wavckength
Yokt W g yeltow el (wm)
93-16

Which coloured lights are moat effective for
photosynthesis?

A. yellow and green

B. yellow and blue

C. red and green

D. red and blue

93-17

Which of the following would oceur if only green

light reached the earth?

A. The total number of animals on earth would
decrease.

B. The amount of food produced by green plants

P7/14
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would increase.

C. The amount of oxygen in the atmosphere would
increase.

D. The amount of carbon dioxide in the
atmosphere would decrease.

94.
Directions: Questions 7 and 8 refer to the diagram
below which shows certain metabolic pathways
that take place in a mesophyll cell:

carbon diozide

hydrogen

[0)
L FE e

94-7

Which of the following processes requires light
energy?

A (1)

B.(2)

C.(3)

D.(4)

94-8

What is substance X?
A. amino acid

B. cellulose

C. chlorophyll

D. simple sugar

95-10
The diagram below shows a plant viewed from the
top

The leaves of the plant are so arranged in order to
allow the leaves to

A. have more space to grow.

B. absorb the maximum amount of light.

C. spread out for the landing of insects.

D. absorb the maximum amount of rain water.

96-10

Which of the following elements in plants are
obtained from the air through the leaves?

A. carbon and oxygen

B. carbon and nitrogen

C. nitrogen and oxygen

D. carbon, nitrogen and oxygen

Past HKCEE Questions

r—

Photosynthesis

214

97.

Directions: Questions 17 and 18 refer to the
diagram below which shows a section of a leaf:

SIOLIE A

B’

97-17

Which cell types are green?

A.1and 4 only
B. 2 and 5 only
C. 1,2 and 4 only
D.1,2and 5 only

97-18

Respiration occurs in all cell types except

A2
B 5
C.land2.
D. 3 and 4.

01-13

The oxygen produced during photosynthesis

comes from

A. water.

B. glicose.

C. chlorophyll.

D. carbon dioxide.

02.

Directions: Questions 5 and 6 refer to the set-up
below, which is used to investigate the
photosynthesis of a waterweed

T

The waterweed produces gas X and starch from

02-5

Gas X
A, water
B, water

C. carbon dioxide
D. carbon dioxide

Starch
carbon dioxide
carbon dioxide and
water
Glucose
carbon dioxide and
water

P8/14
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02-6
Arrange in the correct order the following steps
for testing the presence of starch in the green
leaves of the waterweed
(1) Add iodine solution.
(2) Soak the leaves in warm water.
(3) Boil the leaves in water for two minutes.
(4) lmmerse the leaves in alcohol heated in a
hot water bath.
A (D,(2,06). &
B.(2),(4), (3), (1)
C.(3), 4, (2) (1)
D.#,(1),(3).(2)

03-3
‘Which of the following correctly compares an
epidermal cell and a mesophyll cell of a leaf?

03-8

The rate obtained in this study is lower than the

actual rate of photosynthesis of the plant, This is

because

A. the plant carried out respiration at the same
time.

B. the plant carried out transpiration at the same
time.

C. there might be a rise in the air temperature
during the study.

D. there might be a change in the relative
humidity in air during the study.

05-10

‘Water is a raw material for photosynthesis. In
which of the following substances will the
hydrogen and oxygen from water be found at the
end of photosynthesis?

Epidermal cell Mesophyll cell Hydrogen Oxygen
A. | without nucleus with nucleus A carbohydrate oxygen gas
B. | without cell wall with cell wall B. carbohydrate carbohydrate
C. | without chloroplasts | with chioroplasts C. hydrogen gas oxygen gas
D. | without large with large vacuole D. hydrogen gas carbohydrate
vacuole
06.
Directions: Questions 26 and 27 refer to the
03. photomicrograph below, which shows the cross

Directions: Questions 7 and 8 refer to the
diagram below, which shows a set-up used to
find the rate of photosynthesis of a green plant.

w
The sodium hydrogencarbonate solution helps
to maintain a constant level of carbon dioxide
inside the syringe. During the study, the e
position of. the plunger remained unchanged.
pluoger %
z
green plant
Source:  Depariment of Biology, 5500 University of Packway, Biofegy Images.
URL: himpaelaimage contuedetenl crost suionios
sodium hydrogencarbonate
solution
06-26
Which of the following correctly lists the
functions of cell types W, X and Z?
pipetts w I z
A, support transport protection
colowred water B. photosynthesis  transport storage
C. storage support photosvnthesis
D. hotosynthesis support rotection
The results of the study are: PRoLGeyests R P
Initial pipette reading = 0.20 mL 06-27

Pipette reading after 30 minutes = 0.45 mL

03-7
Based on the results, what is the rate of
photosynthesis of this plant?

section of a leaf’

Which of the following comparisons of the
different cell types are correct?
(1) Cell type W contains more
mitochondria than cell type Z.
(2) Cell type W contains more chloroplasts

07-03
‘Which of the following correctly describe
photosynthesis'?

(1) Itisa catabolic process.

(2) Itis an energy conversion process.

(3) Itisaprocess by which producers make
food.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

A. 0.25 mL CO, absorbed per hour than cell type Y.
B. 0.50 mL CO; absorbed per hour (3) Cell type X contains a larger vacuole
C. 0.25 mL O produced per hour than cell type Z.
D. 0.50 mL O3 produced per hour A (1)and (2) only
B. (1)and(3)only
C.  (2)and (3) only
D. (1),(2)and (3)
Past HKCEE Questions Photosynthesis P9/14 Past HKCEE Questions Photosynthesis P10/14
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Photosynthesis
Suggested Answers

Paper1

@B 41,325 2
(1)  diagram 1:
e tokill the leaf cells
s tostop any chemical changes
e for easier extraction of
chlorophyll
diagram 3:
e toextract chlorophyll / to
decolourize leaf
(any 2) 2
(iii)  leaf discs change to dark blue
(iv)  photosynthesis has taken place in

the leaf
(v} no colour change / stained brown 1
no starch is formed 1
because chlorophyll is absent 1
(1)  Graph:
axes - correct with labels i
points - at least 5 correctly plotted 1

curve - joining up the points plotted 1

Wt

e el photaryadidl »

9 LA 0.2 e3
inn ol 1ugivn N 1
(i} no photosynthesis at 0% 1

rate of photosynthesis increases

rapidly from 0 - 0.2%

AND/OR increasing steadily from

0.2- 04% 1

becoming constant beyond 0.4% 1
(1)  to prepare the discs in such a

position so that they may be buoyed

up by the gas evolved from

photosynthesis 1

@)

C0, Rate of Surplus O,
sumply
1 density
lowered
{0 2er0 / oqual or | no 1+1+
slower than 1
inion rate|
(2) | ncreasing| faster than yes 1+1+
fration rato 1

Past HKCEE Questions Photosynthesis
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)

vi)

3@
(1)

(iif)

()

(&)

(i)

(iii)
(iv)

™)

mid-rib region contains mainly
vascular tissues (main vein) with less
photosynthetic cells

increase the temperature / increasing
the light intensity / increase the
concentration of each NaHCO;
solution used by say 0.1 %

carbon dioxide

(1) to absorb carbon dioxide from
the incoming air

(2) to check that all carbon dioxide
from the incoming air has been
removed

(any 2)

e by putting the plant in darkness
for a few days before setting up

e destarch the leaves

®  toensure that any starch
detected was formed during the
experiment

put the leaf in boiling water for a few

minutes

put the leaf in a tube of alcohol in a

hot water bath

put the leaf in water

add 1odine solution

replace both sodium hydroxide

solution and lime water by water / put

the leaf outside the glass bottle

C - spongy mesophyll / cells / layer

D - guard cell

cells are closely packed

possessing a large number of

chloroplasts

for rapid diffusion of gases to

facilitate photosynthesis

(1) air in the intercellular spaces
expands on heating

(2) and passes out through the
stomata

A there is no dangerof | 1+1
(cuticle) desiccation

ccll D gascous diffusion 1+1
(guard cell) | occurs all over the
plant surfaces where
there is no cuticle

{accept other suitable answers)
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(i) correct choices of axes 1
correct labelling of axes and giving
a key to each curve 1
correct plotting of 5 points for each
curve (1-+1) 2
sj - : :
1l
|
N
3
1.
4
|

(i) (1) (102+-02)x 10mg
=102 +/-2mg 1
(N.B. No unit, no mark.}

(2) [(102+-02)+1.0]x10mg 1
=112+/-2mg 1
(N.B. No unit, no mark.)

(1)) (1) the leaf because the carbon
dioxide uptake by the leaf is
always higher than that by the
atmosphere 1

(2) (Any2)(1x2) 2
e more chloroplast (per
unit area) / closely
packed palisade cells
e  more stomata /
TumMerous air spaces
e thin/flat

(1) (1) toprevent oxygen in air

dissolving into the solution 1
(2) to provide sufficient carbon

dioxide in the tube 1
(3) the relative light intensity is

inversely proportional to the

{square of) distance of the

lamp away from the test-tube |
(4) 1/T=0.05min" 1

T =20 min (no unit, no mark) 1
{5) the rate of photosynthesis

Increases with increasing

light intensity up to a certain

point, 1

beyond which the rate levels

off 1

Past HKCEE Questions Photosynthesis
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(ii)

AR )]

(i)

(iii)

9. M

(i)
(iii)

r—

Points to note for in the diagram:
soda lime / cone. KOH / cone. NaOH
solution in an enclosed container to
absorb CO,

lime water / hydrogen carbonate
indicator in an enclosed container to
check the absence of CO,

correctly linked glass tubings and
rubber tubings

dye solution in container with an air
outlet

(N.B. No mark is to be awarded if the
set-up is not workable. )

o T

dys satmiien K wacey)
Srbafon e

It allows the mesophyll cells
(photosynthetic cells)

to have a rapid supply of gases,
and adequate supply of light
Because mesophyll cells contain
chloroplasts / chlorophyll

to absorb light

a

=

@

g

(1) B, C(E optional)
(2) E
(1) Water moves from cell to cell
by osmosis
(2) Carbon dioxide in air diffuses
through stomatal pores
into the air spaces to cell type B
‘Water 1s split into hydrogen and
oxygen
Hydrogen combines with carbon
dioxide
to form carbohydrate inside cell type
B

In darkness, starch in the leaves is
converted to sugars

which are transported away from the
leaves / oxidized in respiration

To absorb carbon dioxide in the
plastic bag

Put the leaf in boiling water
Immerse the leaf in hot alcohol
Immerse it in water

Add iodine solution onto the leaf
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(1} Inleaf A, the green part
turned to dark blue and the
non-green part became
brown 1n colour after the
iodine test

(2) Inleaf B, both the green part
and non-green part became
brown after the iodine test

(1)  Chlorophyll is necessary for
photosynthesis

(2) Carbon dioxide is necessary
for photosynthesis

(3) No conclusion can be drawn
because the non-green part of
leaf B differs from the green
part of leaf A by the absence
of chlorophyll and carbon
dioxide / by two variables

Dry mass of the algae is the mass of
the algae in which all the water has
been removed

The dry mass of the algae at hour
24 was greater than that at hour 0
because the algae have carried out
photosynthesis in the 24 hours

to make carbohydrates / organic
compounds

And the rate of photosynthesis is
greater than the rate of respiration
of the algae

so its cells are under direct
illumination / can receive more
sunlight than the cells of tissue B .
Effective communication (C)

Put the stem of a leafy shoot in a dye
solution for some time

Cut cross sections of the stem and the
leaf

Examine the sections under the
microscope

Cell type C would be stained by the
dye

Under bright light condition, the rate

of photosynthesis of the piant

becomes greater than the rate of

respiration

Thus there is a net production of

oxygen by the plant

Meanwhile, the carbon dioxide level

inside the syringe remains constant

This results in an increase in air

pressure inside the syringe

Effective communication (C)

(1) Net rate of oxygen produced by
the plant = 0.009 ¢m® O, min™
Rate of photosynthesis of the
plant when the lamp was 12 cm
from it
=(0.009 + 0.002) cm’ O, min™
=0.011 cm® O min™

)

(1)  Workable set-up : (must include light source, water,
waterweed & colour filters)
Labels : © colour filters, @ waterweed, @ water / lamp /
Bas or oxygen
Title

-

Ser-up for srudying the effect of light celows an photomynthesls

B1s/ exygen
eolour filter

water

waerweed

(2)  Measure the volume of
oxygen produced /
number of oxygen
bubbles released per unit
time / over a period of 1
time.

(i)  Measure the displacement of the
solution level in the graduated !
tube

(ii) Title (T) 1
Correct choice of axes (A) 0.5
Correct labelling of axes together
with units (L) 1
Correct plotting and joining of
points (P)

Ban s{atntonr i it AT bek sty

15. (a) Cell type X has no cellular

content while cell type Y has
Cell type X has a thicker cell wall

than cell type Y
(b) (i) (1) Starch
@
Add a drop of iodine

(i)

solution to the leaf section
Observe the leaf section
under the microscope

The section turns blue
black

In darkness,
photosynthesis stops

The stored carbohydrate is
converted to sugars

which are transported
away to other parts of the
plant/ are used in
respiration

Effective Communication

(¢) When water evaporates from cell
type Y, a transpiration pull is set

tip

Water is drawn from xylem to cell

type Y

together with dissolved minerals

-

Effective communication (C) (2) The rate of photosynthesis Paper I1
(1) The algae grow faster when decreased
they are supplied with because the light intensity 1-6 A 01-13 A
exhaust gas decreased as the distance 2-1 D 02-5 B
(2) The exhaust gas is rich in between the plant and the lamp 2R C 02-6 c
carbon dioxide increased 97-5 B 03-3 C
so that the algae can carry out Remove the sodium 1 928 B 037 D
photosynthesis at a higher hydrogencarbonate solution . Lo mtromuns » 929 D 038 .
rate Put a vial of soda lime / sodium (ii1) From 0.4 — 5.0 arbitrary units 03-16 D 05-10 A
The carbon dioxide output to air is hydroxide solution into the syringe light intensity, the rate of 0317 x 0626 D
reduced Wrap the syringe with black paper / photosynthesis increases with 517 A 0627 A
leading to a decrease in the aluminium foil increasing light intensity 1 548 D 07-03 C
greenhouse effect which is caused because there is more energy 95-10 B
by carbon dioxide 1 13. (i)  The bacteria distributed evenly in I, 1 trapped for dark reaction 1 5610 N
Thus it helps to slow down / but concentrated on the chloroplast in Above 5.0 arbitrary units light T =
prevent global warming ! 1L 1 intensity, the rate of 97.]8 N
(ii) In the presence of light, the photosynthesis remains the same 1 =
(i)  Tissue A is 'palisade mesophyll 1 chloroplast produced oxygen during because there is insufficient
Tissue B is 'spongy mesophyll 1 photosynthesis. 1 supply of carbon dioxide at high
(ii)  Number of chloroplasts in region 1 This led to the movement of bacteria light intensity / enzyme activity is
is 20; while that in region 2 is 12 1 toward the chloroplast. 1 not high enough at high light
Ratio of chloroplast density in (iii) To study the effect of light of intensity 1
region 1 to that in region 2 is 5.3 1 different colours on (the rate of) Effective Communication (C) 1
(iti)  This allows the leaf to carry out photosynthesis. 1 (iv) Because at 0.4 arbitrary unit of
photosynthesis at a higher rate 1 (iv) Photosynthesis occurs at similar rates light, the rate of respiration is
because tissue A has a higher in red and blue lights which are higher equal to the actual rate of
density of chloroplasts 1 than that in green light. 1 photosynthesis 1
and it is located in the upper layer so there is no net oxygen released 1
of the leaf i
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1. The diagram below shows longitudinal sections
of an onion, a bean pod and a magnified part of
the pod:

(The parts are not drawn to the same scale.)

a bean pod

an onion

A {magnifigd)

(i)Name B, C, Eand G

(i1) State one function each for B and C.

(iii) Using the letters in the diagram, indicate
the part of the onion which serves the
same function as
(I)B.

2)C.

(iv) State the type of cell division that must
have occurred in the parent plant to give
rise to the genotypes of
(HA.

(2) E.

(v) If A and E were to develop into new plants,

compare the genotypes among the new
plants developed from

(HA.

(2) E.

(vi) The new plants developed from E may
face a problem which does not occur with
those developed from A. What is this
problem? (HKCEE 1984)

2. The diagrams below show some of the stages
of foetal development and their corresponding
locations in the female reproductive system of
a mammal.

(The parts are not drawn to the same scale.)

10 |&-G-SED)
\
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(i) State how the sperm moves in the sperm
fluid.

(i1) State how the egg, within the oviduct,
reaches the site of fertilization.

(iii) Compare the chromosome number of the
zygote with that of the sperm.

(1)

(1) Name the type of cell division taking
place in the stages shown in diagram
B.

(2) What is the significance of such cell
division on the chromosome number?

(v) State one change in the uterine wall before
the attachment of the embryo.

(vi) What structure is developed for the
attachment of the embryo to the uterine
wall?

{vii) At the birth of the foetus, what is the role
played by
(1) the amniotic fluid?

(2) the uterine wall?
(HKCEE 1986)

3. The following diagrams show three different
reproductive structures A, B and C, and the
respective reproductive cells D, E and F formed
from them:

reproductive A 8
structures

AR

calls o E F

L

(1) In what medium is
(1D
@F
released from its reproductive structure?
Describe how each travels from one place
to another after its release. (4 marks)
(i1) D, E and F are always produced in large
numbers. What is the advantage of this
feature? (1 mark)
(iii) State ONE feature of B; as shown in the
diagram, which helps the spreading of E.
(1 mark)
(iv) What different roles are played by E and F
in reproduction? (4 marks)
(HKCEE 1988)

P.1/31
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4. The diagrams below show the longitudinal
section (L.S.) of two reproductive structures
from the same type of plant:

terminal A

dr [
ry scale i

leaves

lateral
bud

corm previous

(1) A corm is an underground vegetative
structure. Describe the natural process by
which it may propagate vegetatively.

(4 marks)

(i1} State another function of the corm that is
important for the survival of the plant.

(1 mark)

(1ii) State whether the flower shown above is
wind-pollinated or not. Give ONE
reasonyou’re your answer. (2 marks)

(1v) What will be the fates of structures A and
B after fertilization? (2 marks)

v)

(1) Explain why gardeners often use
corms to produce new plants for

flowers.
(2) Give ONE advantage of using seeds
instead. {3 marks)

(HKCEE 1989)

5. The diagram below shows the human female
reproductive system:

[+

(i) State TWO functions of A. (2 marks)
(1)
(1) What is meant by fertilization?

(1 mark)
(2) Using the letters in the diagram, state
where it takes place. (1 mark)

(iil) Some women are not able to have
children if structure B is blocked. It is now
possible to remedy this situation by "in
vitro fertilization". The woman is given
hormones in order to increase egg
production. The eggs are then removed

Past HKCEE Questions
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from the body and fertilized by sperms in
a culture solution. Three days after
fertilization, an embryo is transferred onto
structure D; and if successful, a "test-tube
baby" will develop.
(1) Explain why a woman cannot become
pregnant if structure B is blocked.
(1 mark)
(2) Give a reason why it is necessary to wait
for three days before transferring the
embryo onto structure D. (1 mark}
(3) Describe the role of structure D in the
further development of the embryo.
(3 marks}
(4) According to the procedure outlined above,
explain why the term "test-tube baby" is
inappropriate. (1 mark)
(HKCEE 1990)

6. The diagram below shows the urinogenital
system of man:

(i) Which tube (1, 2 or 3) is involved in both
reproduction and excretion? State its role
in both processes. (2 marks}

(i1) Name structure D. (1 mark)

(iit) Explain why a man can survive without
structures D but not structures A.

(3 marks)

(1v) In a healthy person, which two structures
(A, B, C or D) can change in size
according to his physiological state? State
the importance of these changes.

(4 marks)
(HKCEE 1992)

Reproduction P2/31
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In order to study the conditions necessary for
seed germination, a student designed three
experimental set-ups (A, B and C). These
set-ups were put under the sun as shown below:

A

1 light-peoat bax
A 8 c
_ - oll layer
saed cry moist L boted water
A %wn cotton 4

weel .
AFTER ONE WEEK
¥ ¥ 7
Mo 'L

(i) What conclusion(s), if any, can be drawn
by comparing the results in
(1) set-ups A and B only?
(2) set-ups B and C only?
Explain how you arrive at your answer.
(5 marks)
(ii) Give two reasons why the condition
studied in (i) (1) is important in seed
germination. (4 marks)
(iii) After one week, there was a decrease in
the dry mass of the seeds in set-up B.
Explain why this occurred. (2 marks)
(HKCEE 1993)

G0

The following graph shows the changes in the
thickness of the uterine wall of a woman during
the period from 10th April to 8th May:

Thickness
of

uterine wail

10 14 18 22 26 30 4 8
APl —————~ie— May —
Date

(i) On which date was fertilization most likely
to take place? Explain your answer.

(2 marks)
(i) On which dates was menstruation
occurring?
Explain your answer. (2 marks}

(iii) What is the significance of the increase in
thick  ness of the uterine wall during the
period from 15th April to 22nd April?

(1 mark}

(iv) In one method of birth control, a surgical
operation is done on the oviducts. Briefly
describe how the operation is performed
and explain whether the secondary sexual
characteristics of the woman would be
affected after the operation. (4 marks)

(HKCEE 1993)

Past HKCEE Questions Reproduction

23

9. The diagram below shows a foetus inside the
uterus of a woman just before birth:

uterine wall

loetus

(i) Describe how the foetus obtains nutrients
for growth. (3 marks)

(i1) Name the fluid in B. State two functions of
the fluid in B during the development of
the foetus. (3 marks)

(ii1) Explain what will happen to structure A
shortly after the birth of the baby.

(2 marks)
(iv) Explain why a woman should drink more
milk during pregnancy. (4 marks)

(HKCEE 1994)

10. The photograph below shows two types of
human cells, A and B:

cell A cell B

(1)
(1) Using the scale given, calculate the
diameter of cell A. (2 marks)
(2) Account for the large size of cell A.
(1 mark)
(1) Name the organ that produces
(1) cell A.
(2) cell B. (2 marks)
(ii)
(1) State the biological process that might
take place when cell B meets cell A.
(1 mark)
(2) What is the significance of this process?
(2 marks)
(iv} Cell B is found in a fluid called semen.
Describe how semen is transferred from a
man to a woman. (3 marks)
(HKCEE 1995)

P3/31

. Pollen grains from a flower of an orange tree
were transferred to a flower of another orange
tree. After some time, a fruit was formed. The
diagrams on the opposite show the structure of
an orange flower and the transverse section of
the fruit.

3000 lissue E

tissue F

Structurs of an orange flawar  Transverse section of the fruit

(i) With reference to the diagram,

(1) state the agent involved in the transfer
of pollen grains between the orange
flowers under natural conditions.

(1 mark)

(2) explain one way in which the structure
of the flower is adapted to this mode

of pollination. (2 marks)
(i)
(1) State the dispersal mechanism of
orange seeds. (1 mark)

(2) Explain one way in which the fruit
helps in this dispersal mechanism.
(2 marks)
(iil) Explain why the genetic composition of
cells in tissue E is different from that in
tissue F (3 marks)
(HK.CEE 1997)

12. The diagrams below show some of the steps
carried out by a farmer in the reproduction of
a certain species of plant

polien grains from
nother plant of the
Same specias sre.
‘brushed ofis the tigma
plastic
nigma
Hnenalure. anthers are
andher removed
(1) What 1s the purpose of
(1) removing the anthers. (1 mark)
(2) covering the flower with a plastic bag ?
(1 mark)

(i1) Describe the events that lead to the
formation of the zygote after polien grains
are brushed onto the stigma. (3 marks}

(ii1) Suggest the advantage of employing the
procedure shown in the above diagrams
for reproducing the plant. (2 marks)

(iv) This species of plant is usually reproduced
by means of its stem tubers.

Past HKCEE Questions Reproduction
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Give two reasons to explain why farmers
prefer to grow the plant from its tubers.
(4 marks)
(HKCEE 1998)

w

. Scientists can now propagate mammals by a
method called cloning. The diagram below
outlines how a sheep named Dolly was
produced by using this method:

had
v iand i
of shacp X ® P w2 st e resnd
O
ek A Onll
e vwe et
svere fsied togeiar
e
| sacsins
FAT0 coevo sevtioped
at n fomorll
e exndsrye was dwptansed
sk i e of shaep %

;,nwz.mmm
bety sherp

Polty

(i) Does cell C contain a haploid or diploid set of
chromosomes? Explain your answer.

(3 marks)
(i1) Explain why cell D is much smaller in size
than cell C. (2 marks)

(i11) Dolly shows the same characteristics as one of
the three parents. Which parent is this?

Explain your answer. (3 marks)
(iv) Is Dolly produced by a sexual process? Give a
reason for your answer. (2 marks)

(HKCEE 1999)

14.
(1) State the function of the uterus during the
birth of a baby. (3 marks)
(i1} The graph below shows the changes in the
thickness of the uterine lining of a woman
in a certain month:

Thickness
of i \
uterine lining E \

A Nz
:| 3 2 T Al By e N Pe D I
— b el Syt
W X Y z
Day of the month
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State the period (W, X, Y or Z) during
which sexual intercourse might have a
good chance of leading to pregnancy.
Explain your answer, (4 marks)
(1i1) One method of contraception is to avoid
having sexual intercourse during the
period stated in the answer to (ii). Suggest
two reasons why this method of
contraception may not be so reliable.
(2 marks)
(HKCEE 1999)
15. The diagram below shows the structure of a
flower:

(1) With reference to the diagram, state two
observable features that suggest this
flower is insect-pollinated. (2 marks)

(i1) Some tiny grains from structure A were
put in a 15% sugar solution. After 2 hours,
the grains were observed under the
microscope. The photograph below shows
one of these grains:

Pt

(1) Name structure D. {1 mark)
(2) What is the function of structure D?
(2 marks)

(iii) What structures are formed from B and C
respectively after fertilization? Describe the
roles of these structures in reproduction.

(5 marks)

16. Some plants can be propagated vegetatively
using tissue culture. In this method, the culture
medium is sterilized before use and it provides
essential materials for plant growth.  The
diagram below shows an outline of an
investigation involving tissue culture. The
whole process is conducted in the presence of
light.

— — — c— —

parent plant
2 small amount of tizsue was.
taken from the parcnt piant
sterilized
corion wosl
living plent tissue rerlized flaek
culture medium
daughter plants were
developod from the tissue
» daughter plant another daughter plant
was tanaplanted o was anspiantod to
some um(mhznd o some nq1 ized soil

plast A le.a
fallen & m\h“]
S fallen feaf
serilized soil

(i) Sugar is one of the essential components of
the culture medium. Explain why sugar
must be added. (3 marks)

(ii) Compare the genetic make-up of the
daughter plants with that of the parent
plant. Give a reason for your answer,

{2 marks)

(i1i) After several weeks, plant B showed signs

of yellowing while plant A remained green.

Based on the information provided,
suggest an explanation for the yellowing
of plant B. (3 marks)
(iv) Give two advantages of this method of
plant propagation over the propagation
using seeds. (2 marks}
(HKCEE 2002)

17. The following photograph shows a female
condom while the diagram on the right shows
the human female reproductive system:

losed,
ead
A
opert
ead

Femais condom Female reproductive system
(i) The female condom is placed in A during
sexual intercourse. How does the female
condom contribute to contraception?
(2 marks)
(i1) Give an example of an infectious disease
that can be prevented by wearing the
condom. (1 mark)
(ii1) Another contraceptive method is to tie and
cut both the oviducts. State whether or not
menstruation will still occur in a young

r— -

woman who has received this operation.
Explain your answer with reference to the
physiological processes involved.
(4 marks)
(1v) The following is a simplified diagram of a
cell which is undergoing cell division to
form an ovum. (Only two pairs of
homologous chromosomes are shown in
the diagram.)

I

R
X

Based on the above diagram, make a
drawing of the ovumn formed showing the
chromosomes contained inside.

(3 marks)

18. The cartoon below shows a foetus crying for
help mside the mother's body

K\

L/”

(1) Smoking during pregnancy is hazardous to the
foetus. The foetus may be affected in a
number of ways, such as a reduced supply of
oxygen and the entry of toxic chemicals.

(1) Suggest an explanation for the reduced
oxygen supply to the foetus. (2 marks)

(2) Using a flowchart, show the route by
which nicotine in cigarette smoke is
transported from the mother's lungs to
the foetus. Indicate only the major organs
and blood vessels involved. (3 marks)

(1)

(1) An early sign of the birth process is the
breaking of the amnion. What is the
significance of this event in the birth
process? (2 marks)

(2) Describe what happens afterwards that
leads to the birth of the baby. (3 marks)

(HKCEE 2003)

— ¢ r r

19. The diagram below shows a section of a

seed
A
B
O]
(1) Name structure A. (1 mark)
(2) What organs will A develop into during
seed germination? (2 marks)

(i1} During germination, amylase activity is
detected in region B. Explain the importance
of amylase activity to the growth of the
seedling. (4 marks)

(iii) The dry mass of the seedling decreases in
the initial stage of germination but starts to
increase after one week. Explain the increase
in dry mass of the seedling in the later stage.

(3 marks)
(HKCEE 2004)

20. The table below shows the average
number of pregnancies for women
adopting different contraceptive methods:

Contraceptive method __ | Pregnancies per 100 women in 12 months
Condom 15
Diaphragm 13
Intra-wierine device (IUD) 2
Rhythm method 25

(1) The use of condoms and diaphragms are
based on the same principle in bringing
about contraception. What is this principle?

(1 mark)

(ii) How can an IUD prevent pregnancy to occur?

(1 mark)

(iii)

(1) Explain the biological basis of the
rhythm method. (3 marks)

(2) Why does this contraceptive method
have a high rate of failure? (1 mark)

(iv) Even though some couples do not use any
contraceptive methods and have regular
intercourse, the wives fail to become
pregnant. Suggest nwo reasons for this.

(2 marks}

(v) A man received an operation for

contraception and had his sperm ducts tied
and cut. Explain why his secondary sexual
characteristics will not be affected after this
operation. (3 marks)
(HKCEE 2004)
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21. The diagram below shows how the fluid

¢

=

surrounding the foetus (fluid X) can be
collected j using a syringe. The fluid
collected contains some foetal cells.
These cells are cultured for several weeks
and then examined under the microscope
to determine whether the foetus has certain
genetic disorders.

syringe

wterus

(1) Name the membrane that  surrounds
fluid X. (1 mark)

(2) Give two reasons why fluid X is
important to the foetus during its

development. (2 marks}

(ii) Suggest why it is necessary to culture the

foetal cells for several weeks before they
are examined under the microscope.
(2 marks)

(iii) If microscopic examination shows

that the foetus has Down Syndrome,
the parents will have to decide
whether to continue with the
pregnancy or to end the pregnancy by
abortion. Which choice do you
support? Justify your answer.
(2 marks)

(iv) Explain how we can find out the sex of

22.

Past HKCEE Questions

the foetus through microscopic
examination of the cultured cells.
(2 marks)

(HKCEE 2005)

Lily is a healthy young woman. She
adopts the 'safe period' method for
contraception. In order to do so, she
measures her body temperature every
morning when she wakes up. Graph 1 below
shows the body temperature recorded in
March and Graph 2 shows the change in
the thickness of her uterine lining in the
same month:

Reproduction
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(a) Identify the period that corresponds to
menstruation. Give one piece of
evidence from the information provided
to support your answer. (2 marks)

(b) Referring to the graphs, state the period
in which there will be a high chance of
pregnancy if sexual intercourse occurs.
Explain your answer. (4 marks)

(c) The 'safe period’ method is not very
reliable for contraception because it can
only predict part of the fertile period.
Explain why it cannot predict the whole
fertile period. (2 marks)

(HKCEE 2006)

The photographs below show the structure of
a lily flower:

Phyiograph I Whole flower with ont pesal remaved

Photograph 2 Cress sechon of P fentargedy

P 7/31

(i} Label the following structures: (2 marks)
R: Sk
(ii) State the method of pollination for this
flower. Support your answer with two
observable features from Photograph 1.
(3 marks)
(ii1) After pollination, describe how the male
gamete meets the female gamete, (4 marks)
Past HKCEE Questions Reproduction
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(1v) The lily plant can also reproduce asexually.
‘What 1s this type of asexual reproduction?
(1 mark)
(HKCEE 2007)

P 8/31
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90-22

Which of the following statements about binary

fission in amoeba is INCORRECT?

A. Two daughter amoebae are formed in each
fission.

B. The daughter amoebae are Identical in their
genetic contents.

C. The chromosome number of the daughter
amoebae is half of that of the parent.

D. The newly-formed daughter amoebae are
smaller in size than their parent.

90.

Directions: Questions 43 and 44 refer to the
diagram below which shows the underground
structures of a flowering plant

90-43
The daughter plant developed from structure A
(1) possesses the same genotype as the parent
plant.
(2) has the same chromosome number as the
parent plant.
(3) can carry out sexual reproduction.
A. (1) only
B. (3) only-
C. (1) and (2) only
D. (1), (2)and (3)

90-44

Which of the following provides the major source
of food for the development of the daughter plant
from structure A?

AP

B.Q

C.R

D.S

90-52
‘Which of the following is/are true for sexual
reproduction?
(1) It always involves two different parents.
(2) The resulting offspring are genetically
different.

(3) The resulting offspring are always healthy.

Past HKCEE Questions
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A. (1) only
B. (2) only
C. (1) and (2) only
D. (2) and (3) only

91.
Directions: Questions 31 to 33 refer to the diagram
below which shows a section of a flower:

“

91-31
Structures 1 and 5 are

Structure | Structure 5
Al sepal style
B. petal stigma
C. sepal stigma
D. petal style
91-32

Which of the following characteristics shown in
the diagram indicate that the flower is insect-
pollinated?
(1) Structures 2 and 6 are enclosed within
structure 7.
(2) Structure 4 occurs in small numbers.
(3) Structure 7 is large and conspicuous.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

91-33

Which structures will usually wither after
fertilization?

A 1,2,3and5

B.I,3,6and7

C2,5 6and7

D.3,5 6and7

P.9/31
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91-34
The following events are involved in the process
of giving birth to a baby:
(1) The placenta is detached and expelled
from the uterus.
(2) The umbilical cord is tied and cut.
(3) The cervix dilates.
(4) The baby is pushed out.
(5) The uterus contracts thythmically causing
the amniotic membrane to rupture.
Which of the following is the correct order?
A(1.3),#), (5,2
B.(1),(5), 3), (4), (@)
C.(3), (4, (5),(2), (1).
D. (5), (3), 4), (2), (1)-

91.

Directions: Question 35 end 36 refer to the
diagram below which shows part of the male
urinogenital system of man:

91-35
Structures X and Y are

Structure X Structure Y
A Sperm duct Urethra
B. Urethra Sperm duct
&l Ureter Sperm duct
D. Sperm duct Ureter
91-36

If duet X is blocked, which of the following is
true?

A. no urination

B. no sperm in the semen

C. no sperm production

D. no sex hormone production

92-36
Which of the following are advantages of seed
dispersal?
(1) It reduces competition.
(2) It prevents the spread of diseases.
(3) It increases the chances of genetic
variations.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
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92.

Directions: Questions 37 and 38 refer to the
diagrams below. Diagram II shows a longitudinal
section of a flower. Diagram II shows a section of
the human female reproductive system.

Disgram 1 Disgnor I

92-37

Where dots fertilization normally occur?

Diagram 1 Diagram II

A 3 5

B. 2 5

(e} 3 7

D. 2 7

92-38

Which structure of the flower is comparable to
structure 6 in humans?

Al

B.2

C.3

D. 4

92-40

One of the functions of the placenta of a mammal

is to

A. expel the foetus during childbirth.

B. protect the foetus from mechanical injury.

C. allow the mother's blood to flow into the
capillary network of the foetus.

D. allow metabolic wastes to pass from the foetal
circulation to that of the mother.

92-41
The conditions necessary for germination for all
kinds of seeds are
(1) light
(2) water
(3) oxygen
(4) a suitable temperature
A. (1) and (2) only
B. (1), (3) and (4) only
C. (2), (3)and (4) only
D. (1) (2), (3)and (4)

P 10/31
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93-44

Which of the following is a male secondary sexual
characteristic in humans?

A. production of sperms

B. development of the testis

C. widening of the hip girdle

D. development of stronger muscles

93-45

With reference to the above diagram, which of the
following characteristics indicates that this flower
is adapted to wind pollination?

A. It is s bisexual flower.

B. Its stigma hangs outside the flower.

C. Its anthers lie below the stigma.

D. Its anthers produce numerous pollen gains.

93-46
The diagram below shows sections of four
different fruit:

RN

(0] “

Which of the above fruits carry seeds that are
dispersed by animals?

A ()and (2)

B. (1) and (3)

C. (2)and (4)

D. (3)and (4)

94-40
The diagram below shows part of the male
urinogenital system of man:

Past HKCEE Questions

‘Which of the following is correct?

Structure for Structure for Structure for
the production  transmitling the production
of seminal fluid  urine of gametes

A 1 8! 5

B. D 4 5

(C 1 8] 6

D. 2 4 6

94-41

Which of the following statements about birth

control methods is correct?

A. A condom can prevent the entry of sperms into
the uterus.

B. Cutting the sperm duct / can stop the
production of sperms.

C. Contraceptive pills can prevent the
implantation of the embryo.

D. The 'natural rhythm' method involves avoiding
copulation after  menstruation.

94-43

Pollen grains are usually produced to large

numbers so that

A. the species can explore new environment:

B. competition among the new plants can be
reduced.

C. they can help the dispersal of new plants.

D. they can have a grater chance of reaching other
flowers.

94.

Directions: Questions 44 and 45 refer to the
diagrams below which show the flower and the
fruit of 2 mango plant:

L]

Hange flowr Mange frit

94-44

Which of the following statements is correct?
A. E is developed from D.

B. F is developed from C.

C. G 1s developed from B.

D. H is developed from A.

94-45

Which of the following features helps the
dispersal of G?

A. F is fleshy and juicy.

B. G can be carried by the wind.

C. H can stick to the fur of mammals.

D. J is hairy.
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Directions: Questions 46 and 47 refer to the
diagram below which shows a longitudinal section
of a broad bean seed:

94-46

Which of the following occurs when the seed

germinates?

A. Structure 1 carries out photosynthesis.

B. Structure 2 is the first part that grows out
through structure 1.

C. Structure 3 shows positive geotropism.

D. Structure 4 undergoes rapid growth.

94-47

When the broad bean seed germinates, which of
the following is incorrect?

A. the dry mass increase

B. the fresh mass increases

C. the length of the stem increases

D. the length of the root increases

95-42

‘Which of the following is an example of
reproduction involving fertilization?

A binary fission in amoeba

B. production of spores; in bread mould
C. formation of stem tubers in potato

D. formation of seeds is maize

95!

Directions: Questions 43 and 44 refer to the
experiment below which attempted to study the
conditions for seed germmation. Equal numbers of
broad bean seeds were placed in three different
pots of soil. The conditions of the pots and the
results were as follows:

Pat Conditivn Rewults after one wesk
Mooer sapply | Ligh | Tempucstury
1 s 4 s°c rminetion occurred
2 x / sc no germinstion
3 2 v 25°C 20 germination

Xey: 7/ indicasss the praseoce of the fecier convermed
* dicates the sbeence of e factor comcarned

95-43

Based on the above results, germination of broad
bean seeds requires

A. water.

B. warmth.

C. water and warmth.

D. water, light and warmth.
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95-44

In pot 1, some seeds failed to germinate. What is
the most probable reason for this?

A. The seeds were dead.

B. These seeds could not carry out photosynthesis.
C. There was not enough light.

D. The temperature was too high.

95-45

Which of the following s an advantage of

vegetative propagation in flowering plants?

A. The daughter plants will develop more rapidly.

B. The daughter plants will show more genetic
variation.

C. The daughter plants will not get diseases from
the parent.

D. The daughter plants will be better adapted to a
changing environment.

95,

Directions: Questions 48 and 49 refer to the
diagram below which shows a foetus in the
mother's body:

95-48

When the baby is born, which structures will be
expelled from the mother's body?

A.1and 2 only

B. 3 and 4 only

C. 1,2 and 3 only

D. 2,3 and 4 only

95-49

‘Which structures are responsible for removing
waste from the foetus?

A land 2

B.land3

C 2and 4

D.3and 4

P 12/31
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96-39
1f both oviducts of a woman are tied up and cut,
which of the following is correct?

Ovulation Menstruation
A v v
B X X
C 4 X
D X v
Key: v - oceurs

X - does not occur

96-40

Which of the following birth control methods is
the least reliable?

A. using condoms

B. the rhythm method

C. using contraceptive pills

D. tying up the sperm ducts

96.

Directions: Questions 41 and 42 refer to the
diagram below which shows part of the
urinogenital system of a man:

£

3

96-41
Which of the following correctly shows the
function of structures W, X and Y?

w X X

A, Produces Produces Transfers
urine sperms urine

B.  Produces Produces Transfers
urine hormone sperms

C.  Storesurine  Produces Transfers
sperms urine

D. Storesurine  Produces Transfers
hormone sperms

96-42

Which structure increases significantly in size
during sexual intercourse?

AW

B.X
(G
D.zZ
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96-43

Which of the following cannot pass from the
maternal blood to the foetal blood through the
placenta?

A. antibodies

B. oxygen

C. red blood cells

D. sugars

96.

Directions: Questions 44 and 45 refer to the
diagram below which shows the changes in the
thickness of the uterine lining of a woman in a
certain month:

Thickness
of
wierine lining.
RO R TR TA LT TRt 7 T
Day of the month
96-44

Menstruation is likely to have occurred during.
A. the 3rd - 7th day.

B. the 10th - 14th day.

C. the 20th - 24th day.

D. the 26th - 30th day.

96-45

Pregnancy might have resulted if sexual
intercourse took place during

A. the 3rd - 7th day.

B. the 10th - 14th day.

C. the 20th - 24th day.

D. the 26th - 30th day.

96-46
In which of the following does meiosis occur?
(1) the ovaries
(2) the uterus
(3) the placenta
A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only

96.

Directions: Questions 47 to 49 refer to the
photographs below which show a flower and a
fruit of a local plant:

position Q
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96-47

Which parts of the flower produce gametes?
A.land3

B.1and 4

C.2and3

D.2and 4

96-48
The fruit develops from part
Al

gow

2
3
.4

96- 49
Structure P is not found at position Q. Which of
the following are the possible reasons for this?
(1) There was no ovule at position Q.
(2) The ovule at position Q was not fertilized.
(3) The pollen grains did not reach position Q.
A.(1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

96-50
The diagram below shows the longitudinal section
of a bean seed:

Q

Which of the following graphs correctly shows the
changes in dry mass of structures P and Q during
germination?

A B
Q Q
Dry Py
mass mass
P P
Time Time
c D,
P o i
Dry Dry
™mass AsE
Q Q
-
Time. Time
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96-51
The diagram below shows the vertical section of
an apple

Which of the following structures contain(s)
stored food for seed germination?

A. 1 only

B. 2 only

C. 1 and 2 only

D.1,2and3

97-39
Which of the following are the advantages of seed
dispersal?
(1) to reduce competition within a species
(2) to allow the species to explore new
environments
(3) to enable the species to become more
adaptable to a changing environment
A. (1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

97-40

Which of the following combinations is incorrect?
Human structure Function

A.  ovary to produce eggs

B. testis to produce hormones

C. seminal vesicle to store sperms

D. mammary gland to produce milk

97.

Directions: Questions 42 and 43 refer to the
diagram below which shows part of a lotus plant:

. ;
iy wrlhce \3‘ ¥

s
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97-42

Both structures 1 and 3 can give rise to new plants.
Which of the follow following comparisons
between the two ways of reproduction is

incorrect?

Repraduction by Reproduction by
sructure ! Structure 3
A. | results in genctic variations 7o gerklic vanation

B. | relics on external agent docs not neod external agent

c. both can prevent avercrowding of offspring

o

both can enable the plant 10 survive adverse conditions

97-43

Which structures store food for the development
of new plants?

A.land 4

B.land5

C.2and 4

D.2and 5

97.

Directions: Questions 44 and 45 refer to the
diagram below which shows a foetus in the
mother’s body:

97-44
Which of the following are the functions of
structures 1, 2 and 3?

Structure 1 Structure 2 Structure 3
A.  food supply gaseous protection
exchange
B. protection food supply gaseous
exchange
C. food transport  protection gaseous
exchange
D. gaseous food transport  protection
exchange
97-45

‘Which structures have the same genotype in their
cells?

A.2and 3 only

B. 2 and 4 only

C. 3 and 4 only

D.2,3and4
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97-46
Which of the following comparison of the two
birth control methods used by women is correct?

Contraceptive pills  Tving up of oviducts

A. ovulation occurs no ovulation

B. no implantation of implantation of embryo
embryo oceurs

C. no menstruation menstruation occurs

D. easy to cancel its hard to cancel its
contraceptive effect contraceptive effect

97-47

Arrange the following events of the birth process
in the correct sequence.

(1) expulsion of placenta

(2) breaking of amnion

(3) dilation of cervix

(4) expulsion of foetus

(5) cutting of umbilical card

(6) onset of labour

A (3),(2), (6), (4, (1), (5)
B.(3), (6), (4), (2), (1), (5)
C.(6),(2), (4), (3), (5), (1)
D.(6), (3), (2), (4. (5). (1)
98,

Directions: Questions 35 and 36 refer to the
diagrams below which show a section of a
germinating seed and the uterus ore pregnant
woman:

Germinating seed

Urerus of v
pregrant woman

98-35

‘Which structures of the germinating seed are
comparable to structure 5?7

A.1and2

B.2and 3

C.3and4

D.4and 1

98-36

Which of the following correctly states the
function of structure 3 and fluid 6 at the stage of
development shown above?

Structure 3 Fluid 6
for protection for gaseous exchange
for supplying food  for gaseous exchange
for protection for protection
for supplying food  for protection

vowy
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98-37

Arrange the following processes of human
reproduction in the correct sequence:
(1) copulation

(2) fertilization

(3) meiosis

(4) pregnancy

AL, (1), (@), ()

B.(2), (3), (1), (4)
C.(3), (1, @), @

D. (3),(2), (1), (4)

98-40
Which of the following organisms can produce
offspring from a single parent?
(1) bread mould
(2) African violet
(3) yeast
A. (1) and (2) only
B. (1} and (3) only
C. (2) and (3) only
D: (1), (2) and (3)

98-42
The diagram below shows four types of fruits:

t 2 3 4
‘Which fruits above carry seeds that are dispersed
by animals?

A land2
B.2and3
C.3and 4
D.4and1

98.
Directions: Questions 45 and 46 refer to the
diagram below which shows the human female
reproductive system:

1

98-45 ’
Which of the following combinations of birth
control methods and their site of action is correct?

Birth control method Site of action

A. female condom 2
B. contraceptive pills 3
C. diaphragm 4
D. sperm-kiiling chemicals 5

Past HKCEE Questions

98 - 46
If both structures labelled 1 are tied up and cut,
which of the following will not occur?

(1) fertilization

(2) menstruation

(3) formation of ova

C. (1) and (2) only
D. (2) and (3) only

98.

Directions: Questions 47 and 48 refer to the
diagram below which shows three flasks set up by
a student to investigate the conditions necessary
for seed germination. The flasks were kept at
30°C.

Ahuminium
foil
maist dey
otton woel cotten wool

©
seed

Frask 1 Fusk 2 Flask 3.
n n

[ - after e days ==

v v

Seeds germinaled Seeds gurminstsd Seeda did ret germisate

98-47

‘What conclusion can be drawn from the results

above?

A. Light is necessary for germination.

B. Water is necessary for germination.

C. 30°C is the optimum temperature for
germination.

D. No conclusion can be drawn.

98-48
The seedlings in flask 2 died after one week.
‘Which of the following are possible reasons for
this?
(1) The stored food is used up.
(2) The seedlings cannot carry out
photosynthesis.
(3) Auxins in the seedlings are destroyed in
darkness.
A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1), (2) and (3)
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99. Directions: Questions 41 to 43 refer to the
diagram below, which shows the longitudinal
section of a flower:

1

"

99-41

Meiosis occurs in
A.land4.
B.1and6.
C.2and 4.
D.2and 6.

99-42.
Fertilization may take place in
Al

B. 4.
C.6.
D.7.

99-43

Which structures would be reduced or absent in a
wind-pollinated flower?

A.land2

B.land3

C.2and5

D.3and3

99.

Directions: Questions 44 and 45 refer to the
diagram below, which shows a section of a broad
bean:

99-44

Which parts of the broad bean are formed from the
fertilized egg?

A.1and2 only

B. 3 and 4 only

C. 1,2 and 4 only

D.1,2,3and4

99-45

Which part of the broad bean would be stained
blue-black by iodine solution?

Al

B.2
(Cx]
D.4
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99

Directions: Questions 47 to 49 refer to the diagram
below, which shows a set-up used by Eric in an
experiment. After one week, he noted whether the
onion bulb in each beaker had germinated into a

new plant.
\(5/
AN
/N

light-proof box —_|

onion butb_ |

moist
cotton wool
=

99-47

This experiment was designed to find out whether
the development of new plants from the onion
bulbs required

A. light.

B. water.

C. light and water.

D. light or water.

99-48

If the onion bulbs in both beakers germinate after
one week, what conclusion can be drawn?

A. Light is not necessary for the germination of
onion bulbs.

B. Water is not necessary for the germination of
onion bulbs.

C. Either light or water is necessary for the
germination of onion bulbs.

D. No conclusion can be drawn.

99-49

1f the onion bulbs in both beakers do not
germinate after one week, what conclusion can be
drawn?

A. Light 1s not necessary for the germination of
onion bulbs.

B. Water 1s not necessary for the germination of
onion bulbs.

C. Besides light and water, other factors are
necessary for the germination of onion bulbs.

D. No conclusion can be drawn.

00-16

‘What would happen to a man if his sperm ducts
were tied and cut?

A. No sperms would be produced.

B. No sex hormones would be produced.

C. His voice would become high-pitched.

D. He would become sterile.
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00.
Directions: Questions 37 to 39 refer to the passage
below:

Test tube babies

Some couples are unable to have children.
This problem may now be solved by the
technique of in vitro fertilization (IVF).

Before undergoing the IVF, a woman is given
hormones to stimulate a large number of eggs
to develop and mature simultaneously in her
ovaries. Several eggs are then collected by
suctioning through a hollow needle. They are
transferred to a petri dish with a nutrient
solution and a sample of semen. The fertilized
eags are allowed to develop for two to three
days, by which time they have reached the
eight- or sixteen-cell stage. Several of these
embryos are then placed into the woman's
uterus.

00-37

Which of the following are the possible causes of

infertility in married couples?

(1) The sperm count is low.

(2) The oviduets are blocked.

(3) The duration of the menstrual cycle is not
constant.

A. (1) and (2) only

B. (1) and (3) only

C.(2)and (3) only

D. (1), (2) and (3)

00-38

In IVF, fertilization occurs in
A. the oviduct.

B. the uterus.

C. the needle.

D. the petri dish.

00-39

The doctor has to wait for two to three days before

transferring the embryos into the woman's uterus.

This is to

A. allow time for fertilization to occur.

B. allow the embryos to obtain sufficient nutrients.

C. make sure that the uterus is ready for the
implantation of the embryos.

D. ensure that the embryos to be placed into the
uterus are developing normally.

00-51

Potato plants can be reproduced by seeds or by
stem tubers. Stem tubers are organs for vegetative
propagation. Which of the following comparisons
between these two methods of reproduction is
correct?
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Seed | Stem tuber |
A. | Genetic variation in of fess more
B. Sfl}:;'mes'ame number of the cells haploid diploid
C. smaller | greater |
D. smaller greater
00-54

Which of the following are the functions of the
amniotic fluid in humans?

(1) It acts as a shock absorber.

(2) It provides nutrients to the embryo.

(3) It protects the embryo from desiccation.
A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1), 2) and (3)

01-21

A fertilized ovum differs from an ovum in that it
A. has two cells.

B. is double in size.

C. divides by meiosis.

D. contains more DNA.

o1,

Directions: Questions 33 and 34 refer to the
diagram below, which shows part of the
urinogenital system of a man:

01-33

‘Which of the following structures contribute to the
content of semen?

A land3

B.1and4

C.2and3

D.2and 4

01-34
Which of the following may still occur after
structure 3 on both sides of the body are tied up
and cut?

(1) production of sperms

(2) production of seminal fluid

(3) production of male sex hormone
A (1) and (2) only
B. (1) and (3) only
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C. (2) and (3) only
D. (1), (2) and (3)

01-35
Which of the following can pass from the maternal
blood to the foetal blood through the placenta?
(1) antibody
(2) nicotine
(3) red blood cell
A (1) and (2) only
B. (1) and (3) only
C.(2) and (3) only
D. (1), (2) and (3)

01-36

The foetus in the uterus obtains oxygen through
(1) 1its lungs.
(2) the amnion.
(3) the placenta.

A. (1) only

B. (3) only

C. (1) and (3) only

D. (2)and (3) only

01-37

What is the function of contraceptive pills?

A. to prevent ovulation

B. to increase the thickness of the uterine lining

C. to stimulate the development of the mammary
glands

D. to maintain a high level of sex hormones in the
blood

02-18

‘Which of the following is a similarity between a
human sperm and a male gamete of a flowering
plant?

A. Both are motile.

B. Both have a tail.

C. Both are haploid.

D. Both determine the sex of the offspring.

02-20

Which of the following corparisons between the
reproductive methods of yeast and Bauhinia is
incorrect?

Seed formation in Bauhinia

Budding of veast

A. involves only one involves two sexes
sex

B.  meiosis notinvolved  meiosis involved

C.  involvesonetypeof  involves two types of

gametes gametes
D. offspring genetically  offspring genetically
identical to parents different from parents

02-24
Just before undergoing binary fission, an amoeba
will
(1) store a lot of water.
(2) duplicate the chromosomes.
(3) double the amount of cytoplasm.
A. (2) only
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B. (1) and (3) only
C. (2) and (3) only
D.(1),(2) and (3)

02-25

Nommally, a woman discharges bloody fluid from

her uterus for several weeks after giving birth.

Which of the following is the reason for this?

A. The remaining ammiotic fluid is released from
the uterus.

B. The blood of the woman cannot clot properly.

C. Menstruation re-starts after giving birth.

D. The thickened uterine lining is shed.

02-55
Some pollen grains of a mango tree are transferred
to the stigma of another mango tree. Which of the
following statements about the pollen grains of the
mango tree is/are correct?
(1) They are the male gametes.
(2) They help in the dispersal of mango plants.
(3) They help to transfer genetic materials
from one mango tree to another.
A. (1) only
B. (3) only
C. (1) and (2) only
D. (2) and (3) only

02.

Directions: Questions 57 and 58 refer to the
diagram below, which shows a section of a
tomato:

T

02-57

Which part(s) of the tomato helps in the dispersal
of S?

A, Ponly

B. R only

C. Pand Q only

D.P,QandR

02-58

T is a scar on the surface of the tomato. Which of
the following gives rise to T?

A. detachment of the flower stalls

B. detachment of the petals

C. detachment of the stamens

D. detachment of the style
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03-18

Which of the following are genetically identical?
A. pollens of the same flower

B. seeds in the same fruit

C. stem cuttings from the same Coleus plant

D. maize grains on the same cob

03-42

A pair of identical twins are developed from
A. an egg which has fused with a sperm.

B. an egg which has fused with two sperms.

C. two eggs which have fused with a sperm.

D. two eggs which have fused with two sperms.

03.

Directions:Questions 44 and 45 refer to the
diagram below, which shows part of the
urinogenital system of a man:

13

03-44

The following statements describe the
functioning of structures P and R at different
stages of a man's life. Which one is correct?
A. At age 4, structures P start to secrete
seminal fluid.

B. At puberty, structures P start to secrete male
sex hormones.

C. From puberty to age 50, structure R releases
sperms once a month.

D. After age 50, structure R still produces
sperms,

03-45

‘Which of the following will occur after structure
Q has been tied and cut?

A. The breasts will enlarge.

B. Structure R will shrink in size.

C. Pubic hair will become thinner.

D. The semen will contain no sperms.

03-54

Cross pollination is the transfer of pollens from

one plant to another plant of the same species. It

may be beneficial to the plant species because it

leads to

A greater genetic variation.

B. wider dispersal of the species.

C. the production of more seeds.

D. the elimination of alleles for undesirable
characters.

03.

Directions:Questions 58 and 59 refer to the
diagrams below, which show the human female
reproductive system and the carpel of a flower:

2 6
3
4 7
8
03-58

‘Which of the following pairs of structures and
their roles in reproduction are correctly matched?

240
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Structures | Role

A. l1and 8 the site of fertilization

B. 2 and 7 the site of gamete production

C. 3and 7 for supplying food and
oxygen to the embryo

D. |4and5 for protecting the male
gametes

03-59

Which of the following parts will increase greatly
in size after fertilization?

A land8

B.2and 5

C.3and7

D.4and 6

04,
Directions: Questions 41 and 42 refer to the
following diagram of a lotus plant:

water

04-41

Among the following structures, which has a
different genotype?

Al

B.2

C.3

D.4

04-42

‘Which part of this plant produces food for the
development of 37
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Directions: Questions 47 and 48 refer to the
diagram below, which shows a foetus in the
mother's body:

04-47

Which of the following help(s) to expel the
foetus from the mother's body during birth?
A. 1 only

B. 2 only

C. 1 and 2 only

D. 1,2and 3

04-48

Which of the following carnot pass through
3 from the mother's blood to the foetus?

A. alcohol

B. antibodies

C. haemoglobin

D. urea

04-55

P and Q in the diagram below are the reproductive
structures of a mammal and a flowering plant
respectively.

1 2

X

—

4
e
Which of the following comparisons between P and
Q is correct?
A. Both P and Q are male gametes.
B. Both structures 1 and 4 carry the Y chromosome.
C. Both structures [ and 4 contain the same number
of chromosomes.
D. Both structures 2 and 3 enable the male gamete to
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meet the female gamete.

05-27

A human egg is much smaller than a chicken's egg.

This is because

A the human egg is fertilized inside the
mother's body.

B.  the human egg has to develop in the uterus
after fertilization.

C.  the human egg supplies food only for the
early stage of embryo development.

D the human embryo takes a much longer time
to develop into a baby.

05-32

Some women have to take pills containing iron

during pregnancy. The purpose is

A, toreplace the iron lost during menstruation.

B.  to ensure the mother's milk contains enough
iron.

C.  to supply iron for the development of the
foetal skeleton.

D.  to provide iron for the formation of foetal
red blood cells.

05-34
The following is a calendar for the month of
May:
Sunday | Monday | Tuesday |Wednesday| Thursdzy | Friday | Saturday |
1 2 3 4 5 3 7
3 9 10 [ 12 13 [
15 16 17 [ 19 20 21
22 23 pZ] 25 26 27 28
29 30 31

A woman predicts that her next menstrual flow
will start on 25th May. She would have a higher
chance of becoming pregnant if she has sexual
intercourse between

A, 1*and 7" May.

B.  8"and 15" May.

C. 15" and 21" May.

D. 28"and 31" May.

Directions: Questions 35 and 36 refer to the
diagram below:
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05-35
Which structure is responsible for the storage of
mature sperms?

A ]
Bl 2
C. 3
D 4
05-36

If structure 4 were tied and cut, which of the

following would occur?

A.  The semen would not contain any sperms.

B.  The testes would stop producing sperms.

C. The voice of the man would become
high-pitched.

D The man would fail to ejaculate during sexual
intercourse.

Directions: Questions 37 and 38 refer to the
following photographs of four different plant
structures:

Srruciure §

Strncture

Sirucwre $

05-37
‘Which of these structures is nof an organ for
vegetative propagation?

Al
B. 2
€ 8
D 4
05-38
All the four structures have
(1) buds.
(2) seeds.
(3) stored food.
A. (2) only
B. (3) only
C. (1)and(2) only
D. (1)and (3) only
05-49

Flowering plants may reproduce by forming stem
tubers, rhizomes, bulbs or corms. These ways of
reproduction are said to be asexual because

A.  no fertilization takes place.

B.  only one parent is involved.

C. they occur under favourable conditions.

D. they produce offspring that are similar to the
Past HKCEE Questions Reproduction
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parents.

Directions: Questions 53 and 54 refer to
the graph below, which shows the
changes in dry mass of a bean seediing,
the cotyledons and the plumule of the
same seedling during the early stages of
germination:

Dry mass

Time uf germination (day)

05-53
Which curves represent the changes in dry mass
of the whole seediing and the cotyledons?

Whole seedling Cotyledons
A. X Y
B. X Z
@ Y X
D. Y zZ
05-54

In which period is the photosynthetic rate of the
seedling higher than its respiration rate?

A dayltoday5

B. day1today 10

C. day 5today 10

D. day 7 today 10

Directions: Questions 55 and 56 refer to the
diagram below, which shows a longitudinal
section of a flower:

05-55
Fertilization occurs in structure

oW
PR
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05-56

The flower produces numerous pollen grains.
What is the importance of this?

A.  to attract insects

B. to disperse the offspring

C.  to increase the chances of fertilization
D. to increase the variation of the species

05-57
Which of the following are advantages of
breast-feeding?
(1) Mother's milk contains the right amount
of protein and fat.
(2) Mother's milk contains enzymes to help
digesting the food.
(3) Mother's milk contains antibodies that
provide immunity to the baby.

A (l)and (2) only
B. (I)and (3) only
C. (2)and (3) only
D. (1),(2)and (3)
06.

06-29

The following flowchart shows the main
processes involved in human reproduction:

P
ovary ————> female gamete
R
zygote ——> foetus

testis ———> male gamete

The contraceptive methods used at P, Q and R for
birth control could be

Jid Q R
A. contraceptive  condom intra-uterine
pills device
B. Intra-uterine  contraceptiv  spermicide
device e pills
C. contraceptiv  spermicide condom
e pills

intra-uterine
device

D. spermicide condom

Directions:Questions 30 and 31 refer to the
diagrams of the human reproductive systems

below.
1

’ s
.

Female reproducsive tystem Male reproductive system

06-30
Which of the following structures serve similar
functions?

A land6
B. 2and5
C. 3and7
D. 4and8
Past HKCEE Questions Reproduction
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06-31
‘Which of the following will be affected if 3 is
removed?

(1) fertility

(2) ovulation

(3) implantation

A, (1)and (2) only
B.  (1)and (3)only
& (2) and (3) only
D (1), (2and(3)
06-32.

Which of the following descriptions about tubal

ligation and vasectomy (i.e. tying and cutting of

oviducts and sperm ducts respectively) is correct?

A.  Sperms are still produced after vasectomy.

B Pregnancy is impossible after vasectomy.

C.  There is no menstruation after tubal ligation.

D. The secondary sexual characteristics will
be affected after tubal ligation.

06-57
Which of the following processes concerning
reproduction in flowering plants will lead to
variation in offspring?
(1) formation of gametes
(2) fusion of gametes from the same plant
(3)  fusion of gametes from two plants of the
same species

A (1) and (2) only
B. (1)and (3) only
C (2) and (3) only
D (1),(2)and(3)
06-59

Which of the following descriptions about

reproduction is correct?

Sexual reproduction must involve two
parents.

B.  Sexual reproduction must require a water
medium for fertitization.

C.  Asexual reproduction always produces more
offspring than sexual reproduction.

D.  Offspring produced by asexual
reproduction are better adapted to their
natural environment than those
produced by sexual reproduction.

06-60

Which of the following correctly describes pollen
grains and sperms?

A, They are motile.

B.  They are haploid.

C.  They are male gametes.

D.  They both carry the Y chromosome.
07-15

The diagram below shows part of the urinogenital
system of a man:

P 23/31
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Which of the following structures contribute to the
content of semen?

A.1and 2 only
B. 1 and 3 only
C. 2 and 3 only
D.I,2and 3

07-16

Which of the following is a female secondary
sexual characteristic?

A.  the growth of pubic hair

B. growing taller

C. menstruation

D. acne on face

07-17
Which of the following cannot help the sperm to
get into the uterus during sexual intercourse?

A, contraction of the uterus

B. contraction of the sperm duct

C.  beating action of the sperm tail

D.  beating action of the cilia on the oviduct

07-18

Which of the following substances will diffuse
from maternal blood to foetal blood through the
placenta?

A, urea

B.  oxygen

C.  carbon dioxide
D. blood platelets

07-52

A couple, who have already had three children,
decided not to have babies in the future. Which of
the following contraceptive measures is most
reliable?

A. restricting sexual intercourse to safe periods
B. tying and cutting the oviducts

C.  using a diaphragm

D. using a condom

07-53
Amniotic fluid cannot provide protection to the
foetus against

A, desiccation.

B. mechanical injury.

C.  chemical poisoning.

D. sudden change in temperature.
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Directions: Questions 54 and 55 refer to the
diagram below, which shows a set-up used to
investigate the conditions for seed germination.
The tubes were kept at 30°C. The seeds in tube A
germinated while those in tube B did not.

07-54
Based on the design of the set-up, the
Investigation is to test whether

A. water is necessary for seed germination.
B.  oxygen is necessary for seed germination.
C.  soil is necessary for seed germination.

D. light is necessary for seed germination.

07-55

Which of the following correctly shows the
change in the total dry mass of the germinating
seeds in tube A?

a B
Total dryrenas / “Tataldry masc \
e e y—
; Time
e T D,
Totaléry mass \/ Tott iy s e
“Time Time
P 24/31
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Past HKCEE Questions (11} (1) the egg and the sperms (ii) e  tosoften seed coat to facilitate
Reproduction cannot reach each other emergence of the radicle
Suggested Answers (2) Any 1 below: . to swell the seed to rupture seed
e toensure that the coat
fertilized eggs  develop e toactivate enzymes to hydrolyse
Paper1 a into embryos (digest) stored food / speed up
e toensure that the cellular activity
1 (i) *B-plumule 05 . i) g—nbryo i§ ready for e asamedium for transport of
* C - cotyledon 05 @ (D ‘ 2)F implantation food
*E -buds 05 water /seminal | air L1 e toensure that the e tohydrolyse stored food for
* G - stem 05 ﬂufd _ . uterine wall is ready for transport
(ii) B - it develops into a new shoot 1 SYims/ camicd|byair 1 implantation  any2pais(2x2) ) 4
C - it stores / supplies food for propelled by current / animals (3) to allow the formation of a (ii1)  the stored food 1s oxidized / respired
developing new plant 1 muscula..r placenta / for implantation of to release energy for growth 1
(i) (1)  E (not named or with other 1 contraction(of embryo . .
fetters) the genital tract for gaseous exchange / (i) April 23 (+/-3 days) 1
8 nutrition / excretion of the ecause it was most likely that
(2) D (not named or with other 1 ition / ion of thy b : i likel ,h
Letters) (i)  this increases the chance of embryo . ovulation occurred on April 23 1
successful reproduction / compensates and for protection of the April 10 to April 14/15 (and May
for loss 1 embryo 8) 1
(iii) anthers hanging outside the flower 1 (4) the baby s, in fact, (11)  The uterine wall broke down /
(A (9E (iv) E - provide male gametes / are developing inside the uterus decreased in thickness 1
(iv) | Cell division | meiosis | mitosis | | carriers of pollen grains for qf the mother for most of the (iii) tfo re]faitr th;: uten:ne w:l;l/ to p;epare i
- fertilization / sexual reproduction 1 tme or the implantation of the embryo
(v) | genotype different | same |1 F - are spores B 1 (iv) The oviducts are tied and cut
which can develop directly into new (1) tube3 no effect on secondary sexual
E . o8 organisms / for asexual reproduction 1 (i)  is a passage for sperms / semen and characteristics 1
(V1) "oNErcrowding}/ competitiof ! P urine because sex hormones can still be
. . 4 i} e  with food supplied from the (i) D is for reproduction / production produced by ovaries 1
2o iy tac_;we movement / movement of ! @ corm R of sperms and being transported by blood to the
(i) L}s, pa;ssive movement / ciliary e buds develop into aerial shoots A is for excretion / osmoregulation target organs to exert their effects 1
action / muscular contraction of ®  carry out photosynthesis S g e .
duct e  storage of excess food in base of maintenance of a constant internal (1)  Through placenta (structure A), 1
ovidue 1 stem: envirorunent / prevents nutrients diffuse from the maternal
5 to form daughters corms accumulation of toxic materials blue into the foetal blood 1

(iii) | Zygote sperm any 4 (1 x4) 4 (iv) B N and carried by the umbilical cord to

Dinloid Hanloid (ii) food storage / pass over unfavourable The elasticity of B enablgs the  the f"e_m? _ |
tploy aplot periods (winter) / perennation 1 temporary stowage of urine (if) * amniotic fluid 1
2n n (i) No 1 © ) N any 2(1, 1) 2
; any 1 below: 1 Erection of C facilitates the transfer e actas shock absorber to protect
Twice as many | Half'as many e the stamens / stigma are not out of sperms / semen into the female the foetus from mechanical
(any 1) 1 e the stigma is not feathery reproductive tract damage

(iv) (1) mitosis 1 (iv) A - dries up / withers / falls off 1 ) ) »  prevent desiceation of the foetus

(2) maintain / preserve the B - forms fruit wall / fruit i 1 (1) Water is necessary for seed e  maintaina relatively constant
chromosome number 1 (v) (1) get flowers / new plants more germination . environment around the foetus
constant easily / rapidly 1 onl)f the seeds in B germinate o  allow the foetus to move freely /

(v)  thickened/ blood vessels increased 1 maintain the desired quality of B differs from A by the support the foetus inside the
(placenta formation NOT the flowers 1 supply of water _uterus )
acceptable) (2) variation occurs / may give rise (2) no conclu'sxon can be drawn (i) A will be expelled out of the woman's 1

(vi) placenta 1 to flowers of a better quality 1 since C differs from B by the ) bo@y lby Fhe contraction of the uterus 1

(vii) (1) reduces friction / lubricates absence of oxygen and light (iv} Milk is rich in protein I

passage i 5 (i)  production of eggs 1 the 2 set-ups differ in more which is important for the growth of
(2)  expels foetus by contraction 1 secretion of hormones 1 than one variable the foews . !
(i) (1) the union of male and female (any 1) M11k is nlch n vitamin D/ calcium 1
gametes 1 which is important for the
2 B 1 development of bones and teeth of the |
foetus
Past HKCEE Questions Reproduction P 25/31 Past HKCEE Questions Reproduction P 26/31
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(1) (1) Diameter Because cells in tissue E are 14. (i)  The muscular wall of the uterus 17. (i) It forms a physical barrier 1
=53(5.0t05.5)X 0.03mm 1 formed from cells/ovary wall of contracts 1 to prevent sperms from meeting the
=0.159 mm (0.150 mm to 1 the mother plant only 1 rhythmically and powerfully 1 ovum 1
0.165 mm) while cells in tissue F are to push the baby out of the uterus 1 (i)  AIDS/hepatitis B, C or E / gonorrhea
(no unit, no mark) developed from the zygote 1 (i)  Period X 1 / syphilis (accept other correct

(2) because cell A contains food 1 which contains a combination of Ovulation occurred around period answers) 1
store genes from two parent plants | X 1 (iii) Menstruation will still occur 1
(1) (1) *ovary 1 Communication skill (C) 1 thus fertilisation might cccur after because the operation does not affect
(2)  *testis 1 sexual intercourse 1 the production of the female sex
(u1) (1) fertilization 12. (i) (1) topreveni self-pollination / Besides, around this period, the hormone by the ovary 1
(2) any2points (1,1} 2 fertilization 1 uterine lining is ready for the and the transport of the hormone by
e [t forms a zygote (2) to prevent any unwanted implantation of the embryo 1 blood 1
¢ which will develop into pollination / fertilization from 1 (111} The day of ovulation may vary Under the influence of the female sex
a new individual (i)  The pollen grains germinate and from cycle to cycle 1 hormone, the uterine lining will get
¢ It combines the genes develop pollen tubes 1 The duration of the menstrual cycle thicker and shed off fater 1
from both parents which carry the male gametes of a woman may vary Effective communication (C)
e toresult in genetic towards the ovules Title (T)
variation in the The male gamete fuses with the egg to (i) anytwo(l,1) Drawing including cell outline (D)
offspring form the e zygote e Presence of insect guide Two chromosomes shown i.e. haploid,
e Itrestores the diploid Communication skill (C} e  Large petals chromosomes as single thread (1+1)
chromosome number Parents with selected characters are e  Stigma / anthers lie within the
e  which has been reduced crossed flower
to half by meiosis so that offspring with desirable e Broad/ club-shaped stigma
during gamete characters can be produced (i) (1) “*pollen tube
formation / so as to The desired quality of the plant can (2} It carries the male gamete
maintain the be maintained to meet the female gamete in
chromosome number of because the daughter plants produced the ovule 1 The ovum
the species constant from the tubers are genetically (i1)  C will develop into the seed 1 -
The penis becomes-erect identical to the parent which will form a new plant 1 . i
and it is inserted into the vagina The daughter plants can develop B will develop into the fruit 1 (1) Tar in cigarette smoke. deposxlts
Semen is then ejaculated faster / they have a greater chance which serves to protect the seeds 1 on the surface of the air sacs in
to develop and helps in seed dispersal 1 the mother's lungs.
(1) insect as more food is available in the tuber Asa "55”1_‘) less oxygen can be
(2) Any2points (1, 1) for the development / the (i}  The plant tissue cannot carry out absorbed into the mother's
e Ais club-shaped/has a development is more independent photosynthesis / produce its own blood hence reducing the
broad tip of environmental conditions sugar oxygen supply to the foetus.
e toreceive pollen grains So it needs an external supply of @ M‘,’ther’5 lung > pulmonary
e onthe insect body Cell C contains a diploid set of sugar for respiration to release vein > heart > aorta >
e Presence of nectary / D chromosomes energy artery to uterus > placenta >
e which produces sugary because is nucleus / chromosomes and as raw material for growth umbilical vein > foetus
secretion / nectar to comes from cell A Effective communication (C) (1) Thisresults in the discharge of
attract insects which is a body / diploid cell (ii)  The genetic make-up of the the amniotic fluid
e  (Cisrelatively large in Because the cytoplasm of cell D is daughter plants was the same as which lubricates the passage
size formed by repeated divisions that of the parent plant of the foetus through the
e toatfract insects of the cytoplasm of cell C/ without because the daughter plants were vagma. . i
(1) Animal dispersal cell enlargement formed by mitosis of the parent (2)  The cervix continues to dilate.
(2) e  The fruit has fleshy Sheep X tissue cells The uterus and the abdominal
portion / E is fleshy and Because the body characteristics of (iti)  For plant B, the sterilized soil had muscles contract strongly to
Juice Dolly is determined by its genetic no microorganisms exp:lal the foetus through the
e The fruit has a good material, for recycling the fallen leaves into vagma.
smell taste which is derived from and identical to minerals .
e  The outer skin of the that in the body cell of sheep X After several weeks, the minerals in (1) Plumule
fruit is in bright colour No the soil became exhausted, so (2) Stem and leaf )
to attract animals to because the process does not involve insufficient chlorophyll was made MYI”?WM’ stored in
eat the fruit the fertilization of gametes (iv)  This method is a faster / surer way the seed into maltose / sugar,
Any 1 above of producing daughter plants which is used_ for_ forming new cells
The desirable characteristics of the and for respiration / release of
parent can be retained in the energy for the growth of the
daughter plants seedling.
(accept other reasonable answers)
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(iii)

()

(i1)
(iii)

(i)

™)

@

(1)

The seedling has developed green
leaves.

The rate of photosynthesis of the
leaves is greater than the rate of
respiration of the seedling,

so there is a net gain in the amount
of organic substances / new cells
are produced.

Both of them are based on the
use of a barrier / prevent the
sperms from meeting the egg.

TUD prevents the implantation of

the embryo.

(€3] Egg and sperms are
viable for only a few
days once they are
released.

The rhythm method is
to avoid having
intercourse around the
time of ovulation,

so that sperms and egg
will have no chance of
meeting each other.

(2) Because it is hard to
predict the time of
ovulation accurately.

Any two:

e Time of intercourse does not
necessarily fall in the period
around ovulation.

e  Gametes produced may not be
viable / may be defective.

e Oviducts of some women may
be blocked.

e The sperm count of the
husbands is too low.

This is because the development of

secondary sexual characteristics is

controlled by the male sex
hormone,

which is still produced by the testes

and transported in the blood after

the operation.

1) *amnion

(2) Any 2
Fluid X helps to protect
the foetus from
mechanical shock) /It
can prevent desiccation
of the foetus / It allows
movement of the foetus
in the uterus / It can
maintain a constant
internal environment for
the growth of the foetus

To allow time for obtaining enough

foetal cells for analysis

—

Reproduction

249

o

22.

.

(i) Any 2 from the same set

()

(a)

(b)

(a)

Continue with pregnancy: (accept

other reasonable answers)

. the foetus has life; we have no
right to terminate the life of an
individual)

e people with Down Syndrome
can lead a quality and
meaningful life

e abortion may have potential risk
to the mother and may have
psychological impact) on the
mother

End pregnancy: (accept other

reasonable answers)

e the child may become a burden
to his / her parents / society as it
needs more care

e the child may be discriminated
due to his physical / mental
disabilities

Under the microscope, if two X

chromosomes are found / the sex

chromosomes are identical, the foetus
is a female

If an X and a Y chromosome are

found / the sex chromosomes are

different, the foetus is a male

4th to 8th March

There is a great drop in the thickness
of the uterine lining in this period
12th to 21st March

The rise in body temperature
indicates that / Uterine lining is
thickened and ready for implantation
ovulation occurs at around day 17
Also, sperms and the egg can survive
for a couple of days in the female
reproductive tract

If sexual intercourse oceurs in this
period, there is a high chance of
pregnancy

Effective Communication (C)

This method only allows her to detect
ovulation when there is arise in the
body temperature

But it fails to predict the fertile
period before ovulation

(i) R *filament
S: * ovary / ovule
(it)  Insect pollination
Any 2 reasons below:
e Large/brghtly coloured
petal
e Anther/stigma located
inside flower
e Presence of insect guide
(1ti) Pollen grain develops to form a
pollen tube

P 29/31
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(v)

Paper It

P

Pollen tube carries the male
gametes

down the style to the ovary /
and digests the tissues of the
style

and releases the stale gametes
into the ovule

Vegetative propagation

90-22

90-43

90-44

90-52

91-31

91-32

91-33

91-34

91-35

91-36

92-36

92-37
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92-40

92-41

93-44

93-45

93-46

94-40

94-41

94-43

94-44

94-45

94-46

94-47

95-42

95-43

95-44

95-45

95-48

95-49

96-39
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97-40

97-42

97-43

97-44
97-45

97-46

97-47

98-35

98-36

98-37

98-40

98-42

98-45

98-46

98-47

98-48

99-41

99-42

99-43

99.44

99-45

99-47

99-48

99-49

00-16

00-37

00-38

00-39

00-51

00-54

01-21

01-33

01-35

02-58
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05-35

05-36
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Past HKCEE

uestions

Respiration

Paper |

1. A student used the following apparatus to
measure the rate of respiration of some seeds.
The positions of the oil drop in each capillary
tube are shown in the diagrams below:

germinating
seeds

position of oif drop
at 12.00 noon

wire
gaize

soda

lime at 10.00 a.m.

tubs

position of of drop

tariized
= 3 12,00 noon

dead seeds

(1) What is the distance travelled by the oil
drop
(1)in A, and
(2)inB?

(11} Calculate the rate of respiration of the
germinating seeds in A.

(iii) Fully explain the results shown in A and B.

(HKCEE 1982)

3

limb X

potasIum hydroxide
solution

rubber tubing

The diagram above shows an experimental
set-up used to measure the changes in the
volume of gas enclosed in the apparatus during
the germination of seeds. At fixed time intervals
the volume of the gas was measured on the
scale after adjusting the liquid in imbs X and Y
to the same level. The volume changes with
time are shown in the graph below:

volumae changes farbitiary units] ——
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(i) State the purpose of adjusting the liquid
levels before each measurement.

(i) Name one external factor that would affect
the accuracy of the measurements.

(iit) Name the process carried out by the seeds
that brought about the changes in gas
volume.

(iv) State and explain the changes in gas
volume during the first 4 hours.

(v) Explain why the curve levelled off after
the 10" hour, even though the seeds
remained alive.

(vi) Suggest a control for this experiment.
(vii) Why is it necessary to cover the test-tube
with a dark cloth if leafy seedlings are

used instead of germinating seeds?
(HKCEE 1986)

The diagram below shows an experimental
set-up to investigate the respiration of a small

mammal, All the joints are airtight.
scaie

rubber
stopper
glass

rubber
Stopper
glass

tube A : ube B
cotton : cotton
wool s} waool
rubber =
stopper rubber
smai stopper

mammal U-tube containing

glass jar A colovred water

glass jar 8

At the start of the experiment

(1) What will be the change in the level of the
coloured water in the U-tube at the end of
the experiment? Explain your answer.

(3 marks)

(ii) What is the purpose of surrounding the
glass jars with cotton wool? (I mark)

(i1t} State the function of glass jar B.

(1 mark)

(iv) If you were provided with a beaker of
potassium hydroxide solution, describe
and explain how you would modify this
experimental set-up, without using
additional apparatus, to indicate the
uptake of oxygen by the small mammal.

(6 marks)
(HKCEE 1987)
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4. The following experiment was set up to study
the anaerobic respiration of yeast cells. The air
temperature was maintained at 27°C
throughout the experiment.

graduated pipettes
rubber stoppers
affin oit

boiled water + glucose boiled water
+ yeast + yeast
flask A flask B

After 40 minutes, the rates of respiration in

the two flasks were compared by measuring
the change in liquid levels in the graduated

pipettes.

The results are shown below:

Flask A Flask B I
7

[Riseimiquidieveiiam | 31 | s

(1) State and explain TWO precautions used in
this experiment to ensure that the yeast
cells were under anaerobic conditions.

(4 marks)

(i1} Explain why the liquid level of the pipette
in flask A rose at the end of the
experiment. {2 marks)

(iii) Suggest a reason for the drop in the liquid
level of the pipette in flask B. (1 mark)

(iv) By comparing the results observed in
flasks A and B, what conclusion can be
drawn about the condition for anaerobic
respiration? (1 mark)

(HKCEE 1988)

5. The diagram below shows an apparatus used to
study the respiration of germinating seeds:

bent rubber tubing
with screw cfip

glass contaner
concentrated potassium
hydroxide solution
germinating sead

moist cotton wool

-~ position A

-—

e initial lovel

baaker containing
coloured water
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(1) At the beginning of the experiment, it is
better to set the initial water level near the
middle of the glass tubing.

(1) Suggest a reason for this. (I mark)
(2) Suggest a method of doing this,
(2 marks)

(11) After one hour the water level rose to
position A. Explain this phenomenon.

(5 marks)

(ii1) In another experiment, the concentrated
potassium hydroxide solution was
replaced by water. After one hour, the
water level remained unchanged. Explain
this observation in terms of gaseous
exchange. (1 mark)

(HKCEE 1991)

6. Two flasks contained yeast cells growing in
equal volumes of a sugar solution. Flask A
received a constant air supply whereas flask B
did not have any air supply at all. The graph
below shows the changes in the number of
yeast cells with time:

1

Mumber of youst salls

Time (howr}

(1) Calculate the difference in the number of
yeast cells at hour 20 between the two
flasks. Give a reason to explain why there
is such a difference. (5 marks)

(11) Suggest two reasons for the different rates
of reproduction of yeast in flask A at hour
8 and hour 16. (3 marks)

(iif) Draw and label a simple experimental
set-up to show whether heat is released by
the yeast cells in flask A. (4 marks)

(HKCEE 1994)

7. The diagram below shows a set-up used to
measure the rate of respiration of grasshoppers:

sodivm sodivm
hydeanide hydroxide
e ohution
live U-ube comtaining 6cad Rerlllzcd
rasshopper ‘cvioured waier smsshopper
Flask A Fask B
P2/11

@)
(1) Write a simple word equation of
aerobic respiration. (1 mark)
{(2) The set-up measures the change in the
amount of a substance in the word
equation. What is this substance?
(1 mark)
(i1) What change will occur to the water level
in the U-tube after 15 minutes? Explain
your answer. (4 marks)
(iii) What is the use of flask B? (1 mark)
(1v) How will the result be different if the
experiment is repeated at a higher room
temperature? Explain your answer.
(2 marks)
(HKCEE 1996}

8. Yeast is commonly used in the making of bread.
The diagrams below show the steps in
bread-making:

oread
for sate

(1) Explain what happens to the volume of the
dough after keeping it at 30°C for 1 hour.
(3 marks)
(11) Give a reason why the volume of the
dough will not change any more after it
has been kept in the oven for 10 minutes.

(1 mark)
(1i1) Suggest another industrial application of
yeast. (1 mark)

(iv) if the bread is left in a warm and humid
place for several days, black dots will be
found on the bread surface. Make a
labelled drawing to show some of these
black dots and their associated structures
when observed under a microscope.

(3 marks)
(HKCEE 1997)

9. The diagram below shows an experimental
set-up used by John to study the changes in the
rate of respiration of mealworms at different
temperatures. During the experiment, the
position of the plunger remained unchanged.

Past HKCEE Questions Respiration
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waner droplet

1 car’ pipette
pipetie—__ |

plunger

vierbath___

(i) Explain why this set-up can be used to
measure the rate of respiration of the
mealworms. (4 marks)

(i1) Using the data obtained from this set-up,
John worked out the rate of respiration of
the mealworms at different temperatures
and the results are shown in the graph
below:

4

3
Rateof
respisation 5
cmhy

10 20 » A0
Temperature of water bath {'C)

(1) What conclusion can be drawn from
the results of the experiment?
(2 marks)
(2) Based on biological principles, explain
the conclusion obtained in (1).
(3 marks)
(iii) Whenever the water bath was changed to
a new temperature, John waited for 10
minutes before he started to take any
reading. Explain why this is necessary.
{2 marks)
(HKCEE 1999)

10. An experiment was carried out to study the
changes in blood lactic acid concentration
of an athlete during and after exercise. On
day 1, the athlete ran for 10 minutes and
then sat down to rest for 40 minutes. On day
2, she performed the same exercise, followed
by slow jogging for 40 minutes. The results
of the experiment are shown in the graph

P3/11
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(1) Account for the increase in blood lactic
acid concentration in the first 10 minutes.
(3 mark)
(it} The rate of carbon dioxide production
also increased in the first 10 minutes.
Write a word equation to show how
carbon dioxide is produced. (2 marks)
(i) Why is it harmful to the body cells if the
blood contains a high level of lactic acid?
(1 mark)
(iv) Referring to the graph, which method,
sitting down or slow jogging, is more
effective in removing lactic acid from the
blood after exercise? Based on your
biological knowledge, explain why this
method is more effective. (4 marks)
(HKCEE 2004)

. A student carried out an investigation to
compare the activity of three brands of
yeast. He added a mixture of fixed amounts
of dough and yeast into a measuring
cylinder and recorded the volume of the
mixture. After putting the measuring
cylinder in a water bath at 30°C for one

" hour, the volume of the mixture was
recorded again. The diagram below shows
his set-up:

measring
cylisder

witer bath —l

Arand 4 Reand B Bread €
(a) The results of the investigation are shown in
the table below. Complete the table by
finding out the percentage change in the
volume of mixture for brand C. (1 mark)

Braadof | inkislvolmeof | Vokmsofmimwe | Percamtsge tEhoge inthe
ot mixwce (een') 3z | e (om®y volume of siatare (%)
A 2 i )
] ) [T 13
c 0 46

(b) Draw a bar chart to show the activity of the
three brands of yeast in terms of the
percentage change in the volume of mixture,

(3 marks)
Past HKCEE Questions Respiration
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(d

Explain why the yeast can make the mixture
rise. (3 marks)
The student wants to make a cake that is the
spongy. Based on the above results, which
brand of yeast should be used?

(1 mark)
Why should the set-up be kept in a water
bath? (1 mark)

If the student wanted to study the effect of
temperature on the activity of yeast, suggest
two changes that should be made in his

experimental design. (2 marks)
(HKCEE 2007)
P4/11
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90-45

‘Which of the following shows the correct end
product of the corresponding metabolic process
occurring in a mammal?

metabolic process end product

A breakdown of amino acids nitrogen

B.  breakdown of red blood celis bile salts

C.  breakdown of glucose Water
aerobically

D. breakdown of glucose alcohol
anaerobically

91-19

The following table shows two types of cells P and
Q and the product(s) of anaerobic respiration in
these cells:

Cell Product(s)
P Inctic acid
Q alcokol and carbon dioxide

Cells P and Q most likely to be

cell P cell Q
A muscle yeast
B. guard cells liver
(e liver muscle
D. yeast guard cells

92-10

When compared with aerobic respiration,
anaerobic respiration

A. releases more energy.

B. oxidises food incompletely.

C. produces no carbon dioxide.

D. occurs in microorganisms only.

92-11

The experimental set-up drown below was placed
in a well-illuminated area.

After 24 hours the bicarbonate indicator solution
changed from red to purple.

.

{—— specimen

whe uuu/

56

blearbonste
f—— indicatus
totullon
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The specimen placed inside the tube would
probably be

A. a green leaf.

B. a grasshopper.

C. a germinating seed.

D. a sterilized boiled seed.

92.

Directions: Questions 23 and 24 refer to the
experimental set-up below which shows the
release of carbon dioxide from a small mammal:

92-23
‘Which or the following are the correct solutions
for X, Y and Z?

Solution X SolutionY  Solution Z
A.  potassium lime water lime water
hydroxide
solution
B. lime water potassium potassium
hydroxide hydroxide
solution solution
C. lime water potassium lime water
hydroxide
solution
D. potassium lime water potassium
hydroxide hydroxide
solution solution
92-24

Which of the following would be the probable
results of the experiment?

Solution X Solution Y Solution Z
A.  milky clear clear
B. clear clear milky
C.  clear milky milky
D. milky milky clear
Ps5/1
- -

' PRovided 6yds&lite




- r—

93.

Directions: Questions 24 and 25 refer to the
diagram below which shows two set-up used to
investigate respiration of yeast under different
conditions:

thetmometer

yemt +—thermon flask
A]mu’mkdlnn
Ser-up 1

93-24
Which of the following substances will be
produced?

Set-up I Set-up 11
A. carbon dioxide carbon dioxide and

ethanol

carbon dioxide and
lactic acid
carbon dioxide

B. carbon dioxide

C.  carbon dioxide and
lactic acid

D. carbon dioxide and
ethanol

carbon dioxide

93-25

If the experiment is conducted at a room
temperature of 25°C, what will be the probable
thermometer readings after one hour?

Set-up [ Set-up 11
A 24°C 27°C
B. 2i°€ 24°C
C. 27°C 25°C
D. 28°C 27°C
96.

Directions: Questions 22 and 23 refer to the
information below:

In a set-up, some living yeast cells were added to a
10% gluons solution under anaerobic conditions.
The graph below shows the changes in the amount
of three substances in the set-up

—

1

Amount

of

substance
2
3

Time
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96-22
‘Which curves represent yeast and glucose
respectively?

Yeast Glucose
A, 1 2
B. 1 3
(4 2 3
D. 3 1
96-23

What products arc formed in the set-up?
A. ethanol and lactic acid

B. ethanol and carbon dioxide

C. lactic acid and carbon dioxide

D. ethanol, lactic acid and carbon dioxide

00-4

Which of the following reactions occurs in the
skeletal muscle when a person is performing
vigorous exercise?

(1) glucose > lactic acid
(2) glucose > lactic acid + carbon dioxide
(3) glucose + oxygen - carbon dioxide +
water

A. (1) only

B. (2) only

C. (1) and (3) only

D. (2) and (3) only

00-5

What is the significance of anaerobic respiration to

yeast?

A. It produces a large amount of ethanol.

B. It provides energy to yeast when there is a
lack of oxygen.

C. Yeast can only use anaerobic respiration to
release energy from food.

D. It provides additional energy to yeast when it
is undergoing budding.

00-12

Which of the following processes requires energy

from respiration?

A. movement of water in xylem vessels caused by
transpiration pull

B. absorption of water by mesophyll cells from
xylem vessels

C. absorption of mineral salts by root hair cells

D. water loss through the stomata of the leaf

01-6

During a 100 m race, the lactic acid concentration

in the blood of an athlete increases rapidly. Which

of the following word equations represents the

process that leads to the formation of lactic acid?

A. glucose = lactic acid

B. glucose = lactic acid + carbon dioxide

C. glucose + oxygen > lactic acid + water

D. glucose + oxygen = lactic acid + water +
carbon dioxide

P6/11
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02-7.
‘Which of the following can carry out anaerobic
respiration?
(1) biceps
(2) yeasts
(3)xylem vessels
A. (1) only
B. (2) only
C. (1) and (2) only
D. (1), (2) and (3)

02.

Directions: Questions 32 and 33 refer to the graph
below, which shows the change in lactic acid
concentration in the blood of a person when he
performed vigorous exercise:

.

Concentration of
lactic acid inblood 60
{m per 100 em’ blood)

»

20 30 4 0 6 0

Time (minute)

02-32

The person stopped doing exercise at
A. the 10" minute.

B. the 20" minute.

C. the 50" minute.

D. the 70™ minute.

02-33
Which of the following lead to the change in lactic
acid concentration in the blood during the 10" to
20™ minute?
(1) an increase in the breakdown of glucose
(2) a reduction in oxygen supply to the
muscles
(3) an increase in energy demand of the
muscles
A. (1) and (2) only

r-—

03-09
The athlete is

-

r— S

A. X because more lactic acid is produced.

B. X because anaerobic respiration starts earlier.
C. Y because less lactic acid is produced.

D. Y because aerobic respiration stops at a later

time.

03-10

Which of the following is the correct sketch of
the change in breathing rate of the untrained

person?
AL

Breathing
rate

Time

Teme

03.

B.

Breathing [ | N\
e 1 g

D.

Breathing | |
rte [

Directions: Questions 24 and 25 refer to the
diagram below, which shows an experimental
set-up used to study the action of yeast on glucose:

rubber tube

pipette

03-24

clamp

oil layer

living yeast and
boiled glucose solution

Which of the following correctly states and
explains the change in liquid level in the pipette

after 30 minutes?

B. (1) and (3) only
C. (2)and (3) only

D. (1), (2)and (3)

03.

Directions: Questions 9 and 10 refer to the graph
below, which shows the change in lactic acid

concentration in the blood of a trained athlete
and an untrained person when they performed
the same amount of vigorous exercise

after
exercise

before |
exercise!

during
exereise

Blood lactic acid
concentration

'
'

Time
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Change in liquid level | Cause for the change
A. rises ethanol is produced
B. rises oxyger is consumed
& drops glucose is consumed
D. drops carbon dioxide is
produced
03-25

To show that living yeast is essential for
bringing about the change in liquid level in the
pipette, the control set-up should contain

A. boiled glucose solution only.

B. living yeast and boiled water.

C. dead yeast and boiled water.

D. dead yeast and boiled glucose solution.

P7/11
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Directions: Questions 6 and 7 refer to the
set-up below, which is used to estimate the
rate of respiration of mealworms:

clip
colaured liquid drop

1 mL pipette

glass container mealworms

wire gauze

soda lime

05-6
At the end of the experiment, the liquid drop was
found to be at position X. The movement of the

liquid drop indicated
A.  the amount of oxygen used by the
mealworms.

B.  the amount of carbon dioxide produced by
the mealworms.

C.  the amount of heat released by the
mealworms.

D. the change in atmospheric pressure.

05-7

What modification should be made in the above
set-up i order to prepare a control for this
investigation?

A, replacing soda lime with distilled water

B. removing the mealworms from the set-up

C.  putting the set-up in a refrigerator set at 5°C
D. covering the glass container with black paper

05-15

Which of the following cells probably have the
lowest rate of respiration?

A, liver cells

B. muscle cells

C.  cells of the wall of kidney tubules

D. epithelial cells of air sacs of the lungs

05-40

Why is anaerobic respiration important to skeletal

muscles during exercise?

A.  The muscle cells cannot carry out aerobic
respiration due to a lack of oxygen.

B.  The muscle cells can oxidize the lactic
acid formed in anaerobic respiration.

C.  Anaerobic respiration provides
additional energy for muscle contraction.

D. More energy is released from a glucose
molecule in anaerobic respiration than in

2}

aerobic respiration.
Past HKCEE Questions Respiration
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06-9
‘Which of the following correctly compares
alcoholic fermentation and lactic acid

fermentation?
Alcoholic Lactic acid
fermentation fermentation
A.  produces carbon does not produce
dioxide carbon dioxide
B. usesalcohol as the uses lactic acid as the
substrate substrate
C.  by-products will be by-products will not
further metabolized be further
metabolized
D. occursinplants only  occurs in animals
onty

07

Directions: Questions 29 and 30 refer to the
experimental set-up below, which was used to
compare the rate of respiration of two different
types of insects. Insects of the same mass were
placed into the test tubes.

<bp

11-¢ube, Blled widh
oaloured waer
Tt A inwoct B
MM watar ket 25°C
-

sodium Wyteoide
sehtion

07-29

The movement of coloured water in the U-tube 1s
caused by the

A.  Theatreleased.

B. food consumed.

C.  oxygen absorbed.

D.  carbon dioxide released.

07-30
Which of the foliowing modifications can shorten
the time for the experiment?

A, use alarger test tube

B. usea larger water bath

C.  usea U-tube with a larger internal diameter
D. usea water bath set at a higher temperature
07-42

‘When a person is running an 800m race, which of
the following changes will happen m this body?
(1) The blood volume returning to the heart
increases.
(2) The rate of anaerobic respiration in the
exercising muscles increases.
(3) The rate of aerobic respiration in the
exercising muscles remains unchanged.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2)and (3)

P8/l

Paper1
&)
@i
(i)

0]

(i)
(1)
(iv)

)

(vi)
()

(it
(iii)

Past HKCEE Questions
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Suggested Answers

(1) Sem
(2) lem
(5+1)/20r3
cm per hour
Al

O, is used up in seed by respiration |
C0; produced is absorbed by soda

lime I
B:

O 1s not used up by dead seeds /

no respiration in dead seeds 1
volume increase is due to gas 4.
expansion caused by increase in

room temperature (OR decrease in 1
atm. pressure)

to take all readings at the same 1
(atmospheric) pressure
atmospheric pressure / temperature
respiration / oxidation of food
decrease

O3 absorbed / consumed by seeds
CO0; liberated from seeds
potassium hydroxide solution
absorbed the CO, liberated 1
O3 has been completely used up 1
only anaerobic respiration takes

place 1
potassium hydroxide solution

absorbed the CO, produced 1
use sterilized dead seeds / dry seeds

/ boiled seeds / no seeds m similar
apparatus 1
to prevent photosynthesis 1

w

coloured water in limb Y will rise

/in limb X will drop 1
the heat liberated by respiration 1
will cause the air in glass tube A to
expand 1
reduce heat loss / for insulation 1
for comparison with glass jar A /

as a control 1

()

Modification Explanation

(in words or by
drawing)

Remove the To enable a
rubber stopper continuous air +
of the glass tube | flow between
A the glass jars

and glass tubes

Past HKCEE Questions
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To absorb C0» 1
released by the | +
mammal. 1

Replace the
coloured water
with potassium
hydroxide
solution / Place
the beaker of
KOH in jar A.
Remove cotton
wool from both
glass jars.

To eliminate the | |
effect of heat on | +
gas volume 1

(1) use boiled water
to ensure the water does not contain
dissolved 0,
Use an oil layer
to prevent O, from dissolving into the
solution
(i) €O,/ a gas produced
the pressure / volume of gas inside
the flask increased, therefore the
liquid rose up the pipette
(iif) arise in atmospheric pressure
(iv) glucose is necessary for anaerobic
respiration in yeast cells
(if “glucose + any other substance"
are mentioned — no marks)
(1) (1) Itwould be easier to observe any
changes in the water level
in the glass tubing
(2) to suck up the water column
through the rubber tubing
and then close the rubber
tubing with the screw clip
(ii)  germinating seeds used up 0; in
the glass container for respiration
and released CO,
which was absorbed by conc. KOH
As the gas in the glass container
became less / the gas pressure
reduced,
the higher atmospheric pressure
would force the water level up to
position A.
(1) the volume of 0; used up in
respiration was equal to the
volume of CO, released

P9/11
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produce carbon dioxide 1
The difference in no. of yeast cells Reasons: (i) (1) The rate of respiration of which 1s trapped inside the dough 1
between flasks A and B at hour 20 The live grasshoppers take up oxygen mealworms increases with an making it rises
=675-150 1 during respiration 1 increase in temperature 1 Effective Communication ic
=525 1 and give out carbon dioxide which is from 20°C to 50°C | (d) BrandB 1
Either absorbed by the sodium hydroxide (2) With an increase in the (e)  To ensure the temperature of the
In flask A, the yeast cells undergo solution 1 external temperature, the three mixtures are the same /
aerobic respiration whereas in flask As a result, the air pressure inside body temperature of maintain the temperature at 30°C
B, the yeast cells undergo anaerobic flask A becomes lower than that in mealworms rises 1 throughout the investigation 1
respiration 1 flask B 1 Thus the enzymatic activity (f)  Use only one brand of yeast 1
Anaerobic respiration releases less Communication skill (C) 1 of the worms increases 1 Put the measuring cylinder in water
energy 1 (1) To eliminate the error caused by This leads to an increase in baths at different temperatures 1
for cell division / growth of the changes in environmental temperature the metabolic rate / body
yeast 1 / pressure 1 activities / energy demand 1
Or (iv) The rise in the water level is faster / thus the respiration rate of
In flask A, the yeast cells under the water level rises higher 1 the mealworms rises
aerobic respiration whereas in flask | because the rate of respiration of (i) To allow time for the air
B, the yeast cells undergo anaerobic grasshoppers is faster at a higher temperature inside the syringe to
respiration 1 temperature 1 become equal to the temperature of
Anaerobic respiration produces the water bath 1
ethanol / alcohol 8. (1) The volume of the dough increases 1 and the respiratory rate of the
which inhibits the cell division / because the yeast carries out mealworms to become adjusted to
growth of the yeast 1 anaerobic respiration / alcoholic the new temperature 1 Paper 11
fermentation 1
any 1 set (14+1+1) which produces carbon dioxide that 10. (1) The muscles carry out anaerobic 90-45 [0
The rate of reproduction of the raises the dough 1 respiration 1 91-19 A
yeast at hour 8 is much faster than 1 Communication skill (C} 1 to release additional energy for 92-10 B
that at hour 16 (if)  The yeast are killed/enzymes are muscle contraction. I 92-11 A
Reasons: denatured under high temperature, As anaerobic respiration produces 92.23 A
at hour 16, nutrients in the solution thus no more carbon dioxide is lactic acid, I 92-24 B
may become exhausted 1 produced 1 it will lead to an increase in blood 9324 A
at hour 16, there may be (iit) brewing of beer / wine 1 lactic acid concentration. 93-25 D
accumulation of toxic wastes 1 (iv) Large, accurate drawing (D) 1 (i)  glucose + oxygen -> carbon 2 96-22 C
Both cause a decline in the Labels and title (any 4): (4 x 0.5) 2 dioxide + water 96.23 B
reproductive rate of yeast *sporangium, *sporangiophore, (iti) Because it lowers the pH of the 00-4 c
(111))  No marks for the whole set-up if it *spore, *hypha, *rhizoid, *columella blood / tissue fluid which 005 B
is not workable (e.g. using dry {optional) adversely affects cellular activities / it 00-12 C
yeast, \ylth an oil layer). aore sporangium ) inactivates enzymes. 1 016 A
Insulating layer and stopper I (iv)  Slow jogging 1 027 c
thermometer (the bulb must be This is because slow jogging can —
immersed in the mixture) 1 sporangiophore maintain a relatively high rate of OZ—f ]
correct connection of tubes 1 heart beat / blood flow / breathing, | 02533 B
clear, well-labelled and accurate which increases the rate of oxygen 03209 C
diagram (D) 1 supply to the body, 1 03-10 ¢
— ke rmamitar thus enhances the breakdown of 03-24 12
sheata’Sy BOoaibons lactic acid / conversion of lactic 03-25 D
s ol acid to glycogen. 1 05-6 A
05-7 B
treataring tapay ) . 11 (@ 130 1 05-15 D
I pauee sne gincaen ateture g (W “THemealwormsiakelinioxysen (b)  cormect title 05 05-40 C
during respiration L labelling of axes 1 06-9 A
Any carbon dioxide produced by the correctlabe Hing :
h correct drawing and labelling of 07-29 C
mealworms is absorbed by the soda - =
. bars 1.5 07-30 D
(1) food + oxygen > carbon lime i “ 0742 A
dioxide + water (+energy) 1 This leads to a drop in air pressure !
(2) Oxygen 1 mside the syringe 1 7 bl
The water level in limb X would and the water droplet will be drawn H- 4‘_
rise 1 downwards. Thus the rate of H T
movement, of the water droplet f 1
indicates the rate of respiration 1 B
Effective communication (C) 1 N )
(¢)  Anaerobic respiration of yeast 1
Past HKCEE Questions Respiration P 10/11 Past HKCEE Questions Respiration P11/11
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Past HKCEE Questions
Support and Movement
Paper I

The diagram below shows an experimental
set-up in which straight stems of similar length
and diameter were immersed in troughs
containing different liquids. A 5 g weight was
suspended from each stem.

herbaceous  woody herbaceous  woody
stem stemn stem stom

concentrated salt sokttion water
; trough P trough Q

(1) After three hours what would be the
appearance of the stems in
(1) trough P?

(2) trough Q?

(11) Explain the expected observation in the
herbaceous stem in trough P.

(1ii) What possible conclusion could be drawn
from this experiment about the means of
support in
(1) herbaceous stems?

{2) woody stems?
(8 marks)
(HKCEE 1984)

2. The diagram below shows the arm muscles and
bones of a man:

joint M

\ \\ muscle X
mwscle Y \ \Q \ : ]

W .
foint N ey

N

s
(1) Both muscles X and Y are involved in
raising the metal block.

(1) Which is the extensor?

(2) Which is the flexor?

(3) What is the term used for describing
this pair of muscles for this mode of
action?

(11) What is the tissue connecting

(1) bone Q to bone S§?

(2) muscle X to bone R?

(iil) After rotating the arm vigorously for some
time, the man felt tired.

(1) Which joint, M or N, was involved in

Past HKCEE Questions

this movement?

(2) Which carbon compound, stored in the
muscles, was used to provide the
energy for this movement?

(3) Which carbon compound,
accumulating in the muscles, caused
muscle fatigue?

(iv) If the man were blindfolded, what type of
sensory receptor would enable him to
detect a drawing pin dropped on his hand
(1) with 1ts blunt end downwards?

(2) with its pointed end downwards?

(HKCEE 1985)

3. In an experiment, two different potted plants X
and Y, kept under the same laboratory
conditions, were given varying supplies of
water. The changes in their appearance are
shown in the series of photographs below:

adequale)

(1) With reference to the appearance of plants
X and Y after receiving no water supply
for 7 days,

(1) explain the change i X.

(2) draw a labelled diagram of a
mesophyll cell of X as seen under
high-power magnification.

(3) point out the difference in appearance
of the stems in X and Y.

{4) state one feature, related to their
structures, that caused the difference
in (3).

(i1) With reference to the effects on plants X

Support & Movement IR 114 18

and Y after the water supply was resumed,
state the cell(s) concerned and the process
involved for
(1) entry of water from soil to root,
(2) movement of water along the stem,
and
(3) water to reach the leaves for
photosynthesis.
(13 marks)
(HKCEE 1986)

4. The photograph below shows the side view of a
human skeleton:

(i) Give three functions of structure A.
(3 marks)
(i1) Name the type of movable joint to which
(1) both W and Y belong.
(2) both X and Z belong. (2 marks)
(1i1) State the difference in the range of
movement allowed by joint W and joint Z.
(2 marks)
(HKCEE 1987)

5. The diagram below shows a cross section of a
young stem:

(1) Using the letters in the diagram, state TWO
different parts which provide support to
the stem.

Based on its structure, explain how each
part can carry out this support function.
(6 marks)

(11) When this plant is placed in direct sunlight
for a few hours, explain why the stem
might be unable to remain upright.

(2 marks)
(HKCEE 1988)

Past HKCEE Questions

6. Figure 1 below shows a human leg. Figure 2
shows a model used to demonstrate leg
moverment.

Figure 2

The component parts of the model and their
corresponding structures in the human leg
are summarised in the table below:

parn in used in structure in the
the model the model human leg

O balloon muscle
|:] wooden board X

° screw joint

— inelastic string Y

(i) Name the type of structures represented by
X and Y respectively. (2 marks)
(i) If the model were set to a position to show
the human leg standing erect on tiptoe,
which balloons (P, Q R or S) would appear
to be thinner and longer? (2 marks)
(1if) Put P, Q R and § into two categories
according to the function of the muscles
they represent. Explain your answer.
(4 marks)
(iv) Explain why the relative movement
between the wooden boards A and B
carrot fully illustrate the degree of
movement between the corresponding
structures in the human leg. (2 marks)
(HKCEE 1989)
7.
The photomicrographs below show the transverse
sections of stems taken from two plants

1.5 Stem vf plant A

Support & Movement B2}/,
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(1) On a hot sunny afternoon, plant B becomes
wilted and its stem bends. Explain why
this occurs. (4 marks)

(2) In contrast to plant B, the stem of plant A
remains upright under the same conditions.
Account for this.

(2 marks)
(HKCEE 2001)

8. The diagram below shows the human skeleton
and two muscles of the right arm, M and N:

(1) Deficiency of vitamin D in childhood will
lead to deformity of bones.

(1) Using the letters in the diagram,
indicate which part of the skeleton is
most easily deformed. Explain your
choice. (3 marks)

(2) Apart from diet, suggest another way
by which the body gets vitamin D.

(1 mark)
(ii) Why are muscles M and N described as an
antagonistic {opposing) pair? (1 mark)
(i) Draw a diagram to show the lever system
involved in lifting the right forearm.

Indicate the positions of the load, the

effort and the fulerum in your diagram. In

lifting the right forearm, what will form

the load, the effort and the fulcrum

respectively? (5 marks)
(HKCEE 2002)
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90.

Directions: Questions 40 to 42 refer to the diagram
below which represents the relative positions of
the bones, associated muscles and tendons of the
human arm:

muscle F

90-40

What 1s the advantage of having the tendon R

attached to position 3 rather than to position 4 of

the bone §?

A to provide a stronger surface for tendon
attachment

B. to produce a greater forearm movement when
muscle Q contracts

C. to prevent dislocation of the joint

D. to counteract the contraction of muscle P more
effectively

90-41

‘Which of the following happens when muscle Q
contracts?

A. Muscle P increases in iength.

B. Muscle Q decreases in thickness.

C. The tension on tendon R is reduced.

D. The arm straightens out.

90-42

Cartilage is found at
A. position 1.

B. position 2.

C. position 3.

D. position 4.

91-29
‘Which of the following descriptions about skeletal
muscles are correct?
(1) They are attached to bones by ligaments.
(2) Their activities are usually under voluntary
control.
(3) They become fatigued easily during
exercise.
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

Past HKCEE Questions

Support & Movement

92.

Directions: Questions 31 and 32 refer to diagrams
[ and II below. Diagram I shows a girl maintaining
a posture on a balance beam. Diagram II shows
some muscles associated with bar left leg.

92-31

Which of the following muscles in the girl’s left
leg are contracting when she keeps such a posture?
A.(1)and (3)

B. (1) and (4)

C.{2) and (3)

D. (2) and (4)
92-32
The degree of movement allowed in joints X and
Y are:
Joint X Joint Y
A. inoneplane  inone plane
B. inoneplane  inall planes
C. inall planes  inas plane
D. inall planes  inall planes
93-9

When compared with woody plants, young
herbaceous plants are less tolerant to a temporary
shortage of water supply because

A. they are smaller in size.

B. they have less food reserves.

C. they have a faster growth rate.

D. they rely on cell turgidity for support.

93.

Directions: Questions 37 and 38 refer to the
diagrams below which show the conditions of
certain muscles associated with the hind limb of a
rabbit. Diagram I shows the condition when the
rabbit is about to jump. Diagram II shows the
condition at a later stage when the rabbit's hind
1imb is about to lift off from the ground:

P4/13
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93-37

Which muscles contract to effect a change from
the condition shown in Diagram I to that in
Diagram II?

A PQandR

B.P.QandS

C.PRandT

D.Q,Sand T

93-38
Apart from tea structures labelled, which of the
foliowing are essential for support in the rabbit?
(1) bone
(2) tendons
(3) ligaments
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

94.

Directions: Questions 33 and 34 refer to the
diagram below which shown part of the human
skeleton:

Jolat X

Which of the following functions are carried out
by bone W?

(1) producing red bloat cells

(2) helping in ventilation of this lungs

(3) protecting intemal organs

Past HKCEE Questions

A.(1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

94-34

Which of the joints X, Y and Z allow(s) movement
between the bones?

A. Y only

B. Z only

C.XandY only

D. Y and Z only

94.

Directions: Questions 35 and 36 refer to the
diagram below which shows some structures
associated with the elbow joint:

bone

94-35
Which comparison between structures A and B is
correct?

Structure A Structure B
A, rigid soft
B. elastic not elastic
C. canstand a high tension  cannot stand a high
tension
D. contains a large amount  contains a small amount
of calcium salts of  calcium salts
94-36

Which of the following correctly describes the
functions of structures A and B?
Structure A Structure B
A. holding the bones transmitting force to the
together bone
B. acting as a pivot protecting the joint
C. protecting the joint preventing dislocation of
D

the joint
transmitting force to the  acting as a pivot
bone
94-37

The diagram below shows a man at a certain stage
of swimming:

Support & Movement P5/13

‘Which of the following combinations correctly
describes the conditions of his arm muscles at this

stage?
Left arm Right arm

Biceps Triceps Biceps Triceps
A. contracted relaxed relaxed contracted
B. relaxed contracted contracted relaxed
C. contracted relaxed contracted relaxed
D. relaxed contracted relaxed contracted
95.

Directions: Questions 28 to 30 refer to the diagram
below which slows a section of a certain part of a

plant:
1
‘e e
O D)
© O
95-28

This section is takes from
A. ayours stem.

B. young root.

C. woody stem.

D. a woody root.

95-29

‘Which regions provide support by cell turgidity?
A land2

B.land 4

C.2and3

D.3and 4

95-30

Which region is responsible for the transport of
sugars?

1

vowy

2
3
4

95.

Directions: Questions 31 and 32 refer to the
diagram below which shows the skeleton of a
rabbit:

Past HKCEE Questions
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95-31

‘Which structures are parts of the axial skeleton?
A 1,2and3

B.1,2and4

C. 1,3and4

D.2,3and 4

95-32
Which of the following correctly lists the
structures protected by the different parts of the

skeleton?
1 2 3
A.  brain aorta stomach
B. ears aorta heart
C. brain spinal cord heart
D. ears spinal cord stomach
95-33
The diagram below show a human arm holding a
weight:
biceps
ticups
TE w

"The length of EF is shorter than the length of WF.

‘What is the advantage of this arrangement?

A. The biceps would not become fatigue easily.

B. This would make the biceps stronger than the
triceps.

C. Less energy would be used by the biceps in
supporting the weight.

D. A small contraction of the biceps would move
the weight  through a large distance.

96-32
The photomicrograph below shown part of a:
section through a plant organ

Support & Movement P6/13
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Which of the following correctly states the
functions of P, Q and R?

P Q R
A.  food transport  water photosynthesis
transport
B, water food transport  support
transport
C. food transport  support support
D. photosynthesis  water food transport

transport

96-34
The diagram below shows a model of a movable
Jjoint:

l /
-~ ot
7
'
1
\\/ -—
AY
A
Key: - ~ - o direction of possible movements
Which of the following combinations is correct?
Tvpe of joint
1epr: by the model Example
A.  hinge joint knee jomnt
B.  hinge joint shoulder joint
C.  ball and socket joint shoulder joint
D.  ball and socket joint knee joint
96-35

The diagrams below show three sets of bones of
the human skeleton:

4
The type of joint shown by the model in question
34 can be formed between
A 1land3.
B. 1 and 4.
C.2and 3.
D.2and 4.

96.

Directions: Questions 59 and 60 refer to the model
below which 1s used to illustrate the movement at
the elbow join:

S

Key: P and Q are rubber bands
Rand S are wooden planks

Past HKCEE Questions
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96-59
Which of the following occurs when Q is
shortened?

jid S
A, shortened raised
B. shortened lowered
C.  stretched raised
D.  stretched lowered
96-60

This model is useful for demonstrating

A. the movement of the upper arm.

B. that the joint allows 360° movement.

C. that the biceps is stronger than the triceps.
D. the actions of a pair of antagonistic muscles.

99.

Directions: Questions 31 and 32 refer to diagrams
I and II below. Diagram I shows a certain posture
of a dancer. Diagram II shows some of the
muscles associated with her right leg.

muscie 3
muscle2

Diagram 1

Diagram 1t

99-31

Which muscles of the right leg of the dancer are
contracting when she maintains the posture shown
in diagram [?

A muscles 1 and 2

B. muscles 1 and 3

C. muscles 2 and 4

D. muscles 3 and 4

99-32
Which of the following can be found in structure
X?
(1) vitamin D
(2) living cells
(3) calcium salts
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

00-24

Which of the following does not contain cartilage?
A. teeth

B. trachea

C. rib cage

D. vertebral column

P7/13
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00.

Directions: Questions 25 and 26 refer to the
following information:

A football player is going to kick a ball with his
right leg. The diagram below shows his right leg
and its assoctated muscles:

00-25

At this moment, which muscles are in the
contracted state?

A Rand§S

B.Rand T

C.SandU

D.Tand U

00-26

‘Which of the following correctly describes
structure X?

A. It is inelastic.

B. It is hard and rigid.

C. It 1s rich in calcium.

D. It is able to contract.

00.

Directions: Questions 27 to 29 refer to the
photograph below, which shows the hip girdle and
the associated structures:

Past HKCEE Questions
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00-27

‘Which joints allow movement between the bones?
A EandF

B.Eand G

C.FandH

D.GandH

00-28

Which of the following is not a function of bone
M?

A. formation of white blood cells

B. breakdown of old red blood cells

C. protection of the central nervous system

D. providing surfaces for muscle attachment

00-29

In a pregnant woman, which of the following may
be supplied by bone M for the growth of the
foetus?

A blood cells

B. protein

C. iron

D. calcium

01-3

Which of the following are the functions of ribs?
(1) supporting body weight
(2) producing red blood cells
(3) protecting internal organs

A. (1) and (2) only

B. (1) and (3) only

C. (2) and (3) only

D. (1), (2) and (3)

D. They can replicate rapidly during infection.
01-19

The photograph below shows a mammalian
vertebra:

Which of the following is located in position X in
a living mammal?

A artery

B. muscle

C. cartilage

D. spinal cord

01-20

Skeletal muscles usually work in pairs because

A. apair of muscles is stronger than a single
muscle.

B. when one muscle is damaged, the other can still
function.

C. the two muscles of the same pair cannot
contract at the same time.

P8/13
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D. two muscles are required for producing
movements in opposite directions.

02-47

When there is bone fracture, the broken parts can
reconnect and the bone heals after some time. This
shows that

A. bone 1s a living tissue.

B. bone growth is uniimited.

C. bone can respond to an external stimulus.

D. the healing of the bone is an immune response.

03.

Directions: Questions 21 and 22 refer to the
diagram below, which shows part of the
human skeleton

03-21

‘Which structures are parts of the appendicular
skeleton?

A.2and 3 only

B.3 and 4 only

C. 1,2 and 4 only

D. 1,3 and 4 only

03-22

Which of the following is not a function of
structure 27

A. assisting ventilation

B. storing red blood cells

C. giving shape to the body

D. protecting internal organs

03.
Directions: Questions 33 and 34 refer to the
diagram below, which shows some muscles of

the leg:
.]_

03-33

Which of the following muscles are flexors?
A. land?2

B.land3

C.2and4

D.3and 4

03-34

If structure X is broken, which of the following will

ocecur?

A. The lower leg cannot move properly.

B. The upper leg cannot move properly.

C. The knee joint can move in many planes.

D. When muscle I contracts, muscle 4 becomes
extended.

04

Directions: Questions 6 and 7 refer to the
photograph below, which shows part of the
human skeleton:

04-06

Which joints allow movement between the
bones?

A.1and 2 only

B. 1 and 3 only

C. 2 and 3 only

D.1,2and3

04-07

Which of the following is a function of structure X?

A. storing iron

B. protecting the spinal cord
C. destroying red blood cells
D. producing white blood cells

Directions: Questions 26 and 27 refer to the
diagram below, which shows the muscles
associated with the leg of a person:

upper leg
Tower leg
Past HKCEE Questions Support & Movement P9/13
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‘When X contracts, Y will
(1) become shorter.
(2) become thicker.
(3) increase in tension.

A, (1)yonly

B. (3) only

C. (1} and (2) only

D.(2) and (3) only.

04-27

Which of the following correctly represents the
lever system involved in the straightening of the leg
at the knee joint?

{Key: E = effort; L = load)

A B.
I 8 1 8}
L E E L

C. E D. L

1 1
T & 7 &
L E
05-22

The root of a leafy plant was immersed in a red
dye solution for several hours. Transverse sections
of the stem and root were then prepared and
examined under the microscope. Referring to the
diagram below, which tissue of the stem and root
would be stained red?

06
Directions:

Questions 7 and 8 refer to the
diagram below, which
illustrates a human arm holding
a case:

06-7

While holding the case and maintaining the
position as shown in the diagram,

A. Vs confracting and Z is shortened.

B. 'V is contracting and Z is under tension.
C.  Xis contracting and Z is lengthened.
D. Xis contracting and Z is slackened.

06-8
‘Which of the following correctly describes the
functions of structures W and Y?

Structure W
A. allows movement in

Structure Y.
reduces friction during

one plane movement

B. allows movement in produces fluid for
one plane lubrication

C. allows movement inall reduces friction during
planes movement

D. allows movementinall produces fluid for
planes lubrication

07

Directions: Questions 33 and 34 refer to the
diagram below, which shows the skeleton and the
associated muscles of a human upper limb.

07-33

Which of the following correctly describes joint
X?

A. The ends of the bones at X are ball-shaped.
B. The degree of movement at X increases with

Stem Roor age_
C. X 1s surrounded by ligaments to reduce the
chance of dislocation.
Stem Roat D. X is a hinge joint because it allows the upper

A. 1 3 limb to move in a single plane.

B. ] 4

[C® 2 3

D. 2 4

Past HKCEE Questions Support & Movement P10/13
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07-34
Which of the following is a correct description of
structure Y?
Property Importance during
movement
A elastic allows the attached
bones to move
more freely
B. inelastic transmits forces to
bone with minimum
loss
C. rich in protein creates a smooth
surface to reduce
friction
D. rich in glucose releases more
energy for muscle
contraction
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Support and Movement
Suggested Answers

1 (1) (1) Therbaceous stem — bends
downwards
woody stem — remains
straight / unchanged

(2) both stems - remain straight /
unchanged

(i)

because salt cell

solution| sap |
| concentration | high | low

osmotic lower | higher | any ]

potential

water lower | higher

L potential

water moves out of cells by osmosis

cells become plasmolysed / flaccid

/ decrease i turgor

(1it) (1) herbaceous stems - mainly by
turgidity of cells

(2) woody stems —mainly
supported by thick-walled
cells / xylem

2. (1) (1) muscleY

(2) muscle X

(3) antagonistic / opposing
muscles

(i) (1) ligament

(2) tendon

(i (1) Joint M

(2) glycogen (NOT carbohydrate,
starch, glucose)

(3) lactic acid

(iv) (1) touch receptor
(2) pain receptor
3. (i) (1) transpiration (water loss) >
absorption (water gain)

(2) labels: *cell wall, *cell
membrane, *nucleus,
*cytoplasm, *vacuole,
*chloroplast
any 4 (0.5 x 4}
accuracy: showing
plasmolysis

(3) X shows no bending while Y
shows bending

(4) xylem / vascular/
strengthening / woody tissues
in'Y (or more in X)

P11/13 Past HKCEE Questions

Support & Movement

(ii)
cells processes
(1) | root hair osmosis / 1,1
diffusion
) | xylem transpiration/ | 1,1
capillarity /
root pressure
(3) | mesophyll | osmosis / 1,1
cells diffusion
(i e  support
e protection of the spinal cord
e muscle attachment / act as a
lever system
e  production of RBC / WBC
any 3 (1,1,1}
(i) (1) *ball and socket joint
(2) *hinge joint
(1i) W - allow movement in many planes
Z - allow movement in one plane
(if, range of movement of W is greater
than that of Z, 1 mark only)
@)
cells A D L1
structure | thin- thick- 1,1
walled walled
cells cells
support | when provide 1,1
filled mechanic
with al support
water, to the
provide | stem/
turgidity | they are
to the hard and
stem rigid
(ii)  the water lost is greater than the
water gained by the plant
the cells lose their turgidity / become
flaccid
(1) X - *bone
Y - *tendon
(1) Q and R (no other alternatives) (1,1)

(iif)

Pand S

both are extensors / extend / straighten
the joint

QandR

both are flexors / flex / bend the joint
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Past HKCEE Questions

In the model : movement in one

plane only 1
In actual case: movement in 3

planes 1

The support of the stem of plant B

is mainly due to the turgidity of

cells in region S / thin-wall cells 1
Under a hot and sunny condition, 1
the rate of transpiration of the plant
becomes greater than the rate of

water absorption 1
The celis in region S lose water 1
And hence lose their turgidity /

become flaceid 1
And thus causing the bending of the
stem

Effective communication (C) 1
The support of the stem of plant A

is due to the presence of xylem /
independent of the water content of

the plant 1
Because the xylem contains

thick-wall cells 1

m z ]
Deficiency of vitamin D will
lead to poor bone growth 1
As Z is not strong enough;
the body weight exerting on
it will cause it to bend 1
(2)  The body produces its own
vitamin D under sunlight /
UV light 1
because when producing
movements, one muscle contracts,
the other relaxes / the contraction of
M bends the arm and that of N
extends the arm 1
Title (T) 0.5
Position of load, effort, fulcrum
correct (P) 1
Direction of arrows correct (A)The
weight of the forearm forms the
load 1
The force generated by the
contraction of muscle M forms the
effort 1

The elbow joint forms the fulcrum 1
effort

-
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Past HKCEE Questions
Temperature Regulation in Mammals

Paper 1

. The diagram below shows a vertical section of
rabbit skin: (The parts are not drawn to the
same scale.)

Y

By BPR Bl—
(i) State two structures which indicate that this
skin sample belongs to a mammal.
(11) State, using the letters in the diagram,

(1) the parts which are concemed with the
maintenance of a constant body
temperature following exposure to
rising air temperatures.

Explain how these parts function.

(2) the parts which will undergo structural
modifications in a cold winter.

(iii) What two different stimuli can be detected

by F?

(HK.CEE 1984)

. The following graph shows the variation in

occurs in the skin to bring about the
change in skin temperature in (1).
(3 marks)
(i11) At the 90th minute would the skin still be
losing heat to the environment? Explain
YOUr answer. (2 marks)
(HKCEE 1989)

3. Below is a simplified diagram of a section of
the human skin:

(1) Name structures A and B. (2 marks)
{2) Explain how they help to speed up
heat loss from the body when the
body temperature rises. (6 marks)
(11) In a fire, a large area of C of a person was
burnt. Give two reasons why this damage
may endanger his life. (2 marks)
(HKCEE 1995)

mouth temperature and skin temperature of a 4. An experiment was performed to study the
naked man in a room where the temperature can effect of environmental temperature on the skin
be changed rapidly: temperature and the body temperature of a
| person. During the experiment, the person was
kept in a room with a constant relative humidity
of 65%. He was allowed to eat and move
around freely but he was not allowed to change
the amount of clothing. The results are shown
in the graph betow:
40 room
g #| body
i skin
{'C)
0
® ) 9 4 6
(€3] Desgrlbe how the mouth temperature Tieme (hours)
varies throughout the experimental period. )
(2) What is the significance of thls?3 " (1) Describe the change in the skin
(i) (3 marks) temperature when the room
1
§ . 3 temperature rose from 18°C to 28°C.
(1) Describe the change in skin temperature P (1 mark)
?Sgglg ﬁf‘e period from the 50th to the (2) What physiological change in the skin
e . may cause this change in skin
(2) Explain the physiological process that
Past HKCEE Questions Temperature Regulation in Mammals P1/8
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temperature? (2 marks)
(1) When the room temperature rose from
38°C to 40°C,
(1) describe the change in the body
temperature. (1 mark)
(2) what was the main way by which body
heat was lost to the environment?
Explain how you arrived at your
answer. (3 marks)
(3) explain why the person's life might be
endangered if the relative humidity of
the room rose to 95%. (3 marks)
(HKCEE 1996)

5. A person spent two hot days on a beach. He
drank plenty of water to avoid the danger of
dehydration. The air temperature and the
relative humidity at the beach on these two days
are recorded in the table below:

-

Air temperainre (°C) Relative humidity (%)
Dayl 3% 65
Day2 3% %0

(i) Explain why heat loss from the person's
body was mainly effected through
sweating on Day 1. (4 marks)

(i1) Compared to Day 1, explain why it would
be more dangerous for the person to carry
out vigorous exercise on the beach on Day
2% (5 marks)

(HKCEE 1999)

6. Simon went hiking in Sai Kung on a hot
afternoon.
(1) After walking for half an hour, Simon's
face became red.
(1) Explain why his face became red.
(3 marks)
(2) Why 1s this response important?
(2 marks)
(i1) After 4 hours of walking, he had drunk all
the water he brought along and his sweat
production became greatly reduced. His
body temperature increased significantly.
This might lead to heatstroke. Account for
the increase in his body temperature.
(2 marks)
(1i1) The following table provides some
information on the weather conditions in
Sai Kung on three aftermnoons:

Relative Wind

Day Temperatwre| . idity | Ulwa-violetlight | speed

0 intensity ;

(%) (km ')
1 328 %0 medivm 5
2 33.1 72 high 15
3 32.6 30 high 31

On which afternoon would a person have
the highest risk of developing heatstroke if
he went hiking in Sai Kung?

Past HKCEE Questions
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Justify your answer by stating two special
features of the weather of that afternoon as
compared with the other two aftermoons.
(3 marks)
(HKCEE 2001)

7. Jane spent a day on the beach in the

summer. The graph below shows the
changes in the air temperature on the
beach on that day:

Temperature
o

0000 0400 080 1200 1600 2000 2400
Time of the day (hour)

(a) Draw a line on the graph to show the
possible changes n Jane's body
temperature on that day. (1 mark)

(b) Referring to the change in the air
temperature from 0600 to 1000 hour,
explain how the blood vessels in
Jane's skin are involved in the
regulation of her body temperature
during this period. (4 marks)

(c) What is the main way of heat loss
from Jane's body at 1400 hour? Why
do you think so? (3 marks)

(HKCEE 2005)
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90-49

‘Which of the following structures of the
mammalian skin 1s NOT Involved in temperature
regulation?

A. o1l glands

B. nerve endings

C. erector muscles

D. blood capillaries

90-51

Under which of the following conditions would a
person doing strenuous exercise lose most heat by
evaporation?

air temperature (°C)  relative humidity (%)
A 10 60
B 10 98
C 30 60
D 30 98
91.

Directions: Questions 46 and 47 refer to the
diagram below which shows a section of the
human skin:

91-46
Which of the following will happen when a man
feels cold?

Constricts Contracts Inactive
A | 5 3
B. 2 3 5
(3 3 2 4
D. 5 4 2
91-47

‘Which of the following are functions of structure
47
(1) energy reserve
(2) heat conservation
(3) body defence
A.(1}yand (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

Past HKCEE Questions
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93-36

In the regulation of body temperature in mammals,
the skin acts as

A. areceptor.

B. an effector.

C. both a receptor and an effector.

D. a coordinating centre.

94.

Directions:

Questions 23 and 24 refer to the graph below
which shows how the metabolic rate of a naked
person varies with the temperature of the
surrounding air:

Metabalic rate

0 0 2 R @
Air temperature (*C)

94-23

Which of the following statements about the
person is correct when the air temperature changes
from 10°C to 20°C?

A. Oxygen consumption increases.

B. The rate of the heart beat increases.

C. Heat loss from the body decreases.

D. The body temperature decreases.

94-24

Which of the following is the main process of heat
loss from the body when the air temperature is
40°C?

A. conduction

B. convection

C. radiation

D. evaporation

P3/8
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Directions:
Questions 25 and 26 refer to the diagram below
which shows a section of the skin of a man:

94-25

Which of the following correctly describes the

functions of the different structures of the skin?
Structure 1

Structure2  Structure 3

A, absorbs produces Absorbs
oxygen sweat vibration
prevents Stores food reduces heat
against loss
mechanical
damage

C. prevents the reduces stores food
entry of evaporation
bacteria

D. detects kills bacteria  supplies food
changes in air to the skin
temperature

94-26

‘Which of the following correctly describes the

immediate responses of the different structures of

the skin when the man enters a cold room?
Structure 3

Structured  Structure 5

A dilates contracts no change
B. constricts contracts no change
C. dilates relaxes becomes
thicker
D. constricts relaxes becomes
thicker
99.

Directions: Questions 6 and 7 refer to the
photomicrograph below, which shows a section of
the mammalian skin:

99-6

Which structure produces a secretion that can
reduce evaporation of water from the skin surface?
Al

B.2

.3

D. 4

99-7
Which structure contains cells capable of rapid
cell division?

Uowp
AWN —

02
Directions: Questions 52 to 54 refer to the diagram
below, which shows a section of the human skin:

*&M :
7
5
s

U SRR R

02-52
On a cold day, which of the following changes
will occur to help maintain the body temperature?
(1) Structure 4 becomes thicker.
(2) Structure 6 becomes less active.
(3) Structure 7 constricts.
A. (1)only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only

02-53

Which structure(s) in the skin helps to prevent the
entry of germs into the body?

A 1only

B. 1 and 3 only

C. 3 and 8 only

D.1,3and8

02-54

‘Which parts of the skin are capable of active cell
division?

A 2and 5

B.2and8

C.dand5

D.4and 8

03.

Directions: Questions 35 and 36 refer to the
diagram below, which shows the change in the
heat distribution of a person's body when the
air temperature drops from 25°C to 15°C

Past HKCEE Questions Temperature Regulation in Mammals P4/8
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skin skin
(30C) (25:C)
body core body core
are) (37C)

03-35
Which of the following are responsible for the
change in the skin temperature?
(1) increase in heat loss
(2) decrease in sweat secretion
(3) constriction of the skin arterioles
A.(1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

03-36

Which of the following will occur if the

person stays at 15 C for 30 minutes without

additional clothing?

A. The metabolic rate of muscle will increase.

B. The subcutaneous fat will become thicker.

C. The urine will become more concentrated.

D. The sebaceous glands will become more
active.

03.

Directions: Questions 47 to 49 refer to the
diagram below, which shows a section of the
human skin:

03-47
‘Which structure has the ability to contract?

In a fire, structure 2 of a person was damaged
by burning. Which of the following may occur
at the damaged part?
(1) excessive evaporation of water
(2) bacterial infection
(3) bleeding
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

Past HKCEE Questions
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03-49
Which of the following will occur in the skin to
repair structure 27

05-33

(1) mitosis
(2) cell specialization

(3) increase in blood supply
A. (1) and (2) only
B. (1} and (3) only
C. (2)and (3) only
D. (1), (2) and (3)

Which of the following is 1oz a correct match of
the structures in the skin and their functions?

A

B.

06.

Structure
sweat gland

sebaceous gland
blood vessel

sensory nerve ending

Function

regulating the water
potential of the body
preventing infection of
the skin

regulating body
temperature

detecting external
stimuli

Directions: Questions 17 and 18 refer to the
diagram below, which shows a section of the
human skin:

06-17

Which of the following correctly describes
structure 17

A.  Ttconsists of dead cells only.

B. Itreduces water loss from the body.

C.  Ithelps the removal of metabolic wastes.

D. It has a pigment which absorbs infra-red
radiation to produce vitamin D.

06-18

Which of the above labelled structures are
involved in temperature regulation in humans?

A
B.
G
D.

07-32

1,3 and 4 only
1,4 and 5 only
2,3 and 5 only
3,4 and 5 only

Which of the following are the changes found in
the skin when there is a sudden drop in
environmental temperature from 25°C to 10°C?

Sweating | Capillaries beneath the skin
A. decrease less blood flow
B. decrease more blood flow

Temperature Regulation in Mammals
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Suggested Answers

Paper1
(i)  presence of hair / sebaceous gland/ 1
sweat gland (any 2) i
(i1)
part function
B by vasodilation to dissipate body 141
heat through radiation
D by sweating (perspiration) to 1+1
lose heat through evaporation
(1i1) Touch / temperature change / heat /  1+1
cold / pressure / pain (any 2)
(i) (1) remains relatively constant 1
(2) mouth temperature
approximates to internal
temperature 1
this indicates that enzyme
activity / rate of metabolism
remains relatively constant,
irrespective of changes in
external temperature 1
OR
Mouth temperature is better
than skin temperature I
as an indicator of internal
temperature I
(i) (1) Skin temperature drops
(2) vasoconstriction / blood
vessels in skin constricts 1
and less blood /heat is
carried to the skin 1
(i) yes 1
there is still a temperature gradient 1
/ difference between
the skin and the environment
(1) (1) A-*blood capillary |

Past HKCEE Questions

B - * sweat gland

(2) More blood will reach A
As A is close to the surface /
provides a large surface area
it will lead to faster heat loss
by radiation / conduction /
convection
B will produce more sweat
to the skin surface
to increase heat loss by
evaporation of water which
absorbs body heat
Communication skill (C)

1

w

(i)

®

(1)

)

(i)

Temperature Regulation in Mammals

This damage may lead to excessive
loss of water from the body
and bacterial infection

(1) The skin temperature increased

(2) Vasodilation occurs in the
arterioles of the skin
so that more blood bringing heat
flows to the skin

(1) The body temperature remains
constant

(2) Sweating
As the room temperature was
higher than the body
temperature,
heat could not be lost by
conduction / convection/  —
radiation
50 sweating was the main way of
heat loss.

(3) Evaporation of sweat is too slow
to lose heat effectively
while the body absorbs heat
from the environment
Thus the body becomes
overheated

On Day I, the air temperature was
higher than the body temperature
Heat from the body could not be lost
to the environment by conduction,
convection and radiation

However, he could lose heat through
the evaporation of sweat

which absorbs heat from the body
surface

Effective communication (C)
Vigorous exercise would lead to the
generation of large amount of heat in
the body

As sweat could not evaporate
efficiently at the higher relative
humidity on Day 2,

less heat was lost from the body
through sweating

As a result, the body temperature
would rise steadily

and this would lead to the breaking
down of normal metabolism /
enzymatic action

P7/8
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(i)

(iif)

(a)

®

(©)

(1)  During exercise, a large
amount of heat was
generated / Heat was
absorbed from the sun
As a result, the arterioles in
the skin dilated
and the blood flow to the
skin increased
thus the face became red
Effective communication (C)

(2) Thus helps to promote heat
loss from the body
50 as to maintain a constant
body temperature

There was a decrease in heat loss

by evaporation

Thus the rate of heat gain by his

body became greater than the rate

of heat loss

resulting in an increase in his body

temperature.

Day 1

The relative humidity of the

afternoon of day 1 is the highest

and the wind speed is the lowest

Correct line drawn showing a
relatively constant body
temperature at 37 + 1 °C

From 0600 to 1000 hour, the air
temperature increases

Blood vessels in the skin dilate
so that more blood will flow near
to the skin surface

More heat can be lost from the
blood by conduction, convection
and radiation

(effective communication)
Evaporation of sweat

At 1400 hour, the air temperature
is higher than the body
temperature

so heat cannot be lost by
conduction, convection and
radiation

but evaporation can still occur

PaperII
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Past HKCEE Questions
Transport in Human
Paperl

1. The diagram below shows part of the blood
vessel network in a mammal:

-@@5

M N

(i) Referring to the cut ends of X and Z, state
two differences between X and Z.

(i) Name X and Z.

(1i1) What additional structural difference
would be revealed if X and Z were cut
longitudinally? State one function of this
structure.

(iv) In what direction does blood flow
between X and Z?

(v) State two characteristic features of Y as
shown by the diagram. What is the
importance of each of these features?

(v1) Name the fluids found in M and N.

(vii) State two components in M that cannot
normally pass into N.  (HKCEE 1984)

2. Diagram I below shows the connection
between a freshly-dissected mammatian heart
and lungs. Two of the blood vessels of the
heart are connected to two separate bottles
containing the same coloured liquid. {The
parts are not drawn to the same scale.)

Diagram II below shows the valves present
inside the heart.

(i) Using the letters in diagram I, indicate the
route for the coloured liquid from bottle X
to reach bottle Y, if the liquid is introduced
into M.

(it) In diagram II, name the valve and state the
direction of the valve movement when
blood is flowing through
(nc.

(2)D.

(iit) If the liquid is ntroduced to E by
inverting bottle Y, state and explain
whether or not the liquid can reach bottle
X.

(iv) Compare and explain the oxygen content
of the blood in vessels F and G in a living
mammal. (HKCEE 1985)

3. The diagram below shows the steps employed
in treating a fresh sample of blood, and the results
obtained.

homagencus red bright ted dullred

(1) State the effect of adding sodium oxalate
solution.

(11) Referring to tube D, state and explain the
effect of adding distilled water to the
oxalated blood sample.

(1i1) What was the substance which gave the
colour of the solution in tube D?

(iv) Which component of blood formed the

Past HKCEE Questions Transport in Human P1/21
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red sediment in tube E?

(v) With reference to the blood vessels
associated with the lungs, which one will
contain blood of the same colour as that in
(1) tube F?
(2) tube G? (HKCEE 1986)

4. The diagrams below show a series of steps

carried out to demonstrate the presence of a
certain blood vessel in a human arm. (The parts
are not drawn to the same scale.)

dizgram 1 Upper arm
tind with
rubber tubing

blood vassel appears under the skin

diagram 2

finger B strokes towards Q

2 0uge appeers 1 Q

finger A
StH prasses
down et P

(&7 finger 8 litad off
(1) What structure in the blood vessel is
indicated by the appearance of the bulge at

Q in diagram 37

(ii) Referring to your answer in (i), state the
kind of blood vessel being demonstrated.

(i) With reference to the steps shown in
diagrams 1 to 3, explain why the part of

the blood vessel between P and Q

disappeared from view temporarily.

(i)

(1) State the purpose of tying the arm with
a rubber tubing.

(2) Why is it necessary to remove the
rubber tubing as soon as the
demonstration has been completed?

(HKCEE 1986)

5. Ina portion of the circulatory pathway of a
mammal, blood from the heart flows through
three types of blood vessels A, B and C in turn,
before returning to the heart. The graph below
shows the changes in blood oxygen content
and blood pressure along A, B and C. (Blood
vessels A, B and C are not of the same length.)

—

r—

blood pressure

A
HEART - HEART
direction of blaod tlow

(1) What type of blood vessel is A? Give TWO
reasons to support your answer. (3 marks)
(ii) How does the blood oxygen content
change as the blood flows along vessel B?
Suggest an organ where this change can
oceur. (2 marks)
(111) Describe the process that leads to the
change in (ii). (2 marks)
(iv) Identify blood vessel C. Which chamber
of the heart receives blood from C?
(2 marks)
(v) Apart from oxygen content, state TWO
differences in composition between the
blood in A and in C. (2 marks)
(HKCEE 1988)

6. The diagram below represents part of a
circulatory network and its neighbouring cells
found in the human arm:

fuid X fuid ¥ fluid Z

(1) State TWO structural differences between
A and B as shown in the diagram.
(2 marks)
(it) State ONE structural feature of C which
allows exchange of materials between
fluids X and Y. Explain your answer.
(2 marks)
(1i1) Name the chamber of the heart.
(1) from which A receives blood.
(2) to which D returns blood. (2 marks)
(iv)
(1) Which type of blood cell can be found in
both fluid X and Y? Explain your answer.
(2) Give ONE function of this type of blood

—

r—

— -

7. The diagram below shows the rate of blood
flow to certain organs of a man at rest and
during exercise:

1259 M Key: [ ] atrest
D during exercise
12000
s L A
£ 2000
13
5
}; 1500
T 000
B}
2
&
500
skeletal skin qut brain
mustle
O]

(1) Which of the organs shown above
receive(s) an increase in blood supply
during exercise? (1 mark)

(2) Explain the importance of the increase
in blood supply to the organ(s) in (1).

{4 marks)
(3) Suggest TWO ways by which the
increase in blood supply to the organ(s)
in (1) can be achieved. (2 marks)
(11) Which organ has a constant blood supply
at rest and during exercise? Why is a
constant blood supply to this organ
necessary? (HKCEE 1990)

8. The graph below shows the pressure changes
that oceur in the two ventricles X and Y,
during 2 consecutive cardiac cycles of a man

at rest:
Key: ventricle X
ventricle Y -.e...o.
120
Ventricular
pressure
{mm Hg) 40
0

o J0z o4 05 0B 1O TZa% ;:a
A
Timas(s)

(i) With reference to the graph, calculate the
number of heartbeats per minute of this man at
rest. (1 mark)

(i)

(1) Which of the ventricles, X or Y, is

r—

— T r—

(2)
(1) What is the condition of the valves
between the auricles and the ventricles

at time A? (1 mark)
(II) Explain your answer with reference to
the graph. (2 marks)

(iv) Name the blood vessels which receive blood
from the left and right ventricles respectively.
Compare the oxygen content in their blood.

(HKCEE 1991)

9. The photomicrograph below shows the cross
section of two blood vessels associated with a
certain organ in a mammal. (The organ is not
shown n the photomicrograph.)

(i) Which vessel, X or'Y, is an artery? Explain
how an artery is structurally related to its
function. (3 marks)

(i) If these two blood vessels were associated
with the kidney, draw a flowchart to show
the major organ(s) and blood vessel(s) that
ared blood cell in vessel X has to pass
through in order to reach vessel Y.

(4 marks)

(111) If these two blood vessels were associated
with the lungs, compare the
concentrations of carbon dioxide and
glucose in vessels X and Y. (2 marks)

(HKCEE 1992)

10. The photographs below show the transverse
sections of two blood vessels:

rad blood cell

—

responsible for supplying blood to all
cell. (4 marks) parts of the body except the lungs?
) . (2) Explain your answer with reference to the
(1) Name the fluid Z. graph. (1 mark)
(2) Explain how a continuous flow of fluid (iit)
Z along B can be maintained. (1) State the function of the heart valves.
(3 marks) (2 ma_rks) Blood vassm A (Magnéficaiion x 150} Biood veessl B (Magrfcabion x 8000)
(HKCEE 1989)
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(1) What type of blood vessel is
A,
(2)B? (2 marks)
(ii) Referring to one feature observed in each
photograph, explain how each vessel is
adapted to its function. (4 marks)
(1ii) What is the functional significance of the
shape of the red blood cell? (2 marks)
(iv) Blood vessel A can be found in the heart
wall. Explain the possible effect on the
heart if the vessel is partly blocked.
(3 marks)
(HKCEE 1996)

11. Figure 1 shows a section of the human heart.
Figure 2 shows  the change in pressure in
chamber P and chamber Q during a cardiac
cycle:

crambet &

Pressure
{mm Hg)

0 01 02 03 04 05 06 07 08
Tima (second)

(1) What is chamber Q? (1 mark)
(ii) Describe and explain the change in
pressure in chamber Q from 0.1 second to

0.2 second. (2 marks)
(iii)
(1) State the condition of valve A at 0.2
second. (1 mark)

(2) Explain your answer in (1) with
reference to figure 1 and figure 2.
{2 marks)
(iv) Some patients may suffer from a kind of
heart defect in which valve A cannot close
completely. Explain the probable effect of
this defect on the function of the heart.
(2 marks)
(v) Using the letters in the diagram, state the
heart chamber which first receives the
following substances after their entry into
our body:

Past HKCEE Questions

(1) carbon monoxide in exhaust fumes
(1 mark)
(2) vitamin C in food {1 mark)
(HKCEE 1997)

12. Peter and David are both 17 years old. They
are healthy and have similar body weight.
They were asked to perform a fitness test in
which they ran up and down the staircase at
the same speed for 5 minutes. The changes in
their heart rate are presented in the graph
below:

Heatt rale

peried of
[ fmessnss s |

6123435678 31011213161516
Time (eain)

(1) Peter's heart rate increased during the fitness
test. Explain the importance of this
phenomenon. (5 marks)

(11) Referring to the heart rates of Peter and
David during the fitness test, deduce, with
reasons, whose heart can pump out more
blood in each beat. (4 marks)

(iii) At the end of the fitness test, Peter's blood
was found to contain a high leve! of lactic
acid.

(1) Write a word equation for the process that
leads to the production of lactic acid.
(1 mark)
(2) Explain the importance of this process.
(2 marks)
(HKCEE 1999)

13. The photomicrograph below shows some
muscle cells of the human small intestine and

their associated blood vessels:

red

blood vessel A nushed cslis muscle cells

Transport in Human P4/21

(1) What type of blood vessel is A?
(1 mark}
(2) Based on the photomicrograph, state
one feature of A to support your
answer to (1). (1 mark)
(i1) The muscle cells in the photomicrograph
are surrounded by a fluid. Explain how
this fluid s formed from the blood in
blood vessel A. (2 marks)
(iii) Draw a labelled diagram to show what
you would see in the cross section made
along line BC. (3 marks)
(iv} By means of a flowchart, show the route
by which a red blood cell from the small
intestine reaches the lung. Indicate the
major blood vessels and organs involved.
{3 marks)
(HKCEE 2000}

14. The diagram below shows part of the human
circulatory system:

structure Z

small intestine

Key: — direction of ymph flow

(1) Explain why the lymph in vessel X of a
person turns from clear to milky after he
has eaten some barbecued pork.

(3 marks)

(ii) Describe how a continuous flow of lymph
in vessel Y of the leg is maintained.

(2 marks)

(iii) For a patient suffering from a disease
called elephantiasis, the lymph vessels in
his leg are blocked by a kind of parasitic
worm. The leg becomes greatly swollen
due to the accumulation of tissue fluid.
Explain why the tissue fluid accumulates.

(2 marks)

(iv) Structure Z may become enlarged when a

person has a sore throat. Explain why

15. The graph below shows the changes in blood
pressure and velocity of blood flow as the
blood travels from the heart to the leg and
returns to the heart:

| F
| i
il EES
! L1g
| T
k)
3
F

Key : -—— blood pressure *

=== velocity of blood flow

(1) Compare the blood pressure in the artery
with that in the vein. Suggest two reasons
for the difference. (3 marks)

(ii) Explain the importance of the low velocity
of blood flow in the capillary. (2 marks)

(iii) In the vein of the leg, the blood pressure
is very low while the velocity of blood
flow is quite high. Describe how such a
high velocity of blood flow in the vein is
maintained. (2 marks)

(1v) Using the same x-axis given above, sketch
a graph to show the change in the oxygen
content of the blood as it passes through
the blood vessels. (3 marks)

(HKCEE 2002)

16. The photograph below shows the transverse
section of a pig's heart, which has a structure
similar to that of the human heart.

chambes A SRy

walve X

chamber

(i) Which chamber of the heart, A or B, is
responsible for sending out blood to all parts of
the body except the lungs? Explain your
choice.

(i)
(1) Name valve X. (1 mark)
(2) In a type of heart disorder, valve X cannot
close properly. A man suffering from this

(3 marks)

structure Z is enlarced. (2 marks) disorder may faint easily when he
b (HKCEE 2001) performs vigorous exercise. How would
you explain this? {4 marks)
Past HKCEE Questions Transport in Human P5/21
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(i) Vessel Y is an artery found in the heart
wall. Explain why the risk of heart attack
would be higher if fatty substances are
deposited on the inner wall of vessel Y.

(2 marks)
(HKCEE 2003)

17. The photomicrograph below
shows the sections of two types
of blood vessels in the human body:

(1) State nvo functions of the thick muscular wall
of vessel type L. (2 marks)
(i1) Vessel type Il has a larger lumen than vessel
type I. Explain the importance of this.
(2 marks)

The table below shows the gas content of the
blood in the two types of vessels transporting
blood between the heart and an organ A:

Gas content (arbitrary unit)

Vesselype ] | Vessel type I
[ Carbon dioxide “ | 40
Oxygen 40 | 100

(iit) Identify organ A. (1 mark)

(1v) With reference to organ A,

(1) account for the difference in carbon
dioxide content between the blood in
vessel types I and IL. (3 marks)

(2) explain the low oxygen content of the
blood in vessel type I (3 marks)

(HKCEE 2004)
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18. The photomicrograph below shows three
types of blood vessels, P, Q and R, in a
tissue. The cells of the tissue are not shown.

Key 2 lecion ot movernra bewee e blood aad the aus el
(i) (1) Judging from the direction of fluid
movement shown above, which blood
vessel, P or R, would have a more
muscular wall? (1 mark)
(2) Explain the importance of the muscular
tissue in the wall of this blood vessel.
(3 marks)
(i) Q forms a highly branched network. What
is the significance of this? (2 marks)
(iit) Explain how the fluid movement as
indicated by the arrows is brought about at
(1) site X, (2 marks)
(2) site Y. (2 marks)
(HKCEE 2005)

19.  The following paragraph describes the blood
flow and a defective condition in the veins of
the legs. Complete the paragraph with
suitable words. (5 marks)

Blood flow in veins is usually under pressure.
In the legs, blood in (a) veins flows upwards
against to return to the heart. This upward
flow is (b} assisted by the contraction of
lying next to (¢) the veins. The in the veins
help to ensure that blood flows in (d) one
direction only. If they cannot properly in
performing its function, it may (e) result in
the accumulation of blood and hence a
higher blood pressure in the veins of the legs,
Consequently, veins located near the surface
of the skin tend to bulge and become visible,
forming varicose veins.

(HKCEE 2006)
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90-25

Which of the following types of blood vessels has
the Jargest total surface area in a mammalian
body?

A. the aorta

B. the arteries

C. the capillaries

D. the veins

90.

Directions: Questions 31 and 32 refer to the
diagram below which shows a pig's heart with
certain chambers / parts removed to show the
structures of various valves:

90-31

Valve II lies

A. between the aorta and the left ventricle.

B. between the pulmonary artery and the right
ventricle.

C. between the left atrium (auricle) and left
ventricle.

D. between the right atrium (auricle) and right
ventricle,

90-32

Which of the following valves open when the
ventricles are contracting?

A. valves I and I

B. valves I and III

C. valves Il and IV

D. valves Il and IV

90-34

The diagram below shows a small part of a vein
and its neighbouring skeletal muscles in
longitudinal section:

skeletal muscles

Past HKCEE Questions
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Which of the following correctly matches the state
of the muscles with the corresponding conditions
of valves P and Q?

skeletal muscles  vale P valve Q
A contracting open closed
B. contracting closed open
(&} relaxing open closed
D. relaxing open open
90-35

Which of the following fluids collected from a
healthy person gives a red precipitate when heated
with Benedict's / Fehling's solution?

A. urine

B. serum

C. saliva

D. gastric juice

90-48

In a fasting condition, which of the following
blood vessels carries blood with the highest
glucose level?

A. aorta

B. pulmonary artery

C. hepatic vein

D. hepatic portal vein

90-60

How many times must a red blood cell pass
through the right ventricles if it is to move from
the lungs to the kidney and then back to the lungs
again?

A0

oow
W N~

91-25
The wall of an artery is thicker than that of a vein
because an artery
(1) contracts rhythmically to transport blood
forward.
(2) possesses valves to prevent the backflow
of blood.
(3) has to withstand high blood pressure.
A. (1) only
B. (3) only.
C. (1) and (2) only
D. (2) and (3) only
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91.

Directions: Questions 26 and 27 refer to the
diagram below which shows the blond vessels
assoclated with the liver and the small intestine of
amammal:

91-26
Which of the following is correct?

Blood vessel 1 Blood vessel 1T

A, less oxygen more oxXygen
B. lessurea more urea

C.  valves present no valve

D.  thinner wall thicker wall
91-27

Which of the following statements about vessel I

is correct?

A. 1t carries bile into the intestine.

B. It has a capillary network at both side.

C. Tt carries blood with the highest concentration
of oxygen.

D. It carries blood with the highest concentration
of fatty acids.

92-34

In blood donation, blood is collected from the vein

instead of the artery because

A. blood in the vein contains lees oxygern.

B. the vein has a larger lumen than the artery.

C. the wall of the vein is thinner than that of the
artery.

D. the blood pressure in the vein is lower than that
in the artery.

93.

Directions: Questions 26 and 27 refer to the
diagram below which shows a section of the
mammalian heart

93-26

Which of the blood vessels carries / carry
oxygenated blood?

A 1only

B. 4 only

C. 1 and 2 only

D. 3 and 4 only

93-27

The closing of which valves produces the
characteristic 'heart sounds'?

A, TandIi only

B. Iand I only.

C. IlandIV only

D. LILIIand IV

94-12

Which of the following correctly describes the
difference between the composition of blood in the
hepatic portal vein and the hepatic vein of a man
after fasting for 12 hours?

Blood in the hepatic Blood in the hepatic

portal vein vein
(1) lessurea more urea
(2) more glucose less glucose
(3) without bile with bile
A. (1) only
B. (2) only

C. (1) and (2) only
D. (2) and (3) only

94.

Directions: Questions 14 and 15 refer to the
diagram below which show a section of a human
heart:

chamber X chamber Y
3 1
‘ 2
94-14

What happens to the heart valves when the atria
(auricles) and ventricles are all relaxed?
A. Valves 1 and 2 are closed while valves 3 and 4

) z are open.
' B. Valves 1 and 3 are closed while valves 2 and 4
W are open.
" " C. Valves 1 and 3 are open while valves 2 and 4
are closed.
D. The condition of the heart valves depends on
the activity of the person.
Past HKCEE Questions Transport in Human P 8/21
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94-15

‘What will be the effect on a person if there is a

hole in the septum that separates chambers X and

Y?

A. The person may develop anemia.

B. The person may have a heart attack easily.

C. The person's blood may not be able to clot
normally.

D. The person's arterial blood may contain a lower
level of oxygen than normal.

94.

Directions: Questions 16 and 17 refer to the
diagram below which shows part of the circulatory
system in a mammal:

Kay : = indicaies the flow direction

94-16
The fluids X, Y and Z are
X Y z
A.  lymph blood tissue fluid
B. blood tissue fluid lymph
C. lymph tissue fluid blood
D. tissue fluid lymph blood
94-17

Which of the following comparisons between fluid
X and fluid Z is correct?

X zZ
A. white blood cells absent  white blood cells present
B. dull red bright red
C. less protein more protein
D. high oxygen content low oxygen content
95-22
Normally, blood does not contain
A fat.
B. proteins.

C. bile pigments.
D. carbon dioxide.

95-24
The photomicrograph below show a human blood
smear:

Which of the following are the functions of
structures 1, 2 and 37

Structure 1 Structure 2 Structure 3
A.  transports transports transport
oxygen glucose carbon dioxide
B. transports for blood engulfs
oxygen clotting bacteria
C. transports transports engulfs
carbon dioxide  glucose bacteria
D. transports for blood transports
carbon dioxide  clotting oxygen
95.

Directions: Questions 25 and 26 refer to the
diagram below which shows a section of the
marmmalian heart:

/

Qy,R s

95-25

With reference to the diagram, which heart
chambers are contracting?

A land2

B.1and 4

C.2and 3

D.3and 4

95-26
Which blood vessels are connected to the lungs?
B.Pand Q

95:28 8.QandR
All veins carry
C.RandS
A. deoxygenated blood. D SandP
B. blood rich in carbon dioxide. ’
C. blood with a low glucose level.
D. blood at a relatively low pressure.
Past HKCEE Questions Transport in Human P9/21
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95-27

Heart attacks are caused by

A. a lack of iron in the diet.

B. reduced blood supply b the heart muscle.

C. an accumulation of lactic acid in the blood.
D. breathing in air containing carbon monoxide.

96-27

The bar charts below show the relative amounts of
four substances in the blood entering and leaving a
certain organ in the body:

i .

xey: [ Brood encering the oegan
[ oot leaving the organ

This organ is
A. the brain.
H. the kidney.
C. the liver.
D. the lung.

96-28

The blood of a person takes a long time to clot. He
may not have enough

A rom.

B. vitamin D.

C. antibodies.

D. blood platelets.

97-20
The photomicrograph blow shows the appearance
of some human red blood cells:

The shape of the red blood cells allows them

A. to carry more haemoglobin.

B. to have closer contact with the tissue cells.

C. to absorb and release oxygen more rapidly.

D. to pass through the wall of the blood capillaries
more easily.

Past HKCEE Questions
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97-21

Which of the following correctly shows the route

of ared blood cell from the lung to the liver?

A. lung -> pulmonary vein - left atrium = left
ventricle = aorta > liver

B. lung - pulmonary vein - right atrium - right
ventricle - aorta 2 liver

C. lung < pulmonary artery > left atrium > left
ventricle - hepatic artery > liver

D. lung > pulmonary artery = right atrium ->
right ventricle - hepatic artery = liver

97.

Directions: Questions 25 and 26 refer to the
following information:

Cholesterol plaque is formed by the accumulation
of cholesterol on the wall of arteries. The diagram:
below show a type of operation which is used to
treat the blockage of arteries by cholesterol plaque

E anery : [

defascd

Balioon senl

1 plaque silc %LMT ) . ';‘::;:
plaque

97-25

Which of the following statements is incorrect?

A. The inflated balloon helps to widen the lumen
of the artery.

B. The larger the plaque in the artery, the lower the
blood pressure.

C. This operation may restore normal blood flow
through the artery.

D. Formation of the plaque in the artery is partly
due to a low fibre high fat diet.

97-26

If the arteries of the heart wall are blocked by
cholesterol plaque, a heart attack may occur
because

A. the rate of heart beat increases.

B. less blood is pumped out from the heart.
C. the heart muscle becomes fatigued easily.
D. less blood is supplied to the heart muscle.

99.

Directions: Questions 18 and 19 refer to the
diagram below, which represents the conditions of
the atria and the ventricles in one complete heart
beat of a person:

i [T 2| 3| afs|s |7

venuicte | 1 | 2

Key: | ta & represent the different ime imtervals in one complete heart
beal

period of contraction
[ periodof relaxation

P10/21
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99-18
‘Which of the following correctly describes the
conditions of the heart valves during interval 17

Bicuspid valve Tricuspid valve

A closed closed
B. closed opened
& opened opened
D. opened closed
99-19

During intervals 2 to 4, biood flows
A. from the atria into the ventricles.
B. from the veins into the ventricles.
C. from the ventricles into the atria.
D. from the ventricles into the arteries.

99-20
In the liver, excess amino acids will be converted
into
(1) urea.
(2) protein.
(3) carbohydrate.
A (1) only
B. (2) only
C. (1) and (3) only
D. (2) and (3) only

99-22

Which of the following blood vessels has the
lowest blood pressure?

A. vena cava

B. hepatic vein

C. hepatic portal vein

D. capillaries in the liver

Directions: Questions 24 and 25 refer to the
photomicrograph below, which shows the
transverse section of two blood vessels connecting
the heart and the lung:

99-24

‘Which heart chamber is connected to vessel X?
A. left atrium

B. left ventricle

C. right atrium

D. right ventricle

Past HKCEE Questions
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99-25
Which of the following comparisons between the
blood in vessels X and Y is correct?

[ Oxygen Glucose
X Y X ¥,
A higher Tower hightr Tower
B. lower higher tower | higher |
c | highe lower tower higher |
D. tower higher higher lowes

Directions: Questions 26 and 27 refer to the
photomicrograph below, which shows a human
blood smear:

99-26

Which type of cells contains the least amount of
DNA?

AP

B.Q
C.R
D.S

99-27

Which of the following descriptions of cell type Q

is incorrect?

A. It can engulf bacteria that enter the body.

B. It can pass through the wall of the capillaries.

C. It decreases in number if the body lacks iron.

D. It increases in number during an infection of
the body.

99-28

A person has not taken any food for 24 hours.
Which of the following components of the blood
increases in concentration after passing through
the intestinal villus of the person?

A. urea

B. insulin

C. glucose

D. carbon dioxide

00-13

Which of the following shows the correct
arrangement of the blood vessels in descending
order of urea concentration in the blood?

A, vena cava, hepatic vein, renal vein

B. vena cava, renal vein, hepatic vein

C. hepatic vein, renal vein, vena cava

D. hepatic vein, vena cava, renal vein
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00-20
The photomicrograph below shows the transverse
section of an arteriole:

Which of the following are the functions of tissue
A?
(1) 1t helps to regulate the diameter of the
arteriole.
(2) It helps the arteriole to withstand high
blood pressure.
(3) Its contraction helps to propel blood along
the arteriole.
A. (1)and (2) only
B. (1) and (3) only
C. (2) and (3) only
D.(1),(2) and (3)

00-21
Which of the following comparisons between a
vein and a lymph vessel is correct?

Vein Lymph vessel

A. valves present valves absent

B. oxygen present oxygen absent

C. redblood cells present  red blood cells absent

D.  white blood cells white blood cells
present absent

00.

Directions: Questions 22 and 23 refer to the graph
below, which shows the changes in pressure in the
aorta and that in the left ventricle of the heart ina
certain time interval:
120
100
Pressure 80
(mmHg) 4
40
20

0 0.10203040506070309101112

00-23

‘What is the rate of heart beat of this person?
A. 60 beats per minute

B. 67 beats per minute

C. 75 beats per minute

D. 86 beats per minute

01,

Directions: Questions 22 to 24 refer to the table
below, which shows the blood flow to the skeletal
muscle and an organ, X, at rest and during
exercise:

Blood flow {(mL min™')
Atrest During exercise
Skeletat muscle 1200 12500
Organ X 500 © 2000

01-22
Blood flow to the skeletal muscle increases during
exercise to
(1) remove more urea from the muscle.
(2) carry more heat away from the muscle.
(3) increase the oxygen supply to the muscle.
A. (1)yand (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)

01-23

‘Which of the following is not a cause for the
increase in blood flow to the skeletal muscle
during exercise?

A. increase in heart rate

B. increase in breathing rate

C. increase in blood pressure

D. dilation of arterioles in the muscle

01-24

Organ X may be

A. the skin

B. the brain.

C. the kidney.

D. the small intestine.

01,

Directions: Questions 25 and 26 refer to the
diagram below, which shows the ventral view of a
mammalian heart:

Time (second)
00-22
During which period are the semi-lunar valves "
open?
A. 010 0.2 second 2
B. 0.2 to 0.5 second
C. 0.5t0 0.6 second
D. 0.6 to 0.9 second
Past HKCEE Questions Transport in Human P 12/2]
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01-25

‘Which blood vessel(s) carries blood with a low
oxygen concentration?

A. 1 only

B. 3 only

C. 1 and 2 only

D. 2 and 3 only

01-26

Which of the following is correct when blood is
flowing out of the heart through blood vessel 27
A. The atria are contracting.

B. The ventricles are contracting.

C. The semi-lunar valves are closed.

D. The tricuspid and bicuspid valves are open.

02.
Directions: Questions 38 and 39 refer to the
passage below:

Atherosclerosis is a condition in which the smaoth intemal lining
of blood vessels becomes covered with fatty deposits, This
ceuses a reduction in the dismeter of the blood vessels, The fatty
depasits often cause the formation of blood clots which further
narrow the blesd vessels ond eventually block them completaly.
Atherosclerasis is becoming more common in many countries ond
this has led te an increase in the incidence of heort attack.

02-38

Narrowing of blood vessels of the heart may lead

to heart attack because

A. less blood returns to the atria from the veins.

B. less blood flows out of the ventricles to the
arteries.

C. less oxygen reaches the heart muscles.

D. less nutrients are transported in the blood

02-39
‘Which of the following are possible causes for the
increase in number of atherosclerosis cases?
(1) excessive intake of fatty food
(2) insufficient physical exercise
(3) insufficient bile secretion
A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3} only
D. (1), (2) and (3)

03-23

A person's feet may become swollen after he has

been sitting for many hours, such as on a

long-distance flight. This is because

A. the blood pressure in the veins of the legs
becomes lower.

B. the blood flow in the arteries of the legs becomes
slower.

C. tissue fluid is drained from the legs more
slowly.

D. tissue fluid is formed in the legs more rapidly.

tissue:

site X

OO0

Ry } blood capillary
OO
Sl§clelo]

siteY liver cell

Key: — direction of fluid flow

04.-01

Which of the following is a correct
comparison of the fluid in X and thatin Y
when a person has not eaten for 12 hours?

Fluid in X Fluidin ¥
A urca absent urea present
B white blood cells white blood cells
pesent absent
C | higher glucose content lower glucose
content
D | lower carbon dioxide higher carbon
content dioxide content
04-02
The movement of fluid back into the capillary is mainly
caused by
A. active transport.
B. osmosis.

C. secretion.
D. ultrafiltration.

Directions: Questions 10 and 11 refer to the
diagram below, which shows the ventral view
of the human heart:

04-10
Vessel X 1s responsible for supplying blood
to the heart muscle. It receives blood directly

from
04. A vessel 1.
Directions: Questions 1 and 2 refer to the B. vessel 2.
diagram below, which shows the movement C. vessel 3.
of fluid in and out of a capillary in the liver D. vessel 4.
Past HKCEE Questions Transport in Human P13/21
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04-11

Which of the following will occur if vessel

X is blocked as shown in the diagram?

A. Some heart muscles will die.

B. The heart will pump out more blood in each
beat.

C. The blood pressure in the arteries will become
higher.

D. The carbon dioxide content of the blood in
the veins will become lower.

05-44
Which of the following comparisons between
blood and lymph is correct?
Blood Lymph
Al fat absent fat present
B. glucose present glucose absent
C phagocytes absent  phagocytes present
D. red blood cells red blood cells
present absent

06.
06-33
The table below shows the ratio of the mean
diameter of lumen to the mean thickness of
vessel wall of three types of blood vessels:

[ Blood vessels

I P 9 T R ]
[Ratio | 10 I 4 | 6|
Which of the following correctly identifies blood
vessels P, Q and R?

P Q
A, artery capillary
B.  vein capillary
C.  vein artery
D.  capillary vein
06-34

The photomicrographs below show the
appearance of two red blood cells viewed
under the same magnification. The one on the
left shows a defective red blood cell. The one on
the right shows a normal red blood cell.

Source: The Sickle Cell Foundation of Alberts, What is Sickle Cell Disease,(2004)
URL: hmpilfvrvor sichlccl{ownint

Which of the following descriptions about

the defective red blood cell is correct?

A. It has a smaller surface area to volume
ratio than the normal red bloed cell.

B. It has a lower water potential than the
normal red blood cell.

— — -

06-48

The following photograph shows the cross
section of a structure connecting the foetus to the
mother:

Which of the following comparisons between the

content of X and Y is correct?
X Y

A lessurea more urea

B.  less protein more protein

€. more oxygen less oxygen

D.  more carbon dioxide

Directions: Questions 49 and 50 refer to the
graph below, which shows the
periodic change in the blood pressure in the aorta.

P

g l

2

=2

2

2

8

)

1=

=

1=

=

a >

i Time

vg8lao
AN oint P, what are the conditions of the bicuspid
C8BY'&hilunar valves?

2 Bicuspid valve Semilunar valves

A open close

B.  open open

C.  close open

D close close
06-50

Which of the following are responsible for the
periodic change in the blood pressure in the
aorta?

(1) pumping of heart

(2)  thickness of the wall of aorta

(3) elasticity of the wall of aorta

A (1)yand (2) only
B. (1) and (3) only
C. (2) and (3) only
D (1), @)and(3)

Directions: Questions 10 and 11 I refer to the
photomicrographs below, which show a stained
human blood smear under different

C.  Tthas a higher oxygen carrying capacity magnifications:
than the normal red blood cell.
D. It contains nucleus while the normal red
blood cell has lost the nucleus.
Past HKCEE Questions Transport in Human P 14/21
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07-10

A student first focused on the blood smear under
the microscope and obtained an irage as shown in
photomicrograph L. In order to obtain an image as
shown 1n photomicrograph 11, which of the
following steps are necessary?

(1) Tum the nosepiece.
(2) Tum the fine adjustment knob.
(3) Adjust the position of the condenser.

A (1) and (2) only
B. (1) and (3) only
C.(2)and (3) only D.
D. (1), (2)and (3)

07-11
The characteristic appearance of cell type Y is due
to
(1) its thicker periphery.
(2) its Jarge central vacuole.
(3) the absence of a nucleus.
A.(1)and (2) only
B. (I) and (3) only
C. (2) and (3) only
D. (1), (2)and (3)

07-13

One day, Adam, Brenda, Calvin and Doris were
watching a football match of the World Cup. The
following are their dialogues about the heartbeat
rate of the football players.

Past HKCEE Questions
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Whose view is correct?
A. Adam's

B. Brenda's

C. Calvin's

D. Doris's

07

Directions: Questions 21 and 22 refer to the graph
below, which shows the changes in pressure of the
blood in the aorta, the left atrium and the left

ventricle during a heart cycle.

Prossure

07-21

Which of the following combinations shows a
correct interpretation of the graph and its

supporting reason?

Interpretation of the Supporting reason
graph

A. the left ventricle is the left ventricle's
contracting between | pressure is increasing
VW

B. the aorta is the aorta’s pressure is
contracting between | increasing
XY

G the left ventricle is the left ventricle's
relaxing at peint V pressure is low

D. the left atrium starts | the left atrium's
to relax at point Y pressure starts to

decrease

07-22

Which of the following correctly describes the
condition of the valves during the period YZ?

Bicuspid valve Semi-lunar valve

A. closed closed
B. opened opened
(c] closed opened
D. opened closed
07-23

‘Which of the following will lead to high blood

pressure in the human body?

(1) Excessive bleeding occurs.
(2) Fatis deposited on the wall of arteries.
(3) The wall of the arteries becomes less

elastic.

A. (1)and (2) only
B. (1) and (3) only

Transport in Human
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C. (2)and (3) only
D. (1), (2) and (3)

07-45

Passengers travelling on long-distance flights
often experience the swelling of the feet. They are
advised to stretch their legs more often during the
flight because stretching legs helps to

A.  squeeze the arterioles and hence more blood
flows away from the legs.

B.  squeeze the lymph vessels and hence more
lymph flows away from the legs.

C. increase the heartbeat rate and hence more
blood flows away from the legs.

D. increase the blood pressure and hence more
Iymph flows away from the legs.

Past HKCEE Questions Transport in Human
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Suggested Answers

cut end X Z

lumen LARGE " | smaller

wall thinner | THICK

@D
(iif)
(iv)

* X - vein/venule (NOT vena cava)

* Z - artery/arteriole (NOT aorta)
presence of valve in X and not Z

to prevent backward flow of blood

Z>Y>XORZ>X

©

branching

e e

bore diminished

.3  S—

show dowe, biood fiow from Z X

e —

i)

(vit)

* M - blood / plasma

* N - lymph / tissue fluid /
extracellular fluid / intercellular
fluid / interstitial fluid

Any 2 (1,1)

s RB.C

e  plasma protein

s blood platelets

M=2>L2>K>f>G>H>]J
2JE

Valve | Name Direction of
movenent

C *semi- upwerds /
- hunar towards vall

valves of artery

@

D | *tricuspid | downwards/
valve towards wali
of ventricle

(iii)

(iv)

no

valves (semi-lunar /B) are present

to prevent the backflow of liquid

Vessel | Oxygen | Reason
content

OR

lower oxygenation | 1+1]

1+1
141

05

05

1

F
G higher | takes place | OR 1+]

in the lun,
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to prevent the formation of blood
clot / to remove Ca®* ions
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(1)

(iif)
(iv)
)

@)
(i)
(iif)

(i)

(i)
(ii1)
(iv)
)

(@
(i)

(i)
(iv)

bursting of RBC / haemolysis oceurs 1
cell contents released 1
because the water potential of

distilled water is greater than that

of RBC 1
there is a net flow / osmosis of water
into the RBC

haemoglobin

RBC /blood cells

(1) pulmonary vein

(2) pulmonary artery

U

valves
vein
movement of finger B pushed
blood away from this segment 1
valves at Q prevent blood to flow
back 1
finger A stops blood flowing into P 1
(1)  stop or slow down the blood
flow for the moment / make the
vein more conspicuous /
achieve a more obvious result 1
(2) to allow normal blood flow in
the arm agamn 1

A Is an artery 1
it carries blood away from the

heart 1
it contains blood at a high pressure 1
oXygen content increases 1
the lungs 1
oxygen diffuses 1
from alveoli into blood in B i
*pulmonary vein 1
left atrium / auricle 1
carbon dioxide concentration

higher in A 1
glucose concentration higher in A 1
[OR vice versa]

A is thick-walled and B is thin 1
walled

valves present in B but absent in A 1
G is thin-walled (one cell thick) 1
to facilitate exchange by simple

diffusion 1
(1)  *left ventricle 1
(2)  *right atrium / auricle 1
(1)  white blood cell 1

their amoeboid shape enable

them 1

to squeeze through the capillary

wall 1
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v)

(1)
(1i)

(iti)

@

(i)

(iif)

(v)

®
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(2) for body defence / to kill

germs

(1) *lymph

(2} contraction of surrounding
muscles

presence of valves

skeletal muscle and skin

skeletal muscle:

to carry more nutrients / oxygen for
muscle contraction

skin:

to carry more blood to surface to
increase heat loss

to help maintaining a constant body
temperature

the brain

the brain will be damaged when
there is a shortage of blood supply
(OR other reasonable answers)

75 (beats per minute)

1) X

(2) X canproduce greater
pressure
/ force to propel blood to all
parts of the body

(1) to prevent the backflow of
blood into the atria / auricles
when the ventricles are
contracting
OR
to prevent the backflow of

blood into the ventricles

when the ventricles are
relaxing
(2) (@) closed
(I} At time A, the ventricular
pressure is increasing
thus forcing the valves to
close

From left ventricle: *aorta

From right ventricle: *pulmonary
artery

blood in aorta contains more
oxygen than that in the pulmonary
artery

Vessel Y
Its thick / elastic wall helps
resisting the high blood pressure

r—

3
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(i)

(iif)

®
@i

(iii)

(iv)

(1)
(D)

(iif)

— -

vessel X (renal vein) > *vena cava
-> *heart > *pulmonary artery -
*lungs -> *pulmonary vein - *heart
- *aorta 2 * vessel Y (renal artery)
N.B. 1/2 mark for each correct
spelling of the organs in the correct
sequence 1/2 mark for the flow chart /
direction of blood

vessel X | vessel Y

carbon
dioxide less
conc.
glucoss less
conc.

more 1

more |1

(1) artery

(2) capillary

o  Blood vessel A has thick wall

s to withstand a high blood
pressure

OR

®  Blood vessel A has elastic wall

®  to withstand / maintain a high
blood pressure

OR

e Blood vessel A has muscular
wall

e tocontrol the blood flow / the
diameter of the blood vessel

(any one set above) (1+1)

The wall of blood vessel B is one
cell thick

so as to facilitate the exchange of
substances between the blood and
the tissue cells

To provide a large surface area to
volume ratio

to facilitate the diffusion of gases
The blood supply to the heart muscle
is reduced,

so there 1s less food and oxygen
supply to the heart muscle cells

The heart muscle cells would die /
heart attack would occur

Effective communication (C)

left ventricle

The pressure increases sharply
because the muscles of chamber Q
is contracting

(1) closed

P 18/21
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(v)
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(i)

(iif)

®)

(i)
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(2) The pressure in the left
ventricle (Q) is greater than
that in the left atrium (P) thus
closing valve A
The heart tendons prevent
valve
A from tuming into the left
atrium (P)

The unidirectional flow of the

blood through the heart cannot be

maintained

Thus, less blood is pumped out of

the heart

(1) chamber P

(2) chamber S

During the fitness test, the heart
beats rapidly to supply more blood
to the skeletal muscle

This provides an abundant supply

of food and oxygen to the muscles

so that a large amount of energy can

be released in respiration for

the skeletal muscles

At the same time, more blood

supply to the muscles also helps to

remove rapidly the carbon, dioxide

/ heat produced the muscles

Effective Communication {c)

Peter's heart

Because the energy demand of

Peter and David was the same for

the fitness test

and Peter's heart could supply the

same amount of blood/oxygen to

the skeletal muscle

at a lower heart rate

(1) glucose - lactic acid

(2) To provide additional energy
to the skeletal muscle cells
so that the skeletal muscle can
contract more vigorously

(1) Blood capillary

(2) Its wall is one-cell thick /the
diameter of the lumen is
slightly greater than or similar
to that of a red blood cell

The pressure of blood in A is higher

than the pressure of the fluid

surrounding the muscle cells

This forces the plasma except the

plasma protein out of A

r—
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(iif)

fod blood ecll

(iv)

(i)

(iit)

(iv)

®

Drawing (D): clear and accurate
diagram, double line for capillary
wall, biconcave RBC

Labels (L): any three of the following
labels and title; 1/2 mark each

kumen 7biood plasma / blood

(small intestine) = hepatic portal vein

-> liver - hepatic vein - vena cava
-> heart 2 pulmonary artery >
(lung) (1/2 mark for each term)
Deduct 1/2 mark if there is no arrow
sign.

The barbecued pork contains fat The
digested products are absorbed into
the lacteal in the form of fat / oil
droplets

As aresult, there will be numerous fat
/ oil droplets in the lymph in X
Effective communication {C)
Contraction of skeletal muscles
around vessel Y forces the lymph to
flow upward

The valves in vessel Y help to prevent
the backflow of the lymph

As the lymph vessels are blocked,
tissue fluid in the leg cannot be
transported away

Meanwhile it is continuously formed
in the leg

thus tissue fluid accumulates

The pathogen that causes sore throat
stimulates the proliferation of
lymphocytes / white blood cells in
structure Z

thus Z becomes enlarged

The blood pressure in the vein is
much lower than that in the artery
Reasons: (any two) (1,1)

e the blood in the artery is directly
under the pumping action of the
heart, while that in the vein is
not

e the blood in the vein has
overcome great friction /
resistance after travelling over a
long distance

e  there is aloss of fluid from the
blood during the formation of
tissue fluid

P19/21
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(i)

(iii)

(iv)

To allow more time

for the exchange of materials

between the blood and the tissue

cells

Any one set below: (1,1)

e The volume of blood flow
through each section of the
circulation per unit time is the
same

e From the capillary to the vein,
the total cross-sectional area
decreases, so the velocity of
blood flow increases

or

e Contraction of skeletal muscle
adjacent to the vein helps to
force the blood to flow / set
inspiration helps to draw
blood toward the thorax

. At the same time, valves are
present in the veins to prevent
the backflow of the blood

Title (T)

Shape of the curve showing the

drop in O, content at the capillary

()

Correct axis labels (A) : oxygen

content, heart-heart / artery-vein /

aorta-versa cava / arteriole-venule

Oxygen
content

anery capillary vein

@

(i)

Past HKCEE Questions

Chamber B

The wall of B is thicker / more

muscular than that of A,

showing that it is the left

ventricle / it can generate a

greater force for pumping blood.

(1) bicuspid valve

(2) 1f X does not close properly,
oxygenated blood in the left
ventricle will flow back to
the left atrium when the
ventricle contracts.
This reduces the amount of
oxygenated blood pumped out
of the heart in each beat.
During vigorous exercise, the
oxygen consumption of the
skeletal muscles is very high.
This increases the risk of
insufficient oxygen supply
to the brain, thus the person
would faint easily.

1

w = O
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(iii)

(i)

(i)
(iv)

(i)

(i) (1)

The deposition of fatty substances
on the inner wall of vessel Y
would block the vessel.

This would reduce the oxygen
supply to the heart muscle; hence
increase the risk of heart attack.

To withstand the high blood

pressure.

To regulate the blood flow to the

organ / control the diameter of the

vessel lumen.

The blood pressure in vessel type 11

is lower.

The larger lumen would have a

smaller resistance, thus facilitating

the blood flow.

Lung

(1) Vessel type II of organ A
has a lower carbon dioxide
content than vessel type 1.

As blood flows from vessel
type I to the lung, then to
vessel type II,

carbon dioxide diffuses out
of the blood to the air sac in
the lungs.

(2) Blood in vessel type I of
organ A comes from the
veins / the right side of the
heart,
which collect blood from the
body tissues
where oxygen is consumed in
respiration.

(1) P
(2) The muscular tissue can
contract and relax
to change the diameter of
vessel P
s$0 as to regulate the blood
flow to the tissue cells
To provide a large surface area
for the exchange of materials
between the blood and the tissue
cells
Due to a high blood pressure
in the capillary at X
some plasma is forced out
through the wall of the

capillary
P20/21
P N ¥
5 i | L A

@

low
gravity
muscle
valves
close

Paper I1

Due to the retention of plasma
proteins / low blood pressure
at the venule end of the
capillary

the water potential of the
tissue fluid around Y is higher
than that of the blood

/ water in the tissue fluid 1s
drawn into the capillary by
0SMOSIs

90-25
90-31

90-32

90-34

90-35

90-48

90-60

91-25

91-26

91-27

92-34

99-18

99-19
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Past HKCEE Questions
Water and Organisms

Paper ]
1. The diagram below shows a potted woody
plant: Location Loss in
eriment i

Exp of the model weight
&)

I on a bench 1.0

big under an electric fan 18

mr inside a plastic bag 0.1

[}

(1) If the plant was kept in darkness for 2 to 3
days, state and explain the direction of the
flow of carbohydrate at point A.

(i) Name the type of carbohydrate transported
in the plant.

(111} Name the tissue through which
carbohydrate is transported.

(iv) If a ring of bark containing the tissue in
(111) is removed at B, and the plant is then
exposed to sunlight for two months,
describe and explain the resulting
appearance of the stem above and below
B.

(v)Name the tissue which conducts water from
the roots to the leaves.

(vi) State and explain what would happen to
the leaves if the plant was not watered for
10 days. (15 marks)

(HKCEE 1981)

The diagram below shows a model constructed
to represent the structures of certain parts of a
flowering plant. It is used to demonstrate
certain processes.

wat bloting Plastic'shest
Paper TR o——acoggmoanee <> very smal
wet cotion pores

wol plastc tube

Ieay shoot

(1) Name the structures of the flowering plant
represented by
(1) the plastic sheet,
(2) the pores in the plastic sheet, and
(3) the blotting paper.
(ii) What life processes are being
demonstrated as revealed by
(1) the colour change of the cotton wool,
and
(2) the weight loss of the model?
(3) Why is there a loss in weight in
Experiment 1?
(4) Explain the differing results from
Experiments Il and III. (10 marks)
(HKCEE 1982)

3. In order to determirne the path and rate of ascent

of water in the leafy shoot of a herbaceous plant,
a student set up an experiment as shown in the
diagram below:

— o T

—

(1i1) Name the tissue in the cut section that was
stained red.

(1v) What was the approximate rate of ascent
of the solution?

(v) State and explain how the results would
differ if the experiment were performed in
a brighter location.

(vi) The remaining leafy shoot, together with a
strip of the epidermis taken from one of its
leaves, were then transferred to a
concentrated salt solution and left there
overnight.

(1) How would the shoot appear on the
following moming?

(2) Draw a labelled diagram to show how
one of the epidermal cells would
appear under a microscope.

(HKCEE 1983)

In an experiment to study osmosis in plant
cells, seven similar strips cut from a fresh
potato were put in sucrose solutions of
different concentrations for three hours. The
percentage change in mass in each strip was

calculated according to the following formula:
final mass — initial mass % 100%
initial mass

The results obtained are shown in the table
below:

Concentration of Percentage
sucrose solution (%) change in mass

0 {water) +20.0

&] - +6.0
10 i -7.0
15 -20.0
20 ~335
25 -40.6
30 ~43.6

{1) Use graph paper to draw a curve to show
the above results.

(ii) Give an appropriate title to your graph in
(i).

(iii) From your graph, find the sucrose
concentration at which there is no net
water movement in or out of the potato

—

—

5. An experiment was conducted to study the

=

relationship between the rate of transpiration
and the number of stomata on a dorsi-ventral
leaf from two plants, A and B. A student placed
identical strips of dry cobalt chloride papers on
both surfaces and recorded the time taken for
the paper to change colour. The number of
stomata on the epidermis of the leaves was then
counted. The results obtained are shown in the
table below:

Plant A B
Leaf surface upper | lower | upper | lower
Time(minutes) aken for atre
cobalt chloride paper to 7 1 6
change colour than 60
Number of stomata/mm? 0 170 0 10

(1) Draw a labelled diagram to show the
appearance of a stoma and its
neighbouring cells on a leaf surface as
seen under the high power magnification
of a microscope.

(ii) Why should identical strips of cobalt
chloride paper be used?

(iii) State the colour of the cobalt chloride
paper
(1) when dry.

(2) when wet.

(1v) Give one possible reason why the rate of
transpiration from the upper leaf surface
of plant A is much greater than that of
plant B.

(v) State the conclusion that could be drawn
from the results shown by the lower leaf
surfaces of plants A and B.

(vi) In what type of terrestrial habitat would
you expect to find plant B?

(HKCEE 1985)

The following experiment was performed to
investigate the effects of sucrose solution on the
appearance of epidermal cells of a leaf. Eight
similar strips of leaf epidermis were put
separately into sucrose solutions of different
concentrations. After 10 minutes, each strip was
mounted on a microscope slide with a drop of
the solution in which it had been immersed.
When an area covering about 20 cells from
each strip was examined under the microscope,
the number of plasmolysed cells was counted.

— — r—

o . cells, R . The results are shown in the table below:
Three hours later, cross-sections of the shoot (iv) If each potato strip used werelcathnigian
red ink glass jar were cut, starting from the top end, until red equal ngmbe{ ‘:f smdaller :Jlfeceshbtifore N nsc‘::'::;on ;::\:;::d T-“:i::ﬁb“
ink appeared in the cut section. The length of rumesSionsta clanticap ainynal . (mol dm™) cells examined
the remaining shoot in the beaker was advantage would be gained by doing this.
After the model was set up, the cotton wool in the d 15°m 0.00 0 2
d measured 15¢m. Explain why boiled ips should 0.05 0 20
plastic tube gradually became red. The model was (v) Explain why boiled potato strips shou 0.10 0 18
placed in glfdfqrert}: loc;;w;slanq its loss in weight (i) State and explain the precaution that should not be used in the experl?;{elr(lt(.:éln;z;?:)) 0‘53 ; gg
pasirecordedunthe (ablejbelow: always be taken in preparing, the shoot for 8'75 16 20
this experiment. 030 19 19
(ii) Name two causes which are responsible 035 21 a
for the ascent of the solution in the shoot.
Past HKCEE Questions Water and Organisms P1/21 Past HKCEE Questions Water and Organisms P2/21
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(1) Why should the epidermal strips be kept in
the sucrose solutions for at least 10
minutes before being examined under the
microscope? (1 mark)

(i1) Plot a graph of the percentage of
plasmolysed cells against the
concentration of sucrose solution.

(4 marks)

(iii) From the graph in (ii), find the percentage
of plasmolysed cells when the sucrose
concentration is 0.22 mol dm 3. Explain
fully why at this concentration some ceils
were plasmolysed while others were not.

(5 marks)
(HKCEE 1988)

7. Photomicrograph 1 shows some cells of a
human blood smear.
Photomicrograph 2 shows some cells of an
onion epidermis.

(i) With reference to the photomicrographs
only, state TWO structural differences
between cell Aand cell C. (2 marks)

(i)

1) The central part of cell B looks lighter
in colour. Explain this with reference

to its shape. (2 marks)
(2) How is this shape related to its
function? (2 marks)
(i1i) Cell A is found in large numbers in
wounds. What is the function of cell A
there? (1 mark)
(iv) Describe and explain what would happen
if cell B were put into a concentrated
sugar solution for 20 minutes. (2 marks)
(v) Make a labelled drawing of cell C if the
onion epidermis were put into a
hypertonic solution for 20 minutes.
(3 marks)
(HKCEE 1991)

Past HKCEE Questions

3u7

8. The graph below shows the rates of water
absorption and transpiration of a plant during a
24-hour period:

Xey:

Transpiration

- = - - Absorption

Rate ol water wanspired
of absorbad ig i)

o 1100 1800 1900 220 030 o0
Time of the day thout)

(1) Describe and explain the changes in the
rates of water absorption and transpiration
of the plant in relation to the relative size
of the stomatal pores at 1300 hours and
2100 hours. (4 marks)

(i) Explain why area B must be larger than
that of A if the plant is to grow normally.

(3 marks)

(iii) State one structural feature which enables
the guard cells to regulate the size of a
stoma. (1 mark)

(iv) Name a structure on the human skin
having a function similar to that of the
stomata in plants. State this function.

(2 marks)
(HKCEE 1992)

9. The experimental set-up shown below is used to
study the effect of different environmental
factors on the rate of water loss of a leafy shoot:

(1) Briefly describe how you can make use of
this set-up to measure the rate of water
loss of the leafy shoot. (3 marks)

(it) What is the purpose of adding a layer of
otl on top of the water? (1 mark)

(i1i) The set-up was put under different
environmental conditions and the rates of
water loss were measured. The results
were as follows:

Water and Organisms P3/21

Environmental conditions | Rate n(ig ‘;'lf;)“ loss
{A) sunny and humid 11
(B) sunny and dry R
(C) dark and dry 8

(1) Explain the difference in the rates of
water loss under conditions A and B.
(2 marks)
(2) With reference to the results shown in
the table, what can you conclude
about the effect of light on the rate of
water loss? Explain how light
produces such an effect. (3 marks)
(HKCEE 1993)

10.

(iii) Explain why more water vapour is lost
through leaves during the daytime than at
night. (3 marks)

(HKCEE 1994)

11. A 10 cm long potato strip was placed in a
sugar solution. Its length was measured at
regular intervals over a period of 3 hours. The
results are shown 1s the table below

Time (bour) | Leagth of tha potato sirip {cm) ‘
[ 10.0
0.5 5.7
1.0 9.4
1.5 8.1
2.0 LB
2.5 3.8
30 1.3

(1) Present the results in the form of a graph
which should have a suitable title.
(3 marks)
(i1) Explain the change in length of the potato
strip in the first hour. (4 marks)
(1ii)

(1) From your graph, find the period of
time during which the length of the
potato strip remained unchanged.

(1 mark)

(2) Explain why there was no change in
length during this period. (2 marks)

(HKCEE 1994)

12. The diagram below shows a set-up used to
compare the rate of water loss from a leafy
shoot at different light intensities:

At each light intensity, the initial and final
positions of the air bubble were recorded as
shown below:

Lightintensity | Initiat position of | Position of bubble atter
(ubitrary unif) | bubble (mm) 10 mirwies (mem)

15
2

6
3

-3
wle|w]e

(1) Explain why the air bubble moved during
the experiment. (2 marks)
(ii) Calculate the tale of water loss at different
light intensities in terms of the distance
travelled by the bubble per minute.
Present your results in a table.
(3 marks)
(iii) Based on the experimental results, explain
the effect of light intensity on the rate of
water loss. {3 marks)
(1v) How would you adjust the position of the
bubble before taking a stew set of readings?
(1 mark)
(HKCEE 1996)

13. An experiment was carried out to study the
rate of water loss from the leaves of a plant
under different conditions. Four similar leaves
A, B, C and D were detached. For each leaf,
the area of one surface was estimated to be
100 cm®. The four leaves were then smeared
with vaseline and put under different light
conditions as shown in the diagrams below:
(To illustrate the treatments, only the
transverse sections of the leaves are shown.)

Leat A *; in dim light
i —————————
LeatC ¢ in cim light
Leat 0 * in bright kght

Koy: mummmmm vaseline smear
upper surfaca

lower surface
Transverss section of leaf

The initial mass of the leaves and their mass after
1 hour of light treatment were measured and the
results are shown in the table below:

Leaf | Initial mass of leaf (g) | Mass of leaf after | hour (g)
A 9.2 9.0
B 9.4 8.8
C 915 9.4
D 9.1 8.9
Past HKCEE Questions Water and Organisms P 4/2]
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(1) Name the biological process by which the
leaves lose water. (1 mark)
(1i) Describe how the area of one surface of a leaf
can be estimated. (2 marks)
(111) Calculate the rate of water loss of each leaf in
terms of the decrease in mass per unit area per
hour. Present your results in a table.
(2 marks)
(iv)

(1) Based on your calculations in (iii) above,
state which leaf surface lost water at a
faster rate in bright light. (1 mark)

(2) Suggest one structural feature of this leaf
surface which would result in a faster rate
of water loss. (1 mark)

(3) Explain the effect of light intensity on the
rate of water loss of the leaf. (3 marks)

(HKCEE 1997)

14. The following experiment was carried out
under daylight conditions using a leaf freshly
removed from a land plant:

a spotligh shiniug =
perpendicularly on & -
the lower oF upper

epidermis

The initial mass of the set-up and its mass after 1
hour were measured. The results are shown in the
table below:

Treruvem | Swriace illuosinaied by spotlight| eisial mass () | Maxy afier thow gy

) fower spidermix ne 8.2
[0 ppes epderiiy 7.0 74

(i) What is the change in mass of the set-up
(1) in treatment I,
(2) in treatment 117 (2 marks)
(i) What is the purpose of this experiment?
(2 marks)
(111) Given that stomata are only present on the
lower epidermis of the leaf, suggest an
explanation to account for the results of
the experiment. (5 marks)
(iv) Briefly describe how you would
demonstrate that stomata are only present
on the lower epidermis. (2 marks)
(HKCEE 1999)

15. To study the effect of sucrose solution on plant
cells, a student used the lower epidermis of a
Rhoeo discolor leaf, the cells of which contain
ared pigment. He mounted a piece of the
lower epidermis in a sucrose solution. He then
observed the epidermis under the microscope
immediately and after 10 minutes.

Past HKCEE Questions
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The photomicrographs below show the
conditions of the same epidermal cells under
the low power of the microscope:

1
cel) A fd arce
el B
calourless
wee
‘

10 minates after mounting

Tmmediatety after mounting

(1) Describe and explain the change in the
appearance of cell A 10 minutes after
mounting. (4 marks)

(ii) Suggest a reason why cell B did not show
the same change as cell A. (1 mark)

(i11) The student wanted to examine cell A
under the high power of the microscope.
(1) State one action that he might need to

take before turning to the high power
objective. (1 mark)

(2) State two actions that he might need to

take after turning to the high power
objective. {2 marks)
(HKCEE 2000)

16. The photomicrographs below show the
transverse sections of stems taken from two
plants:

138, Stem of whows 3

®
(1) Name tissue X.

(1 mark)
(2) Explain one way in which the cells in
tissue X are structurally adapted to the

function of transport. (2 marks)

(it) Which region(s) (P, Q, R or S) in the stem
of plant B contamns tissue X? (1 mark)

(HKCEE 2001)

‘Water and Organisms P5/21

17. The photomicrographs below show part of the
transverse section of the leaf blade of a
terrestrial dicotyledonous plant and that of a

moss:

1.8, of the Teaf Biake of the dicerpledensus plont
{mugnificerion x]M)

T.5 of the leaf blude of the mass (magnificetion x200)

0]
(1) Name structure A. (1 mark)
(2) Explain one way in which A
contributes to the function of cell B
under bright sunlight. (2 marks)
(ii) The moss above is restricted to damp and
shady environments and it is often
covered with a thin film of water.
(1) With reference to the leaf structures
shown in the two photomicrographs,
suggest two reasons why the moss

cannot grow well in dry environments.

(4 marks)
(2) Describe how the moss leaf obtains
oxygen from the atmosphere at night.
(3 marks)
(HKCEE 2002)

18. The diagram below shows a set-up used to
study the water balance of a small plant. The
whole set-up was put in a well-ventilated and
well- illuminated room for 8 hours.

Past HKCEE Questions
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small plant

oil layer

measuring cylinder
containing water

e (O

The initial and final readings in the
measuring cylinder and the balance are
tabulated below:

Initial reading | Final reading |Change in reading
‘Water Jevel in the
measuring cylinder 450 435 x
(em’)
s 175 163 y
CR
(1) Find values x and y. (1 mark)

(2) With reference to the water balance of
the plant, what do x and y represent
respectively? (2 marks)

(3) Compare values x and y. Explain the
significance of their difference to the
healthy growth of the plant.

(3 marks)
(Given: 1 cm’ of water weighs 1 g)
(i1) Predict, with reasons, the change in value

x if the study is repeated with the leaves of

the plant smeared with vaseline on both

surfaces. (4 marks)
(HKCEE 2002)

19. Mary examined the epidermis of the leaf of
a land plant under the microscope. The
photomicrographs below show the
appearance of the upper and lower
epidermis under different magnifications

3. Lower cpidermis (igh power)

‘Water and Organisms P6/21
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(i) Using the information provided in
photomicrograph 2, calculate the stomata)
density (i.e. number of stomata per unit
area) of the lower epidermis. (Take It =
3.14) (2 marks)

(ii) Compare the stomatal density of the
upper and lower epidermis of the leaf.
Explain the significance of this pattern of
stomata] distribution to the plain when it
is under direct sunlight. (3 marks)

(iii) Name structures P and Q. (2 marks)

(iv) Under certain conditions, the stomata of
the leaves may become closed during
daytime Explain how this would affect the
rate of photosynthesis of the plant.

(2 marks)

20. In 1890, a German scientist named Eduard
Strasburger conducted an experiment to
study the transport of water in plants. He cut
the stem of a woody plant and immersed the

(i)  Strasburger found that the plant
continued to take up 30 litres of
solution and transport the solution up

Based on his findings, what
conclusion can you draw regarding the
cells involved in water transport?

(1 mark)

(i)  Based on present day knowledge of the
mechanism of water transport in plants,
explain why the treated plant can
continue to transport the solution up the
stem. (3 marks)

(iif)  Describe how you would carry out

an investigation with a small
dicotyledonous plant that allows you
to identify the cell type for water
transport. (3 marks)

(iv)  Explain why the cut stem of the

woody plant can remain upright even
after the cells had been killed by the

cut end in a poisonous solution. Upon contact, poisonous solution. (2 marks)
the poisonous solution killed all itving cells in (HKCEE 2006)
its way.
Past HKCEE Questions ‘Water and Organisms P7/21
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to a height of 20 metres in two weeks.

Past HKCEE Questions
Water and Organisms
Paper I1

92.

Directions: Questions 3 and 4 refer to the diagram
below which shows a transverse section of a
young dicotyledonous stem:

92-3

Which region is made up of cells with the thickest
cell wall?

Al

B.
C:
D.

W

92-4

‘Which region 1s responsible for the transport of
organic nutrients?

Al

B.2

C:.3]

D.4

94,

Directions: Questions 21 and 22 refer to the
diagram below which shows two woody shoots
taken from the same plant. The shoots were ringed
by removing a ring of the outer tissue at the lower
part. Wax was applied to shoot X and shoot Y in
the positions shown in the diagram. Both shoots
were then placed in a rat dye solution.

outer tissue removed

Past HKCEE Questions

94-21

After one hour, the leaves of shoot X remained

upright while those of shoot Y wilted. Which of

the following may be deduced from this

observation?

A. The xylem in the shoots had been removal.

B. The leaves of the shoots were mainly supported
by turgid cells.

C. Food in the leaves of shoot Y was transported
away through the phloem.

D. Water in the leaves of shoot Y moved to the dye
solution by osmosis.

94-22

Sections were then cut across the shoots at region
PQ and examined under a low-powered
microscope. Which of the following shows the
most probable location of the red colour?

(Key: [ red colour)

Sheet ¥

08
Q0
&

Directions: Questions 4 and 5 refer to the
photomicrograph below, which shows part of a

cell type 1

cell type 2

cell type 3
cell type 4

starch grain

Water and Organisms P 8/21

a2




c— — —

99-4

Which type of cells cannot break down food to
release energy?

A. cell type 1

B. cell type 2

C. cell type 3

D. cell type 4

99-5
Which of the following comrectly states the
functions of cell types 1 and 4?

Cell ype I Cell type 4
A. photosynthesis food transport
B. photosynthesis water transport
C. food storage food transport
D. food storage water transport

99-21

air bubble

water

In the set-up above, the rate of movement of the
air bubble measures

A. the rate of osmosis.

B. the rate of transpiration.

C. the rate of active transport.

D. the rate of water absorption.

99-29

Mary bought a bunch of blue flowers from the
market. In order to find out whether the colour
was artificially introduced or not, she prepared a
section of the stem and observed it under the
microscope. Which of the following correctly
shows the condition of the section if the colour of
the flowers was artificially introduced?

{Koy : # arow stined Hlue)

— —

— — — -

00-14

The graph below shows the retationship between
the rate of stomatal transpiration and the size of
stomatal opening of a plant:

250
In wind
200
Rate of
stomatal transpiration 150
(unit)
19 In still air
50
B 10 20

Size of stomata] opening (pm)

Which of the following can be concluded from the

graph?

A. The stomata open wider under windy
conditions.

B. Air movement reduces the relative humidity of
air.

C. The wider the stomata, the higher the rate of
transpiration.

D. The rate of water absorption of the plant is
lower in still air.

00

Directions: Questions 17 to 19 refer to the graph
below, which shows the rates of transpiration and
water absorption of a plant for a period of 24
hours:

&0
3w
e w0
i=
>
i3
E-1
3 10

0 T

0300 1200 1600 2000 2400 0400 0100
Time of the day (hour}
00-17

The change in transpiration rate of the plant from
0800 to 1400 hour was most likely caused by an
increase in

A. the rate of water absorption of the plant.

B. the rate of photosynthesis of the plant.

— - — r—

00-19

Area B was found to be greater than area A. A

probable reason for this is that

A. the relative humidity of air was high.

B. the plant could absorb moisture from the air.

C. new cells were formed by the plant during plant
growth.

D. the respiration rate of the plant was higher than
its photosynthetic rate.

00.

Directions: Questions 30 and 31 refer to the
diagram below, which is a diagrammatic
representation of the root and the leaf of a plant:

00-30

The direction of oxygen diffusion between the
plant and the surroundings under bright daylight is
indicated by

A. (1) only.

B. (2) only.

C. (1) and (3) only.

D. (2) and (3) only.

00-31

When the plant is deficient in water, which cell
type(s) is/are important for supporting the plant?
A. Qonly

B. Pand Q only

C.PandR only

D.PQandR

[U

Directions: Questions 31 and 32 refer to the
diagram below, which shows a cell in the lower
epidermis of a leaf’

= £=

oow
BN

01-32

The lower epidermis was taken from a leaf that
had been kept under one of the following
conditions for 30 minutes. Under which condition

was the leaf kept?

A B.

in darkness

under sunight

&

concentraled =7
suctose solution |- E

ol.

Directions: Questions 52 to 54 refer to the diagram
below, which shows two experimental set-ups.
Two shoots with flower buds were used and after
two days, the buds in both shoots developed into
flowers.

transparent
plastic bag

cotton wool

water

Set-up 1 Set-up 2
The mass of each shoot and the whole set-up were
recorded at the beginning of the experiment and
after two days. The table below shows the
measurements taken:

Mass at the beginning (g) Mauss after 2 days (g)

Whale sct-up Shoot ‘Whole set-up Shoot

[ setup 1 18241 575 179.10 7.9
l Set-up 2 183.86 5.78 133.63 7.33

01-52

—

—

A B. :
8 e g air moverment. The change in mass of the whole set-up 1 during
e > & £ R ateIEpErioTe! the experiment was mainly caused by
LR g ©® A. respiration.
00-18 ) B. photosynthesis.
The rate of water loss from the plant was higher C. transpirati
than its rate of water uptake at IDENSTARO:
e b A 0800 hour. D. water absorption.
B. 1200 hour.
[
2 C. 1600 hour 01-31
o¥o D. 2000 hour. ‘Which structure allows dissolved substances to
pass through freely?
Al
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01-53

The change in mass of the shoots during the
experiment was due to

A. growth.

B. respiration.

C. evaporation.

D. mineral absorption.

01-54

Based on the results of this experiment, which of

the following is a probable conclusion?

A. Transpiration facilitates mineral absorption.

B. Water gained by the shoot is increased by
transpiration.

C. The rate of photosynthesis is higher than the
rate of respiration.

D. The growth of the buds into flowers 1s not
affected by transpiration.

02.

Directions: Questions 43 to 45 refer to the
diagrams below, which show the transverse
section of the stem of a young herbaceous plant
and three types of cells found in it

TS, of the siem

Cellype2  Ceitpe?

02-43
Which of the following correctly lists the location
of the three types of cells in the stem?

Cell tvpe 1 Cell tvpe 2 Cell type 3
A R P Q
B. S P Q
C. R Q P
D. S Q P
02-44

‘Which of the following comparisons between cell
types 2 and 3 is Incorrect?

Cell type 2 Cell type 3
A. deadcells living cells

B.  without end walls with end walls

C. for transporting for transporting
inorganic minerals organic substances

D. direction of transport direction of transport

03.
Directions: Questions 19 and 20 refer to the
set-up below:

leafy shoat

03-19
In order to find out the rate of water absorption
of the leafy shoot, which of the following data
are required?
(1) duration of the study
(2) total surface area of the leaves
(3) change in the reading of the balance
(4) change in the water level in the burette
A.(1)and (3)
B. (1) and (4)
C.(2)and (3)
D. (2) and (4)

03-20
The change in the reading of the balance
would be largest if the set-up is placed in
A. a hot and bright condition.
B. a cold and humid condition.
C. a cool and dark condition
D. a warm and still-air condition.

04-04

A student examined the distribution of
stomata in the leaves of three different
plants: a land plant with broad leaves, a
water plant with -floating leaves and a
water plant with submerged leaves. The
results are shown below:

R Stomatal density (number pormm )
Upper epidermis Lower epidermis
L4 30 0
Q [} 0
3 2 35

Which of the following correctly identifies the

Water plant with
submerged leaves

is downwards is upwards three plants?
Water plant with
02-45 , ) Land plant ;a:l';:;":ﬂ
On a hot dry day, the young plant wilted and its A P R Q
stem bent. This is due to the loss of water from B. Q P R
AP C R Q P
B.Q. D. R P Q
C.R
D.s.
Past HKCEE Questions Water and Organisms P 11/21
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Directions: Questions 13 and 14 refer to
the photomicrographs below,
which show the cross section of a
stem under different
magnifications:

04-13
A student first focused on the section under
the microscope and saw the section as shown
in . In order to see the section as shown in I,
the following steps are required. Arrange
them in the correct sequence.
(1) Turn the nosepiece for an

objective of higher

magnification.
(2) Turn the coarse adjustment

knob / fine adjustment knob.
(3) Adjust the position of the

section on the stage.
A2, (1), (3)
B. (2,3), (1)
C.(3).(1),(2)
D.(3), @), (1)

04-14

What is the function of cell type Y?

A. to conduct sugar away from the leaves

B. to maintain turgidity of the stem

C. to transport mineral salts

D. to store starch

04-17
On a hot summer aftemoon, the shoot of a
herbaceous plant may become wilted for several
hours and most stomata of its leaves are closed.
‘What is the advantage of the stomatal closure to
the wilted plant?
A, to reduce the transpiration rate
B. toreduce the rate of gaseous exchange
C.  tocut down water absorption from the root
D. to avoid further increase in leaf temperature

04-18
Referring to question 17, the wilted plant
usually restores its upright appearance in the
late afternoon. This is because
A. the stomata become opened.
B. the photosynthetic rate drops.
C. the transpiration rate decreases.
D. the respiratory rate increases.

04-46
‘Which of the following correctly compares

Past HKCEE Questions

the transport of substances in the xylem and
phloem?

Transport in xylem Transport In

phloem

A. occurs in dead cells occurs in living cells
B. transports sugars transports amino

acids
cccurs only at night

C. occurs both day and
night

D. transports transports
substances in two substances in one
directions direction only

05-9
Which of the following correctly matches the cell
types with their features?

Cell type Feature

(1) xylem vessel tube-like cell
with no nucleus
thin-walled cell
with chloroplasts
thin-walled cell

2) mesophyll cell

3) root epidermal

cell with cuticle
A, (1)only
B.  (3)only
C. (1)and(2)only
D. (2)and (3) only
03-42

Carbohydrate produced in leaves during
photosynthesis can be carried to the roots for
storage. What is the form of carbohydrate
transported and the path involved?
Form of carbohydrate  Path of transport

A sugar xylem
B. sugar phloem
C. starch xylem
D. starch phloem

Directions: Questions 47 and 48 refer to the
set-up below, which is used to study the
water balance of a small plant:

small plani

e —— A

measuring cylinder
conlaining water

electronic.
balance _

After 5 hours, the following results are recorded:
Change in reading of the electronic balance = p
gram Change in water level in the measuring
cylinder = g cm® where pand g represent the
magnitude of the change (Given: mass of 1 cm®
of water = 1 gram)

‘Water and Organisms P12/21

316

' =m 658, fld 5T s ST




—

—

r— — —

05-47
Which of the following represents the amount of
water retained by the plant in 5 hours?

A p
B. ¢
C. pyg
D. g¢»
05-48

The value p will be the highest when the set-up is
put under

A.  abright and windy condition.

B.  abright and humid condition.

C.  adark and humid condition.

D. adark and windy condition.

06-28
The photomicrograph below shows the
appearance of the epidermal cells of a plant
after they have been immersed in a sugar
solution for an hour. The cytoplasm of the
epidermal cells contains a red pigment. The
colour intensity and distribution of pigment of
different cells vary due to different rates of water
loss.

- I

cytoplum with
ced pigment

Source:  Acadia University, Biodiversity of Plants and Algae Lab Images,
URL: zipdat stadiencavommsbie Kriaie Bl

The rate of water loss varies because

A, the cells have just started to lose water and
have not yet reached equilibrium.

B. individual cells are located at different
distances from the sugar solution.

C.  the cells have different water potentials.

D.  the cells have vacuole of different sizes.

07-01

Which of the following correctly compares a leaf
epidermal cell and a root hair cell of a flowering
plant?

Leaf epidermal | Root hair cell
cell

A with cuticle without cuticle

B. with without chloroplast
chloroplast

& without with vacuole
vacuole

D. without with mitochondria
mitochondria

07-02
‘Which of the following features enables a plant to

—

— — - rr—

D.  leaf with similar stomatal density on both
surface

07-44

The graph below shows the transpiration rates of
the same plant put under two different
environmental conditions.

Rats of
transpiration

Cowdiion A4 Condition B

Which of the following is an unlikely combination
of the conditions being studied?

Condition A Condition B
A. still air moving air
B. air temperature 15°C air temperature 25°C
G. relative humidity 98% | relative humidity
75%

D. 0.03% carbon dioxide | 0.01% carbon

in air dioxide in air

07

Directions: Questions 46 and 47 refer to the
diagram below, which shows a diagrammatic
representation of the root and the leaf of a

herbaceous plant:

P Q
S

= laf
i S @

07-46

The direction of carbon dioxide diffusion between
the plant and the surroundings under bright
daylight is indicated by

A. (1) only.
B. (2)only.
C. (1)and(3)only.
D. (2)and (3)only.

07-47

Which cell type(s) is / are important for supporting
the plant?

A. Ponly

B. PandQ only

C. QandRonly

survive successfully in a shady environment? D. P QandR

A. stem with more lenticels

B.  stein with less supporting tissue

C.  leaf with very broad and flat leaf blade
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Past HKCEE Questions

Water and Organisms

Suggested Answers

Paper 1
(i)  upwards 1
food must be supplied for the
development of the bud i

especially when there is no

photosynthesis in darkness 1
(1)  Sucrose / sugars 1
(1) phloem 1
(iv) above B - swollen 1

food above B cannot be transported
downwards 1
so food accumulates there to form

the swelling 1
stem below B - using up its

reserved food without

replenishment i
(v) xylem i
(vi) refer to the table below 4
Jbervation Reasons (1 mark eack) okservation
0 mark s mex2
= R L e O
ST bl o S T E g —
watr theebod hlorophyh
Shedoll Sy root o ot Jown water
(1) (1) upper and/or lower epidermis
(2) stomata/ stoma
(3) palisade and 1
spongy cells 1
{OR mesophyll, 2 marks)
(1) (1) Transpiration pull / water
translocation 1
(2) Transpiration 1
(iii)  Evaporation 1
(iv)
| Experiment |11 il
Difference | faster/ |slower/ |1
greater | less (either)

Explanation | wind air

blows | inside
away bag is
water | saturated | 1+ 1
vapour with
water

vapour |

(i)  cutlower end of shoot under red
ink solution 1
to avoid entry of air bubbles / air
blocking

(i)  capillarity
transpiration pull

(i)  * xylem
(iv) 153 0r5
cm/hr

(v}  higher rate of ascent
owing to increase in stomatal
aperture / increase in transpiration 1

Past HKCEE Questions

Water and Organisms

a9

(vi)

@

(i)

(iif)
(iv)

W)

(1) leaves showing wilting /
drooping

(2) drawing: plasmolysed cell
labels:
cell wall + protoplasm
cytoplasm

correct axis/ axes

at least FIVE points correctly
plotted

joining up the points to form a
smooth curve

Advuan Vil

N.B. Title given must correspond to
the graph drawn

The relationship between (OR the
variation of) percentage change in
mass of potato strips and
concentration of sucrose solutions
OR The percentage change in mass
of potato strips against (OR versus)
sucrose concentration

(e.g) | (D axis | (i) title marks
correct | correct (Y 1,1
| against x)
correct | wrong (e.g. | 1,0

% against y)
wrong | corresponds | 0,1
1o axes in
wrong | does not 6,0
correspond
toaxesin
graph

7.5% (accept answers within the range

of 7-8%)

shorten the time to achieve results
because surface area increased for
water movement

boiling destroyed cell membrane /
membrane permeability

no 0SMosis

P 15/21

0.5
0.5

®

(1)
(iii)

()
™)

i)

(i)

Past HKCEE Questions

Labels: (any 6) (0.5 x 6 =3 max.)

epidermal cell, stomatal

aperture / stoma, guard cells,

nucleus, chloroplast, vacuole,
cytoplasm, cell membrane,

thick / inner wall, thin / outer wall

(cell wall)

Diagram accuracy:

kidney-shaped

thick and thin regions of the cell

wall

to make the covered areas a equal

for al for comparison

(1) blue

(2) red/pink

A has thinner cuticle

the rate of transpiration is

proportional to the number of

stomata

dry / arid / desert

s to ensure enough time is
provided such that no net
movement of water between
the cells and the ~ surrounding
solution will take place

e the cells reach osmotic
equilibrium with the
surrounding solution

any 1

correct choice of axis with labels
correct percentage of plasmolysed
cell (accept number of plasmolysed
cells)

correct plotting of all points
joining up all the points (provided
that the general shape of the graph
is correct)

w

0.5
0.5

Water and Organisms
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(i) 40%2%

(i)

(i)

the cell sap of some cells had a
higher water potential / water
concentration than the surrounding
sucrose solution

therefore water passed out of the
cells by osmosis and the cells
became plasmolysed

the cell sap of other cells had a lower
water potential / water concentrations

than the surrounding solution
therefore water passed into the
cells by osmosis, and the cells
were not plasmolysed

[The cells were at different water
potentials: 1 mark only]

CellA

round angular
| shape shape

no cell has cell

wall wall

nucleus: nucleus:

large / small / any 1,1
irregular- | round / 2
shaped/ | peripherally | pairs
lobed / placed

centrally

placed

no has vacuole
vacuole i

(N.B. No comparison, no mark)
(1) The cell is a bi-concave disc
The central part contains less
cytoplasm

(2) this provides a large surface
area to volume ratio / shorter
diffusion path
to facilitate diffusion of gases

P 16/21
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(i) (1) hour2.5t03 i Leaf | Rate of water foss (g cm~h™)
(i) tokill / engulf germs 1 (i) (1) Inahumid condition, the (If the starting time lies S 0.002
i z X 3 A . between hour 2-2.5, must B 0.006
(1v) The cell will shrink / become diffusion gradient of water
X refer to the graph plotted) G 0.001
crenated 1 vapour between the air spaces 2)  Itis because the water 050
because water tends to move out by in the leaf and the atmosphere ( o D 2
, . . potential of potato cells
0SMOSIS. | is smaller than that in a dry
comm) o became equal to that of the
Drawing: condition. : Correct results (1 or 0)
. . . sugar solution s
showing the plasmolysed condition 1 Water vapour diffuses slowly to S — Results presented in table form
quality of drawing e.g. resemblance the atmosphere. . with proper headings and units (0.5, 0.5)
: . movement in and out of the ) >
to the cell shown, double-lined cell (2) Comparing (B) and (C), the rate i s (iv) (1) the upper surface
ry i cells (accept: no osmosis or
wall 1 of water loss in light (sunny) no diffusion) (2) e  There are more stomata on
labels: *cell wall, *cell membrane, condition is higher than that in the upper surface of the
* * * ition. 1
cytoplasm, *nucleus, *vacuole dark condition As the plant lost water by leaves )
(any 2 labels) (0.5x2) 1 gl ; e  The cuticle on the upper
' transpiration / evaporation, R
Any orne set below: (1+1) o surface is thinner
: it absorbed water from the set-up,
e It is because the stomata the air bubble moved towards the Any one
At 1300 hour the transpiration rate open in the presence of IS:ft © air bu v
is high because the stomatal pores light ’
are widely open 1 e facilitating the diffusion of (3) The rate of water loss increased
The Tesultmg high transpiration water vapour through the Tight intensity | Rate of water at higher light intensity
pull increases the rate of water stomatal pores (arbitrary unit) loss Reason: (any one set below)
absorption 1 Or (mm min™ e The stomatal pore opened
At 2100 hour, the transpiration rate e Leaf temperature is 10 15 wider at higher light
is low because the stomatal pores increased in the presence 20 20 intensity
are small / closed 1 of light 30 25 e so the rate of diffusion of
This leads to a decrease in the rate . so the water evaporates 40 30 water vapour became
of water absorption 1 faster Rate of water loss at different light intensities faster
OR Results presented in a table with OR
The stomata are more widely open at During daytime, stomata open in proper headings and units e  The temperature set
1300 hour than that at 2100 hour 1 the presence of light Correct results (4 x 0.5) increased at higher light
Transpiration therefore occurs at a Temperature of air is higher / the intensity
faster rate 1 relative humidity of air is lower / The rate of water loss increased e 30 the rate of diffusion of
The resulting larger transpiration the rate of evaporation is faster with an increase in light intensity water vapour / evaporation
pull 1 Water vapour diffuses faster / became faster
leads to a higher absorption rate 1 diffuses along a steeper concentration Reason: (any one set)
(it)  Areas A and B represent either the gradient through the e The temperature increased at 1 1
net amount of water lost or gained stomatal pore 1
during the specified period of time I e higher light intensity so the 1 14, (i) (1) massdecreasesby 24g 1
Area B larger than Area A means that i ()  ttle 1 rate of diffusion of water / (2) mass decreases by 0.6 g |
there is a net gain of water correct choice of axes 1 evaporation became (Deduct | mark once if no unit
over the 24-hour period i correct labelling of axes with units 1 faster 1 is given)
The net gain of water is essential correct plotting and joining of all Or (ii)  any one set below: (1+1} 2
for various life processed e.g. points 1 e The stomatal pore increased in | e To study the effect of direct
formation of new cells, size at higher light intensity illumination on the lower or
photosynthesis, etc. ! set ! upper epidermis
(111} thicker inner cell wall and thinner e sothe rate of diffusion of e onthe rate of transpiration of the
outer wall / kidney-shaped | water vapour became faster leaf
(iv) sweat pores/ glands / blood Effective communication (c) OR
capillaries prevent overheating 1 (iv) Open the tap of the reservoir until e To compare the rate of
the bubble moved to the desired 1 transpiration of the leaf
9. (1)  Weigh the whole set-up at the position s when the lower epidermis is
beginning of the experiment | - d | Yo fhewey . illuminated by the spotlight with
Over a period of time, weigh the (i) The potato strip decreased in 13. (i)  *Transpiration 1 that when the upper epidermis is
set-up again to find the difference length 1 (i1)  Trace the outline of the leafon a illuminated
in weight 1 This indicates that the potato cells graph paper 1
The loss in weight divided by the were at a higher water potential then count the number of (1 cm?)
time elapsed equals to the rate of than the sugar solution 1 squares within the outline 1
water loss by the leafy shot 1 Water moved out of the potato (No mark if the method is not
(i)  To prevent water evaporating from cells o 1 workable)
the water surface 1 The potato cells shrank in size / cells (Deduct 0.5 mark if multiply the
became less turgid. 1 area by 2)
Past HKCEE Questions Water and Organisms P17/21 Past HKCEE Questions Water and Organisms P 18/21
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(i)  Any one set below (5)

e  The decrease in mass in
treatment [ is greater than that
in treatment I1,

e  thus indicating that the
transpiration rate in treatment
Tis higher

e Due to direct illumination by
the spotlight, the temperature
of the lower epidermis in
treatment I is higher than that
in treatment 11

e  This leads to faster
evaporation of water

e Water vapour diffuses out
more rapidly through the
stomata Thus the transpiration
rate is higher in treatment I.

OR

¢ Due to direct illumination by
the spotlight,

e  stomata of the lower
epidermis open more widely
in treatment I than  in
treatment 11

e The surface area for the
diffusion of water vapour is
greater

e  so that diffusion of water
vapour becomes faster

e Thus the transpiration rate is
higher in treatment 1.

(1v) any one set below: (1+1)

s Peel off the upper and lower
epidermis

e and observe under the
microscope whether stomata
are only present on lower
epidermis

OR

e  Immerse the leaf in hot water

e  and observe whether bubbles
are released from the lower
epidermis only

(i)  The water potential of the cell sap
of cell A is greater than that of the
sucrose solution

Water moves out of the cell by

osmosis

The vacuole shrinks in size

pulling the cytoplasm / cell

membrane away from the cell wall

Effective communication (C)

Past HKCEE Questions
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16.

(i)

(iif)

®

The water potential of the cell sap of
cell B may be the same / lower than
that of the surrounding solution
(accept other reasonable answers)

(1) Adjust the position of the slide
until cell A is at the centre of the
field of vision

(2) Adjust the diaphragm/condenser
to merease the 1llumination of
the slide
Turn the a adjustment knob until
the cell 1s in focus

(1) *xylem
Any one set (1 +1)

Structural feature

Adaptation

The xylem vessels in
X have no cell
content / no end
walls / large lumen

This allows a free
flow of water inside

17

Water and Organisms

The xylem vessels in

This can prevent the

X have thick cell collapse of the
wall xylem vessels
(i) RegionR
(i) (1) Stoma
(2) Itallows carbon dioxide to enter
the leaf

@ii)

for photosynthesis in cell B

(1) The moss leaf has no cuticle / no
waterproof covering
And it 1s one-cell thick
so the surface area to volume
ratio is large
This would lead to a high rate of
water loss from the plant / so the
moss would become dehydrated
easily in dry environment

(2) Any one set below (1,1,1)

¢ Atmospheric oxygen
dissolves into the water
film on the moss leaf

e  and then diffuses in

e through the entire surface
of the leaf

OR

e Atnight, moss cells carry
out respiration only and
thus lower the oxygen
concentration in the cells

e  Atmospheric oxygen
dissolves into the water
film on the moss leaf

e diffuses into the leaf

P 119121
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(iii)  Immerse the cut end of the small
1 (1) x=15 0.5 plant in a dye solution 1
y=12 0.5 After a few hours, cut a thin section
(2) x represents the amount of of the upper part of the stem 1
water absorbed by the plant 1 Identify the cell type stained by the
y represents the amount of dye under the microscope 1
water transpired/lost by the
plant i (iv) The woody stem is mainly
(3)  Value x 1s larger than value y 1 supported by mechanical strength /
This indicates that there is a rigidity / hardness |
net gain of water by the plant | of the thick-walled cells / xylem
The water gained is essential vessels 1
for various life processes 1
¢.g. formation of new cells,
photosynthesis, support,
cellular metabolism, etc
Effective communication (C) 1
(i)  Value x would decrease 1
because vaseline blocks the stomata
and the leaf surfaces 1
so the rate of transpiration would
drop 1 Paper 11
As transpiration enhances the
absorption of water 1 92-3 @
less water would be absorbed by 92-4 B
the plant 94-21 B
94-22 A
(i)  Stomatal density of lower 99-4 D
epidermis = 5 / [3.14 x (0.25)) 1 99.5 )
=25.48mm? 1 9921 D
(i1)  The upper epidermis has a lower 9929 B
stomatal density than the lower 00-14 C
epidermis / the upper epidermis has 00-17 D
no stomata while the lower 00-18 B
epidermis has stomata 1 00-19 C
This helps to reduce water loss / the
wll 00-30 A
rate of transpiration of the leaf 1 0031 A
because the temperature at the -
upper epidermis is higher when the ol '31 i)
plant is under direct sunlight 1 OS2 €
effective communication 1 01-52 c
(i) P: *chloroplast 1 01-53 A
Q: * cell wall 1 01-54 D
(iv) The closure of the stomata limits 02-43 D
the diffusion / intake of carbon 02-44 D
dioxide into the leaf 1 02-45 C
Thus the rate of photosynthesis of 03-19 B
the plant is reduced 1 03-20 A
04-04 D
(i)  Living cells are not required in the 04-13 &
transport of water up the stem 1 04-14 C
(i)  Water is transported up the stem 04-17 A
mainly by transpiration pull 1 04-18 C
which is resulted from a physical 04-46 A
process and thus can occur outside 05-9 C
living cells 1 3
The transport of water occurs in ggg g 07-02 C
dead xylem vessels 1 05-48 A 07-44 D =
which remains functional even in 06-28 C 07-46 D
the treated planis 1 07-01 A 07-47 B
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