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TranspiraLion, lmnspor! :md Sllpp,;n m ri211ts :' P. 1 

DSE M.C. Questions - Transpiration, transport and support in plants 
(sort by difficulty) 

Challenging 

Average 

20 !2 Q.3 (68%) 
Which of the following is the major cause that accounts for the ascent or water in trees? 

A the loss of•.vater from leaves 
B. the absorption of water in roots
C. the thickness of tree trunks
D. the diameter of xylem vessels

Directions: Questions 10 to 11 refer to the follO\ving sel-up, which is used to 
investigate the effect of different environmental conditions on the rate 
of water loss from a leaf)· shoot: 

£"' ) •�:;;:,,_ :::v
Lealy sh,x,t �-

Water 

](l,c,11 

. ·'iir bubble 
I J 

2012 Q.10 (69%) 
It is important to cut the leafy shoot under water at the beginning of the experiment 
because this 

A allows the leafy shoot to adjust to the new environment. 
B. prevents the drying up of the cut end of the leafy shoot.
C. avoids the fom1ing of air bubbles in the xylem of the leafy shoot.
D. makes sure that there is no water loss from the leafy shoot before the

experiment.

TranspiratiO!L lransp0T1 :mJ support in plant;/ P.2 

Average 

2012 Q.11 (64%) 
The results ofthe experiment conducted under different environmental conditions are 
shO\-vn in the bar chan below: 

:�·"(" 
1nlic!h 
1:.111 Oil 

l!l"C 
1n li5ht 
fan on 

25°C 
m lir,ht 
fo:i on-

IIJ'C. 
;n li!chl 
lim,,n 

25"( 
i,� dark 
fan off 

Which ofthe following changes in conditions results in the greatest decrease in 
·water loss from the leafy· shoot?

A. S\Vitching offthe light
8. s,vitching offthc fan
C. 
D 

increasing the temperature from 10°C 
decreasing the environment from 25°C 

to 25 °C 
to J0"C 

2012 Q.12 (48%) 
Leaves were taken from four different plants and the number of stomata was counted. 
The results are shown in the following table: 

I Plant 1'1-Jean nu.mberofstomatu per cm1 

ljnner .surface ol the leaf ' Lower surface oftlte leaf 
i p 4 000 28 000 

n 0 800 
R S 500 15 000 
s S 000 26 000 

Which plant will ,vilt first when it is grown in a very dry region? 
A. P B. Q C. R D. S

53 
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Average 

2014 Q.21 (65%) 
Directions: Questions 20 and 21 refer to the graph belovv, which shows how the 

transpiration rates through the upper and lower epidermis of a leaf vary 
with light intensity: 

./ 
/ 

Lower epidermis 

Upper epidermis ------

Light intensity 

Which of the following methods can be used to measure the rate of transpiration 
through the upper epidennis of the leaf? 

A. Peel the upper epidennis of the leaf and count the number of stomata
under a microscope. and then repeat with the lower epidennis.

B. Put the leaf into wann water and then count the number oCbubb!cs that
appear on each side of the leaf in a fixed period of time.

C. Shine light on the upper epidennis ol'the lt:arand measure the rate: of
water absorbed using a bubble potometer. and then repeat with the lower
epidennis.

D. Smear the upper epidennis of the leaf with Vaseline and measure the
rate of water loss using a weight protorner, and then repeat with the lower
epidennis.

2014 Q.22 (73%) 
The transpiration rate of a tree is much higher than that of a herbaceous plant because 
the tree 

A. is much taller than the herbaceous plant.
B. has many more roots than the herbaceous plant.
C. has many more leaves than the herbaceous plant.
D. has much more xylem than the herbaceous plant.

Average 

2016Q.11 (73%) 
The graph below shows the changes of the transpiration rate of a plant under different 

environmental conditions: 

Magnitude of environmental condition 

Which of the following correctly matches the environmental conditions represented 
by X, Y and Z? 

X 
A light intensity 
8. wind speed
C. relntive humidity
D. light intensity

2016 Q.12 (69%) 

y 
wind speed 
light intensity 
light intensity 
relative humidity 

z 
relative humidity 
relative humidity 
wind speed 
wind speed 

A student wants to estimate the stomata! density of the upper and lower epidennis ofa 
leaf using a microscope. Which of the following combinations correctly shows the 
magnification that should be used and the reason? 

Magnification Reason 
A. low magnification show a larger field of view 
B. low magnification give a brighter image 
C. high magnification show more cellular details 
D. high magnification give a clearer image 
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Average 

Directions: Questions 21 to 23 refer to the diagram below, \.Vhich shows the cross 
section ofa young dicotyledonous root 

2016Q.21 (71%) 
Which of the following parts provides rigidity to support the plant? 

A.I B.2 �3 D.4

2016 Q.23 (73%) 
Which of the following parts is most likely to have more mitochondria? 

A. I 8. 2 C. 3 D. 4

2017 Q.13 (57%) 
Water absorbed by trees is mostly used 

A. to replenish water loss.
8. 
C. 
D. 

for storage in vacuoles.
as a raw material in photosynthesis.
as a medium for reactions to take place.

Average 

Directions: 
Questious 14 to 16 refer to the set-up below, 
which is used to investigate the effect of 
environmental factors on the transpiration 
rate ofa leafy shoot. The leafy shoot was put 
into a beaker ofred-coloured solution. After 
five hours, cross-sections ofrhe shoot were 
cut starting from the top until red colour 
appeared in the cut sc:ction. The length of the 
remaining shoot was then mca<;ured. 

2017 Q.14 (53%) 

solution----

Which of the following step(s) is/are necessary when preparing the set-up? 
(I) Smear Vnseline 01110 the lower surface of the leaves.
(2) Add a !ayer of oil on the surface of the red-coloured solution

(3) āut the lower end ofthe leafy shoot under the red-coloured solution.
ÿ. (l) only Ā. (3) only C. ( l) and (2) only D. (2) and (3) only

2017 Q.16(61%) 
A section of the remaining shoot was observed under a microscope. Which of the 
following diagrams correctly shows the appearance of the shoot section? 

Smintd red 

3 
8• • 

B. 

D. 

M V 
0 

leafy shoot 

beakOT 
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Transpiration._ trnnspor1 ,md support in plants/ P. 7 

Average 

2017Q.17(51%) 
Which of the following cell types contribute(s) to the support of a leaf in a woody 
flowering plant? 

( 1) guard cells
(2) xylem vessels
(3) mesophyll cells

A. (2) only B. (!) and (3) only 

2018 Q.24 (51%) 

C. (2) and (3) only D. (!), (2) and(3)

The following photograph shows a tree with roots covered by concrete: 

Four students have expressed their views about this: 

Whose view is correct? 

A. John's view
B. Mary's view 
C. Tom's view
D. Susan's view

Transpiration, transport and snpport in plants/ P.8 

Average 

2019 Q.32 (50%) 
The photograph below shows a fresh cut around the trunk near the bottom ofa tree: 

-" .tn,,h cut arrnmd 
the.m: tru:nk 

The tree eventually died. Which of the following is the most likely reason for the 
death of the tree? 
A. Water could not be transported to the leaves for transpiration.
B. Water could not be transported to the !eaves for photosynthesis.
C. Minerals could not be transported upward for protein synthesis.
D. Photosynthetic products could not be transported to the roots for respiration.
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2014 Q.20 (78%) 
Directions: Questions 20 and 21 refer to the graph below, which shov.1s how the 

transpiration rates through the upper and lower epidem1is of a leaf vary 
with light intensity: 

/ 
/ 

/ 
/ 

Lower epidermis 

Up per epidermis ------

Light intensity 

Which of the following accounts for the difference in the transpiration rates through the 
upper and lower epidermis shovm above? 

A. The mesophyll layer near the lower epidcnnis has more air spaces.
B. The upper epidermis is more exposed to light.
C. The air temperature below the leaf is lower.
D. The upper epidennis has fewer stomata.

Directions: Questions 17 and 18 refer to the setMup below, which is used to measure 
the rate of transpiration of a leafy shoot: 

et-------- oil layer 

,...,Jt------- pipette 
waterMfilled tube--------'�I 

2015 Q.17 (75%) 
The assumption behind the use of this set-up for measuring the rate of transpiration is 
that 

A. the connections in the set-up are sealed off. 
B. the n1te or water uptake is equal to that of water loss.
C. the ::;tornata ofthe leaves remain open throughout the experiment.
D the cuLting oJ'the shoot does not introduce air bubbles into the xylem vessels. 

2015 Q.18 (78%) 
Which ofthc following variables has the greatest influence on the rate oftranspiration 
of the Je,1J)' shoo!? 

A. the area of the leaves
B. the thickness orthe leaves
C. the length of the leafy shoot
D. the number of xylem vessels
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2016 Q.22 (85%) 
Directions: Questions 21 to 23 refer to the diagram Āe\o,.v. which shows the cross 

section ofa young dicotyledonous root 

Which of the following parts is responsible for the transport of food? 
kl B.2 C3 D.4

Directions: 
Questions 14 to 16 refer to the set-up below, 
which is used to investigate the effect of 
environmental fÿctors on the transpiration 
rate of a leafy shoot The leafy shoot was 

-�leafy shoo, 

put into a beaker ofred-coloured solution. 
After five hours, cross-sections of the shoot 
were cut starting from the top until red 
colour appeared in the cut section. The 

14� 
solution -----t�ee�rm1t-----bcnker 

length of the remaining shoot was then measured. 

2017 Q.15 (76%) 
The length of the remaining shoot will be the longest if the experiment is conducted in 

A. hot and bright conditions.
B. hot and humid conditions.
C. cold and bright conditions.
D. cold and humid conditions.

Easy 

Directions: Questions 30 and 31 refer to the set-up below. The set-up consists of 
two boll jars placed on above the ether with the leaf of a potted plant in 
between. Chemical X was placed into the jars to absorb water vapour. 
The whole set-up was made air-light. The masses of chemical X in the 
tvvo jars were measured at the beginning and after five hours. 

hdljar 

b-dlj.ir 

2018 Q.30 (76%) 
The change in mass of chemical X was mainly caused by 

A. water uptake by the plant.
B. water Loss in transpiration.
C. water produced in respiration.
D. water consumed by photosynthe.sis.

2018 Q.31 (81%) 

che01JC:1! X 
initial mas;;; :L,!Q .g 
Gnal :n�s.: 2.49 ;;: 

chemic;i,l X 
initial ma:;s: 2AJ. g 
G.nnl mass: 2 .56 g 
oil 

Which of the following conclusions can be drawn from the results? 

A. Water absorption by the root is mainly driven by the iower epidermis of the leaf
B. There are more stomata at the Lower epidermis than the upper epidermis of the leaf
C. The respiration rate is higher than the photosynthetic rate during the experiment
D. The photosynthetic rate of the upper layer of the leaf is higher than that of the

Jo,.vcr layer.
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2020 Q.23 
Directions: Questions 22 to 2./1 refer to the photomicrographs helow. which show tile ::t\;rn �-:clion of a plant 

observed under a microscope. Diagram Y shows a higher mogni [kation Q[ the v:1�cu]�r llL!ndle (Vb) 
in Diagram X: 

Key: Vb "" vascular bundle 

23. Which oflhe following dcScriptions of the function of tissue Z shown in Diagram Y is com.:ct'/ 

A. It transports proteins upwru-ds. 
B. It transports minerals upwards. 
C. It transports water downwards. 
D. It transports sugar.; downwards. 

Ansv,rers 

Challenging 

Average 
2012 2014 
3 [A] 21 [DJ
10 [C] 22 [CJ 
II [AJ 
12 [DJ 

Easy 
2014 2015 
20 [DJ 17 [BJ 

18 I A J

2016 2017 2018 2019 
11 [DJ 13 [AJ 24 [BJ 32 [D J 
12 [AJ 14 [BJ 
21 [DJ 16 [DJ 
r _, [AJ 17 [CJ 

2016 2017 2018 2020 
22 [CJ 15 [AJ 30 [BJ 23[BJ 

31 [BJ 
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Answers 

Challenging 
2012 2013 
24 [CJ 18 [DJ 

Average 
2012 
28 
29 

Easy 
2012 
25 
26 
27 

2020 
2l[AJ 
25[AJ 

[BJ 
[BJ 

[CJ 
[BJ 
[CJ 

2013 
36 [DJ 

2013 
14 [A J 
35 [DJ 

2016 
19 [CJ 
32 [BJ 

2014 
4 [ DJ 
28 [CJ 

2014 
29 [CJ 

Cell division and R<:::prnduction / P.12 

2015 2016 2017 2018 
19 [DJ 18 [ DJ 21 [BJ 15 [DJ 
20 [DJ 20 [DJ 22 [CJ l 6 [DJ
3 l [ DJ 31 [DJ 23 [DJ 17 [CJ 

2015 2017 2019 
24 [DJ 29 [BJ 12 [DJ 

20 [BJ 

Gro\\"lh and development/ P. l 

DSE M.C. Questions - Growth and development 
(sort by difficulty) 

Challenging 

2018 Q.29 (28%) 
Which of the following substances contribute(s) most to the increase in biomass of plant? 

A. Water
8. Oxygen
C. Minerals
D. Carbon dioxide

2019 Q.30 {18%) 
Which of the following parameters is best used for recording the growth or a potted 
genninating seedling over a period oftime? 

A. The dry mass of the seedling
8. The fresh mass of the seedling
C. TI1e total surface area of the seedling's leaves
D. TI1e time taken for the seedling's first leaf to appear
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Average 
Directions: Question 13 and 14 refer to an investigation described bekrn. Pots were 

planted with seeds at densities of I 00, 500 and 2500 m·2 respectively.
The soil, water and lighting conditions \:Vere similar for each pot. The 
dry masses of mature plants are shown in the following graphs: 

IIJO s�cd� m 

I 000 

2012 Q.13 (54%) 

2 000 l 000 2 ll(JO 

Dry mas� ofthe rl�nt (mg) 

The investigation was most likely performed to study 
A. the effect of symbiosis.
B. the effect of competition.
C. the success rate of seed germination.
D. the optimum density for seed germination.

2012Q.14(61%) 

0 1000 }Ol)() 

Which of the following best describes the effect on the plants ac; the density of seeds 
planted increases? 

A. biomass of individual plants is reduced
B. genetic variability of the plants is increased
C. dry masses of plants are nonna!ly distributed
D. leaves become smaller and stems get thinner

2015 Q.28 (59%) 
Which of the following parameters is best for measuring the gro\\1h or the bruad bean 
after gennination? 

A. the length ort11e shoot
B. the area ofthe leaves
C. the weight of the embryo
D. the volume of the cotyledon

so 

Average 

2019 Q.31 {45%) 
The graph belO\V shows the grO\vth rate of humans: 

' 

' • ' 1 

II Female 
D Male 

,- ,_.,_ -- - .,. -,- -·· ., .. ,-. - ' .,. .,. -,- -,- �� -,- ., . 

' ' ' • ' ; ' • ) ' • 1 • ' ' • � - .. - r ·r-,--r--.•-:• �-r-,--•r•,- •,• ••• ·, • 1- r -, ' ' ' ' 

·2 ·1 0 1 2 3 JI 

' ' ' 

. ' ' ' ' ' ' ' ' . 
6 7 B !I 10 11 12 13 14 15 16 17 18 19 20 

Age (year) 

Which of the follmving can be deduced from the graph? 

A. Th� brain grows rapidly from age Oto age 4.
B. There is no more changes in growth for males after age 20.
C. The duration of adolescence is the same in males and females.
D. Growth orthe reproductive organs begins at age 10 in females.
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2015 Q.29 (91%) 
The graph below shO\-VS th<! average root length o!'gtrminating seeds irrigated ,.vith 
different auxin concentrations? 

l.6
1.4

'? 1.2 

.;; 1.0
� 0.8 " .,, 0.6 

0.4 
0.2 

0 

� 

0 10' 

/ 

10' 10' 
Auxin concentration (arbitrary unit) 

Which of the following can be deduced from the above graph? 

A. Auxins promote the elongation of the root.

1010 1012

B. Auxins promote cell division that results in the elongation of the root 
C. Auxins promote water absorption that results in the elongation of the root.
D. Different concentrations of auxins result in differences in the extent of root

elongation.

2017 Q.24 (87%) 
The graph below shovvs the grovAh curves of the head, reprodl\ctive system and the 
whole body in humans· 

100 - ·  - . -- . .- · .,,"' I � � ' C 80. l � ' I , 
-0 ' '" I , IC 

,.,.,
., 

§ 60 I I� 11,,,,.,,.,,., 
I --- I N 

✓.,,
--

------·;; 40 / I i , I , / 20 ·/� II Ill / I ------, __
0 2 4 6 8 10 12 14 16 18 20 

Age (years) 

Which of the following combinations correctly identifies curves I, II and IIl? 
I II Ill 

A. whole body reproductive system head 
B. head reproductive system whole body 
C. head whole body reproductive system 
D. reproductive system whole body head 

2020 Q.26 

26. On which ofthc following paruoftht: rooL can root hairs be found? 

/\. 
B. 
C. 
D. 

root cnp 
region of elongation 
rugiol\ ofcdl tlivision 
region of tliffercntialion 
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Directions: Questions 27 w1d 28 refer to the diagram below, which show� an invcstigati<in into !ht: e/Tect of 
uux.ins on the growth ofplo.nt shoal�: 

plainagflf
� block 

� 
agar blocks with auxins 

= � 
decapitated--;: .! i '.; ·: 

cokioptile ,: -:, , '-: .! 
.. ::, Jc"->=-··;;1 !c- . ;.:Jr'--;2 ,, ..p ,#6 #y ,f:31' 

j, !] /f '/', ri.' 

\\, (� f. Jf h 
P Q R S T 

a few davs later) 

p Q R 

2 7, Wl1ieh of the following serve(s) as the control set-up(s) in this investigation? 

2020 Q.28 

A. Pon]y 
B. R only 
C. P and Q only 
D. Q o.nd R only 

S T 

28. V/hich of the following conclusions can be drawn based on the results of the investigation? 

A The tip of the colcoptilc produces auxins. 
8. Auxins stimulate the growth of coleoptiles. 
C. The coleopti.!e shows positive phototropis.m. 
D. Coleoptiles stop growing when tbe tip is removed. 

Answers 

Challenging 
2018 20]9
29 f DI 3() [CJ 

Average 
2012 20)5 2019 
13 [DI 28 [ A J 31 [CJ 
14 I A J 

Easy 
2015 2017 2020 
29 [DJ 24 [ c J 26[0] 

27[C] 
28[8] 
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Challenging 

2014 Q.15 (35%) 

DSE M.C. Questions - Biodiversity 
(sort by difficulty) 

Which of the organisms below belong to the domain Eukarya? 
(I) Yeast
(2) Amoeba
(3) Mouse
A.(l)and(2)only B.(l)and(3)only C.(2)and(3)only D.(l),(2)and(3)

20!4Q.l8(3!%) 
Directions:Questions 17 and 18 refer to the following photographs oft-.vo different fish: 

Fish X Fish Y 

Which of the following allow further study of the phylogenetic relationship between 
the two fish? 

( l) Compare the amino acid sequences of their fimctional proteins
(2) Compare their internal body structure
(3) Compare their living habitats and behaviours

A. (!) and (2) only
B. (I) and (3) only
C. (2) and (3) only 
D. (!), (2) and (3) 

Average 

20ll Q.2! (54%) 
Which of the following combinations shows the correct information about Eubacteria 
and Protista? 

Eubacteria 
A. bigger in size
B. absence of cell wall
C. presence of true nucleus
D. absence of mitochondria

Protista 
smaller in size 
presence of cell wall 
absence of true nucleus 
presence of mitochondria 

Directions: Questions 14 and 15 refer to the information below. Five new species 
of eubacteria were discovered in Antarctic ice core samples. The 
nucleotide sequences of the gene that codes for an essential protein of 
these nevv species were compared. The table below shows the number 
or nucleotide differences between the species: 

2016 Q.14 (68%) 
Number of nucleotide dirTerences 

Species p Q R s T 
p . 4 12 II 22 
Q . 12 11 19 
R . 4 22 
s . 22 
T . 

Which of the following evolutionary trees best illustrates the phylogenetic 
relationship of the five species? 

A. B. 

C. D. 
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Average 

2016 Q.15 (51%) 
Which of the following cell components can be found in these species? 

A. nucleus
B. cell wall 
C. chloroplast
D. mitochondrion

2018 Q.9 (41%) 
Which of the following statements provides the best reason for clac;sifying unicellular 
organisms into domain Bacteria and Archaea? 

A. Archaea are more ancient than bacteria
B. Archaea are smaller than bacteria
C. The DNA sequences ofarchaea are distinct from those of bacteria
D. The compositions of the cell wall and cell membrane of archaca arc different

from those of bacteria

2018 Q.32 (64%) 
Organisms P and Q are found in the same local habitat. Their population sizes have 
continued to grow in the last few years. Which of the following statern�nts best 
describes organisms P and Q? 

A. They are heterotrophs.
B. They are top predators_
C. They have different niches.
D. They have different predators,

Easy 

20!4Q.17(8!%) 
Directions:Questions 17 and 18 refer to the follo,.,ving photographs of two different fish: 

FishX Fish Y 

Using the dichotomous key below to identify the fish: 
la Both eyes on the top of the head .. 
lb One eye on each side of the head .. 

2a Has long whip-like tail.. 
2b Has short blunt tail 

3a 
3b 

Has spots on its surface .. 
Docs not have spots on its body surface .. 

2 
3 

Aetobatus narinari 
Bothus mancus 

4 

5 

4a Has chin whiskers.. Pseudupeneus macu/atus 
4h Does not have chin whiskers .......................... Sphoerosides spengleri 

.5a Has stripe� on it� boJy surface 
.5b Does not haYe stripes on its body surface .. 

Holocentnrs rufus 
Parapriar..:anthus guentheri 

FishX Fish Y 
A. Buthus mancus Pseudupeneus macu/atus 
B. Bot/ms mancus Holocentrt/S rufus 
C. Aetobatus narinari Parapriacanthus guentheri 
D. Aetobah/S narinari Sphoerosides speng/eri 
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2018 Q.14 (91%) 
Caterpillar fungus is kind of Chinese herbal medicine. When the spores of this fungus 
land on the larvae of moths, the spores will germinate inside the body o fthe larvae and 
grow out of their heads. as shown in the photograph below: 

Which of the following best describes the role of this fungus? 

A. Parasite
B. Predator
C. Producer
D. Consumer

114 

rc:nai:1,; ,i:· 
;.1:-v;i.l t'ody 

Answers 

Challenging 
2014 
15 [DJ 
I 8 [A] 

Average 
2013 2016 2018 
21 [Dl 14 [BJ 9 [CJ

15 [BI 32 [CJ

Easy 
2014 2018 
17 I Bl 14 [ AJ 
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DSE M.C. Questions - Ecosystems 
(sort by difficulty) 

Challenging 

2018 Q.5 (37%) 
The diagrams below show the pyramids of numbers and biomass of a food chain: 

Pyramili ofnumhers 

Which of the following is most likely to be the producer in this food drnin? 

A. Rice
B. Trees
C. Grass 
D. Phytoplankton

Average 

2014 Q.30 (69%) 
Some environmental protection groups claim that the vegetarian diet is good for our 
environment. This is probably because 

A. vegetables grow faster than animals.
B. it protects endangered species as less animals are killed for food.
C. growing vegetables can produce oxygen but rearing animals only 

consumes oxygen.
D. it reduces the emission of carbon dioxide associated ,vi th rearing animals

for food.

Average 

20l4Q.31 {51%) 
The graph below shows the changes in the populations of two organisms that exhibit a 
predator-prey relationship in a habitat: 

160 
140 

-1l 120 
100 

.s 80 
t 60 

40 
20 
0 
1845 1855 

_p 
--Q 

1865 1875 1885 1895 1905 
Year 

1915 1935 

Which of the following statements about the identity of the organism is correct? 
A. Pis the predator because its number fluctuates more than that ofQ. 
B. Pis tJk! predator because its lowest number is lower than that ofQ.
C. Q is the predator because its number fluctuates less than that of P. 
D. Q is the predator because its highest number is lower than that of P.

2014 Q.33 (45%) 
Which of the following processes releases nitrogen-containing compounds fi-om 
organisms back into the environment? 

A. Nitrification
8. Decomposition
C. Dc:nitrification
D. Nitrogen fixation
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Answers 

Challenging 
2018 
5 [CJ 

Average 
2014 2015 2016 2017 
30 [DJ 31 [BJ 30 [AJ 12 
31 [DJ 34 [DJ 32 
33 [BJ 33 

34 
35 

Easy 
2012 2015 2013 2019 
16 [CJ 30 [CJ 6 [DJ 34 
17 [CJ 33 [BJ 

2019 
[BJ 29 [AJ 
[ DJ 33 [BJ 
[CJ 
[BJ 
[AJ 

2020 
[CJ 16[AJ 

32[BJ 
33[0] 
34[DI 

Challenging 

2019 Q.7 (31%) 

DSE M.C. Questions - Photosynthesis 
(sort by difficulty) 

Direction : Questions 6 and 7 refer to Diagram I and Diagram II below. Diagram I 
shows a set-up prepared by a student to study the conditions for 
photosynthesis. Diagram II shows the leaf surface ofa variegated leafX 
before the experiment. 

�la;s honte 

dest;1rched plam 
with v;1riegW kaws 

Dfagramll 

How many indepmdent variables were being studied in the experiment? 
A. l 8. 2 C. 3 D. 4

Average 
2012 Q.23 (68%) 
Which orthe following descriptions about the role oflight in photosynthesis are correct? 

(I) Activation of chlorophyll provid(:)S high energy electrons.
(2) Photolysis of water releases oxygen for use in carbon fixation.
(3) Photolysis of water releases hydrogen for the formation of NAO PH.

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

2013 Q.8 (42%) 

C. (2) and(3)only D. (I), (2)and(3)

Which of the follov-:ing processes in photosynthesis require energy input from ATP? 
( 1) fixation of carbon dioxide and the formation of 3-C compound 
(2) reduction of 3-C compound leading to the formation of glucose 
(3) regeneration of carbon dioxide acceptor

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

129 
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PhoLOS) nthe;;is / P.2 

Average 
Directions: 
Questions 6 to 8 refer to the 
diagram below, which shows 
a set-up used to determine the 
rate of photosynthesis of a 
green plant. During the study, 
the position of the plunger 
remained unchanged. 

2014 Q.6 (70%) 
Based on the results, what was the rate of photosynthesis of this plant? 

A. 0.6 ml oxygen released per hour
8. 0.3 mL oxygen released per hour
C. 0.6 ml carbon dioxide absorbed per hour
D. 0.3 mL carbon dioxide absorbed per hour

2014 Q.7 (74%) 
The rate obtained was lower than the actual rate of photosynthesis of the plant. Which 
of the following is the most probable reason for this? 

A. The plant also carried out respiration during the study.
B. The plant also carried out transpiration during the study.
C. The air temperature might have increased during the study. 
D. The atmospheric pressure might have decreased during the study. 

2014 Q.8 (47%) 
Which of the following set-ups can be used as a control for the above study to find out 
the actual rate of photosynthesis? 

'J@Pi'"" 
pr,,otbo� 

0-.j'. (" 

ci..;wx • : ,,1 
D. 

PhoLosymhc-sis / P.3 

Average 

2015 Q.4 (57%) 
Directions: Questions 4 and 5 refer to the schematic diagram below, which shows 

the structures of a chloroplast: 

p 

Q 

Regeneration of the carbon dioxide acceptor takes place at 
A.P. B.Q C.R. D.S.

Set.u A Scl•11p B 20l5Q.12(60%) 
Directions: 

cbemleal thai--l--��--1--- funnel -----<
Questions 11 and 12 refer to the 
following experiment. A student 
put two similar plants in darkness 
for 24 hours and then placed them 
in the following set-ups to conduct 
an investigation on photosynthesis: 

.ibsorbs �rbon 
dio:dde 

box that 
h!ocks light 

chemic.1! lhat 
absorbs carbon 
dioxide 

lfl:--t-sroppcr ----:',1f;!_ 

After the iodine test, the leaf taken fiom the set-up A was brown while the leaf taken 
from set-up B was blue�black. Which of the following conclusions can be drawn from 
the results? 

A. Light is necessary for photosynthesis.
B. Carbon dioxide is necessary for photosynthesis.
C. Both light and carbon dioxide are necessary for photosynthesis.
D. Photosynthesis occurs in the plant in set-up 8 but not in setwup A.
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2016 Q.10 (67%) 
Directions: Questions 9 and 10 refer to the diagram below, which shows the rate 

of photosynthesis ofa plant under dilforent conditions: 

2:'.FC, 0,04% carbon ·dfoxide 

(S·'C. 0.04%.:aihonilioxidc R 

Light lmen,;i1y 

Which of the following descriptions best accounts for the higher rate of 
photosynthesis of Pas compared to Q? 

A All conditions are optimum in P. 
B. There is a faster diffusion of carbon dioxide into the leaves. 
C. More carbon dioxide can be used as raw matcri::il for photosynthesis. 
D. Carbon dioxide concentration in Pis much higher than that in the

atmosphere. 

2017 Q.6 (73%) 
Which of the: following reactions in photosynthesis tnki.:s place nn the lhylakoid 
membrane? 

A regeneration of carbon dioxide acceptor 
B. reduction of3-C compound 

C. photolysis of water 
D. carbon dioxide fixation

Average 

2019 Q.2 l44%) 
Directions: Questions 1 and 2 refer to the electron micrograph below, which shows 

a chloroplast of a plant ce!!: 

Carbon dioxide with radioactively labelled oxygen was 
provided to the plant cell for photosynthesis. 
Radioactivity can be detected in 

A. Oxygen produced at Q. 
B. O:-...')'gen produced at R.
C. Glucose produced at Q.
D. Glucose produced at R.

2019 Q.4 (49%) 
The graph belov,r shows the changes in the relative concentrations of a 3-C compound 
and a 5-C compound (carbon dioxide acceptor) in the Calvin cycle in green plant cells 
which have been kept in bright light and then in darkness. 

Light 

5-C compound 1 
-----------------) 

i\ ,, 
JOO 200 300 400 500 600 700 

Time(�) 

Which ofthc following is not a reason ·why the concentration of the 5-C compound 
decreased in 1he dark? 

A. The 5-C compound ,vas converted to the 3-C compound.
B. The 5-C compound combined ,vith carbon dioxide to fonn glucose directly.
C. Regeneration of 5-C compound stopped because there was no ATP from 

photochemical reactions. 
D. Regeneration of 5-C compound stopped because there was no NADPH from 

photochemical reactions.
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2019 Q.5 (45%) 
The photographs on the right beJo,..v show leaves taken from different parts of the 

canopy 
of the same tree. (Note: The photographs are of the same magnification. 

LJ'a,·afrom d•e UJ{' of!he ,;anuP)· 

��� 

Which of the following is the most likely explanation for the differences between the 
leaves taken from the two parts of the canopy? 

A. 

B. 

C. 

D. 

The leaves from the top of the canopy are smaller because they do not receive 
sufficient water for grm.vth. 
The leaves from the top of the canopy are smaller because they can reduce water 
loss due to transpiration. 
The leaves from the bottom of the canopy are larger because they can store more 
food from photosynthesis. 
The leaves from the bottom of the canopy are larger because they can collect light 
escaped through the top of the canopy. 

Set-11 A Set-up B 2015 Q. l I (96%) 
Directions: 
Questions 11 and 12 refer to the 
follmving experiment. A student put 
two similar plnnts in darkness for 24 
hours and then placed them in the 
fo110\ving set-ups to conduct an 
investigation on photosynthesis: 

chemical !har, -+--�i---1- funnel:----­
absorbs carbon 
dioxide 

boxiliat 
block..s ligh.t 

chemical th.at 
absorbs carbon 
dioxide 

ffl'---1- Stopper ----,:Jll fl

At the end of the experiment leaves were taken from the plants in set-ups A and B for 
the iodine test. Arrange the following steps in the correct order: 

(I) Put the leaf in boiling water for 5 minutes.
(2) Add iodine solution to the leaf
(3) Put the leaf in hot alcohol solution for 5 minutes.
( 4) Put the leaf in water at room temperature for a few seconds.

A. (!), (2), (3), (4)
C. (2), (3), (4), (I)

2016 Q.9 (79%) 

8. (]), (3), (4), (2)
D. (4), (3), (2), (I)

Directions: Questions 9 and 10 refer to the diagram below, which shows the rate 
of photosynthesis of a plant under different conditions: 

ZS'C, 0.04% carbon dio:,;ide -Q 

�-"--------------�➔ Ligh1 in1cm,i1y 

The f'actor(s) that detennine(s) the difference in the values ofx andy in the diagram 
is/arc 
A. temperature. B. light intensity.
C. carbon dioxide concentration. D. light intensity and temperature.

13.\ 
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2019Q.1 (83%) 
Directions: Questions 1 and 2 refer to the electron micrograph bdO\'\'. which shows 
a chloroplast of a plant cell; 

During photosynthesis, light is captured at 
A.P. B.Q. 

2019 Q.6 (77%) 

C.R. D.S.

Direction : Questions 6 and 7 refer to Diagram I and Diagram ll below. Diagram I 
shows a set-up prepared by a student to study the conditions for 
photosynthesis. Diagram II shows the leaf surface of a variegated leaf X 
before th.: experiment. 

de,wc4.Jpl""t 
wi,hv,.ics•t<O lo.,1,:0 

!Jlogr,mfl 

After leaving the set-up under sunlight for several hours. iodine test was carried out 
on kafX. Which of the following diagrams correctly shows the n!sutls? 

Key· Obrown 
Ill bluef>lack 

A. 

"'"" covered - - - -

Oylhzcor< {__ --'

Answers 

Challenging 
2019 
7 [CJ 

Average 
2012 2013 ,, _J [BI 8 

Easy 

[C] 

2015 2016 
11 [ s J 9 [ A J 

2014 2015 2016 2017 2019 
6 [A] 4 [DJ 10 [CJ 6 [CJ 2 [D] 
7 [AJ 12 [DJ 4 [BJ 
8 [BJ 5 [DJ 

2019 
1 [BJ 
6 [AJ 

13i 
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DSE M.C. Questions. Respiration 
(sort by difficulty) 

Challenging 

Average 

2013 Q.10 (67%) 
Which of the following combination best describes the process involved in 
respiration? 

Oxygen is required 
A. Conversion ofpyruvate to acetyl CoA 
8. Conversion ofpyruvate to acetyl CoA 
C. Oxidative phosphorylation
D. Oxidative phosphorylation

2014 Q.14 (45%) 
Which of the following processes produce ATP? 

(I) Glycolysis
(2) Krebs cycle
(3) Conversion ofpyrnvate to lactic acid

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

2015 Q.6 (53%) 

Carbon dioxide is released 
Glycolysis 
Krebs Cycle 
Glycolysis 
Krebs Cycle 

Which of the following combinations correctly compares the aerobic respiration and 
anaerobic respiration of muscle cells? 

Aerobic respiration 
A. occurs only when oxygen is present
8. produces more NADH
C. glycolysis takes place
D. takes place only inside the mitochondria

Anaerobic respiration 
occurs only when oxygen is absent 
produces less NADH 
no glycolysis 
takes place only in the cytoplasm 

Average 

2016 Q.26 (65%) 
Which of the fo\10\ving processes in aerobic respiration release NADH? 

( 1) glycolysis
(2) Krebs cycle
(3) oxidative phosphorylation

A. (1) and (2) only 8. ( 1) and (3) only C. (2) and (3) only D.(1),(2)and(J)

2017Q.7(58%) 
Which of the following combinations correctly matches the reaction in aerobic 
respiration with the location where it takes place? 

Reaction in aerobic respiration 
A. regeneration ofNAD
8. production of carbon dioxide
C. conversion ofpyruvate to acetyl•coA
D. conversion oftriose phosphate to pyruvate

2018 Q.11 (69%) 

Location 
cytoplasm 
cytoplasm 
rnitochondrion 
mitochondrion 

Which of the following processes takes place at the inner membrane of mitochondria? 

A. Glycolysis
B. Conversion ofpymvate to acetyl CoA
C. Krebs cycle
D. Oxidative phosphorylation

2018 Q.26 (50%) 
AA.er vigorous exercise, the blood lactic acid concentration of an athlete increases. 
Which or the fo1lov,·ing ,.vord equation correctly shows the process that leads to the 
fonnation ol'lactic acid? 

A. Glucose__,,. lactic acid
B. Glucose _,_ lactic acid+ water
C. Glucose _,. lactic acid+ carbon dioxide
D. Glucose+ oxygen __,,. lactic acid+ carbon dioxide
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2019 Q.3 (61%) 
Which of the following process(es) in the respirntory pathways rckuse(s) carbon 
dioxide') 

( l) Oxidative phosphorylation
(2) Reactions in the Krebs cycle
(3) Conversion of glucose to pyruvate

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

2020 Q.4 

4, Which of the following descriptions of anaerobic respiration in muscles is correct? 

2020 Q.5 

A It involves glycolysis, 
B. It produces lactic acid and carbon dJoxide.
C, It takes place in the matrix of mitochondria, 
D, lt takes place on the inner membrane of mitochondria 

.5. Which of the following combinatioru correctly matches rhc stages of cellular respiratio□ and the 
metabolites produced? 

Stqge 
A. Giycoly:,is 
8. Glycolysis
C. Krebs Cycle 
D. Krebs Cycle

lr/etu/Julite prmlur::,:d 
acetyl-CoA 
ATP 
NAO 
pyruvutc 

Answers 

Challenging 

Average 
2013 
10 

Easy 

2020 
4 [A] 
5 [BJ 

ID] 
2()14 
14 

2015 
I A J 6 [BJ 

20]6 20!7 2018 2019 
26 [ A J 7 [CJ 11 [ D] 3 [BJ 

26 [Al 
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