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< HKCE 1989 Paper II - 20 >

A heater supplies energy to a liquid of mass 0.5 kg and specific heat capacity 4000 J kg™ °C™! contained in a vessel of
negligible heat capacity. Assume that the heat exchange with the surroundings can be neglected. If the temperature of the
liquid rises from 10°C to 70°C in 100 s, the power of the heater is

A 200W
B. 1200W
C. 1400W
D. 12000 W

<HKCE 1992 Paper II - 20 >

Thermometer

Heater

—— Water

In the diagram shown, the water is initially at room temperature. The electric heater is switched on for 300 s and then
switched off. Which of the following graphs correctly describes the variation of the reading of the thermometer ?

A.
Temperature / °C Temperature / °C
0 200 400 600 Time /s 0 200 400 600 Time /s
C.
D Temperature / °C
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<HKCE 1993 Paper II - 18 >

An energy of 16500 J is supplied to a metal block of mass 0.5 kg and ifs rise in temperature is 64°C. The specific heat
capacity of the metal is

A, 16500x05 Tkgt °C B, 16500x 64 Tkgtect
0

64+273 :
c. 16500 yyieca D, 16500 Tkgt oc!
64x 05 (64+273)x 0.5

<HKCE 1993 Paper II - 16 >

Water is used as a coolant in motor car engines because
water has a low specific heat capacity.

water has a high specific heat capacity.

water has a low specific latent heat of vaporization,
water has a high specific latent heat of vaporization.

vawp

The following list of formulae may be found useful :

Energy transfer during heating or cooling

E=mcAT

Part A : HKCE examination questions

1.

< HKCE 1980 Paper I[-15>

When a mercury thermometer is immersed in melting ice and then in steam, the lengths of the mercury thread in the stem are
respectively 2 cm and 22 cm. When the thermometer is put in a water bath, the length of the thread is 11 cm. What is the
temperature of the water bath ?

A, 40°C
B. 45°C
C. 50°C
D. 55°C

< HKCE 1984 Paper I1- 13 >

An equal quantity of heat is supplied to each of the following substances and the corresponding rises in temperature are
recorded. Which of the following substances has the smallest specific heat capacity ?

Substance Mass (kg) Rise in temperature (°C)
A P 2.5 5
B (¢} 3.0 4
C R 4.5 3
D § 5.0 3

< HKCE 1986 Paper II - 16 >

The heat capacity of an object depends on its
(1) material

(2) mass

(3) shape

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vnwy

< HKCE 1987 Paper IL- 25>

Which of the following pairs of objects have different specific heat capacities ?
A. 1kg of water and 2 kg of water

B. 1kg ofliquid naphthalene and 1 kg of solid naphthalene

C. 1kgofoil in a glass container and 1 kg of oil in a metal container

D. 1kgofwater at 15°C and 1 kg of water at 30°C

< HKCE 1988 Paper II - 12 >

The graph shows the relationship between temperature and time
when 1 kg of a liquid is heated by a 500 W immersion heater.

temperature / °C

Assuming no loss of heat, what is the specific heat capacity of 60

the liquid ?

A 0.01J kg °Cl 0
250 Jkg! oC™! : 20

> time/s

B
C. 420kg?oCt
D. 2500 Tkg!°C!
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15.

16.

17.

<HKCE 1998 Paper II - 21 >

Temperature / °C

0 » Time /s
20 40 60

The graph shows the variation of the temperature of liquid with tirae when the liquid is heated by a 400 W heater. The mass
of the liquid is 2 kg. Find the specific heat capacity of the liquid. Assume all the energy given out by the heater is absorbed

by the liquid.

A. 83Tkg'ec!
B. 480Tkgtle°c?
C. 1200Jkg?'eC?!
D. 2400Jkg"°C!

<HKCE 1998 Paper II - 19 >

Which of the following statements about internal energy, heat and temperature is/are true ?

gow»

(1) The internal energy of a body is a measure of the total kinetic energy and potential energy of the molecules in the
body.

(2) Two bodies of the same temperature always have the same amount of internal energy.

(3) Heat is a measure of the energy transferred from one body to another as a result of temperature difference between
the two bodies.

(1) only
(2) only
(1) & (3) only
(2) & (3) only

<HKCE 1999 Paper I - 16 >

Energy absorbed

i}
i £ N

Temperature

Equal masses of liquids X, ¥ and Z are separately heated. The graph shows the variation of the energies absorbed by the
liquids with their temperatures. Let cx, cy end ¢z be the specific heat capacities of X, Y and Z respectively. Which of the
following relations is correct ?

A.

B
C.
D

cx =c¢y >z
ex =cy < ez
cx <cy=cz

cx > cy = Cz

10.

11.

12.

13.

14,

< HKCE 1994 Paper 11-16>

An equal amount of energy is supplied to each of the following substance. Which one of them has the smallest rise in
temperature ?

Substance Mass / kg Specific heat capacity / J kgleC!
A, P 1 4200
B. Q 2 2300
C. R 3 2200
D. N 4 900
< HKCE 1995 Paper 11 - 18 >

Which of the following statements about heat is/are true ?

oowy

(1) Heat is used to describe the total energy stored in a body.

(2) Heat is used to describe the enetgy transferred from one body to another as a result of a temperature difference
between them.

(3) Abody’s internal energy is increased when it is heated.

(1) only

(2) only

(1) & (3) only

(2) & (3) only

< HKCE 1996 Paper 11 - 18 >

Which of the following phenomena concerning water can be explained by its high specific heat capacity ?

vowy

(1) Water is used as a coolant in car engines.

(2) Inland areas generally have hotter summers and colder winters than coastal areas of similar latitude and altitude.
(3) The body temperature of human beings changes slowly even when the surrounding temperature changes sharply.
(2) only

(1) & (2) only

(1) & (3) only

(1), 2 &3)

< HKCE. 1997 Paper 11 - 19 >

The apparatus is used to find the specific heat capacity of a
liquid. Which of the following can improve the accuracy of

To power supply
Thermometer

the experiment ?

vowy

(1) Take the final temperature of the liquid immediately Cup
after switching off the power supply.

(2) Cover the cup with a lid.

(3) Stir the liquid throughout the experiment.

(1) only

(1) & (2) only

(2) & (3) only

0,@2&E)

Immersion
heater

Liquid

< HKCE 1997 Paper I - 20 >

An heater with a power of 100 W is used to heat 0.3 kg of a liquid which has a specific heat capacity of 2000 J kgrlect,
If the initial temperature of the liquid is 23°C, find ifs temperature after 2 minutes. Assume all the energy given out by the
heater is absorbed by the liquid.

100% 120

03x 2000 x 23 x 2
S PACK °C 0.3% 2000 x 23X 2, o
(320002 ¢ 100 )
100x120x 03 03 %2000
o c
000 T2 100x120 T 2
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Questions 21 and 22 : The specific heat capacity of a metal is measured using the following method :

A metal block is first immersed in boiling water for some time. The block is then transferred to a cup of cold water. After a while,

Hot metal block

Cup

Boiling

Step 1: Step 2: l
Beaker /
u Metal b l

Thermometer

Heater Cold water

the temperature of the water is measured.

21.

22,

23.

24,

< HKCE 2002 Paper 11 - 20 >
The result of the experiment is as follows :
Mass of metal block = 0.8 kg
Mass of water in the cup = 0.3 kg
Initial temperature of water in the cup = 23°C
Final temperature of water in the cup = 38°C
Find the specific heat capacity of the metal (in J kg™ °C™?).
(Given : Specific heat capacity of water = 4200 J kg™ °C1)

A, 236
B. 381
C. 622
D. 953

< HKCE 2002 Paper II - 21 >

The result obtained in the last question is found to be higher than the true value of the specific heat capacity of the metal.
Which of the following is a probable reason 7 :

A.  Some hot water is still adhered to the metal block when the block is transferred to the cold water.
B. Some energy is lost to the surroundings when the metal block is transferred to the cold water,

C. Some energy is absorbed by the cup.
D

The temperature of the metal block is still higher than 38°C when the final temperature of the water in the cup is
measured.

< HKCE 2003 Paper IX - 19 >

If there is no heat flow between two bodes when they are in contact, then the two bodies must have the same
A. temperature.

B. intermnal energy.

C. specific heat capacity.

D. specific latent heat of vaporization.

< HKCE 2003 Paper II - 22 >

A student uses an electric kettle to heat 0.5 kg of water at 20°C. The water boils in 4 minutes. Estimate the output power of
the kettle. The specific heat capacity of water is 4200 T kg™! °C™L,

A 115W
B. 700W
C. 815W
D. 1400 W
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18,

19.

20.

< HKCE 2000 Paper 11 - 22 >

An object P has a higher temperature than another object Q. Which of the following statements is/are correct ?
(1) The internal energy of P must be higher than that of Q.
(2) The specific heat capacity of P must be higher than that of Q.
(3) There will be a heat flow from P to Q when they are in contact,

A. (3)only

B. (1) & (2)only
C. (2)&(3) only
D. (,(&Q)

<HKCE 2000 Paper II - 20 >

Equal amount of four different liquids are separately heated at the same rate. The initial temperatures of the liquids are
ail 20°C. The boiling points and specific heat capacities of the liquids are shown below. Which one of the following liquids
will boil first ?

Liquid Boiling point / °C Specific heat capacity / J kg °C!
A P 50 1000
B o 60 530
C R 80 850
D 8 360 140
<HKCE 2001 Paper 11~ 17 >
To power supply

and joulemeter Thermometer

Immersion heater

Polystyrene plate
A Polystyrens p

The apparatus shown is used to measure the specific heat capacity of a cylindrical copper block. The result of the experiment
is as follows :

Mass of copper block = mkg
Initial temperature = 21°C
Final temperature = 47°C
Initial joulemeter reading = R T
Final joulemeter reading = RyJ

Which of the following expressions gives the specific heat capacity of copper in J kg™ °C™! ?
A MR -R)
26
B. R -R,
26m
R,-R
26m
mR —R,)
26
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30. <HKCE 2010 Paper II-33>
The figure shows the temperature-time graph of two objects X and ¥ Temperature / °C
when they are heated at the same power. Which of the following
deductions are correct 7 ' X
(1) The heat capacity of X is smaller.
(2) If X and Y are made of the same material, the mass of X 4
is smaller.
(3) The specific heat capacity of X is smaller. >
A, (1) & (2) only Time / minute
B. (1) &(3)only
C. (2)&(3)only
D. (1),2)&(3)
31, <HKCE 2011 Paper II - 8>

Two liquids X and ¥ are heated by two different heaters. The energy supplied, the mass of the liquid and the temperature

rises are recorded as follows.

Liquid X Ligquid ¥
Energy supplied / T 24000 18000
Mass / kg 0.3 0.2
Temperature rise / °C 20 25

Which of the following statements are correct ?
(1) The heat capacity of X is larger than that of ¥.
(2) The specific heat capacity of X is larger than that of Y.

(3) The heat capacity of X determined remains the same if the experiment is repeated by doubling the mass of X.

A. (1) & (2) only
B. (1) & (3)only
C. (2) & (3) only
D. ),@&B

Part B : Supplemental exercise

32.

33.

What is the advantages of using mercury in a liquid-in-glass thermometer 7

(1) It expands evenly with rise in temperature.
(2) Itisliquid over a convenient range.

(3) Itis transparent.

(1) & (2) only

(1) & (3) only

(2) & (3) only

0, @ &G)

vow>

Which of the following can increase the heat capacity of a cup of water ?

(1) Increase the mass of the water

(2) Increase the temperature of the water
(3) Change the water to another cup

(1) only

(3) only

(1) & (2) only

(2) & (3) only

vowp

25.

26.

27.

28,

29.

< HKCE 2007 Paper 11 - 10 >
Four liquids P, 0, R and § with the same mass are heated Temperature / °C
at the same rate. The graph below shows the variation of
their temperatures with time.

Which liquid has the highest specific heat capacity ?
A P

» Time / minute

B. 0
c R
D. §

<HKCE 2008 Paper II - 35>
What physical properties does the temperature of an object represent ?
(1) A measure of the degree of hotness of the object.
(2) A measure of the internal energy of the object.
(3) A measure of the average kinetic energy of the molecules of the object.

A (1) &(2) only
B. (1) & (3)only
C. (2)&(3)only
D. (),@&B)

< HKCE 2008 Paper II - 10 >

A 100 W immersion heater is used to heat 0.5 kg of water, which is thermometer —_|
being stirred by a stirrer. After 3 minutes, the water temperature I

immersion

increases from 25°C to 30°C. What is the estimated energy loss in this heater
period ? Given : specific heat capacity of water = 4200 J kgt eCc! stirref

A, 75007

B. 1050071 Iwater
C. 180007 beaker

D. 285007

< HKCE 2009 Paper I1-9>

Which of the following descriptions about internal energy are correct ?
(1) Different masses of water at the same temperature have the same amount of internal energy.
(2) A copper block has greater internal energy when it is hot than when it is cold.
(3) Water at 0°C has greater internal energy than a block of ice of the same mass at 0°C.

A, (1) &(2)only
B. (1) &(3)only
C. (2) & (3)only
D. (,@&O

< HKCE 2009 Paper I1-33 >

A bottle of 0.5 kg water and a bottle of 0.75 kg water have been stored in a refrigerator for a few days. Which of the
following statements are correct ?

(1) The temperatures of the two bottles of water are equal.

(2) The average kinetic energy of the water molecules in the two bottles is equal.

(3) The total potential energy of the water molecules in the two bottles is equal,

(1) & (2) only

(1) & (3) only

(2) & (3) only

1@ &G

SReR NS
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41.

[ 100

> 0/°C

The variation of electrical resistance can be used to determine temperature. Suppose a thermistor has resistances of 8.4 Q
and 3.6 Q at ice point and steam point respectively. Assume that the change of resistance with temperature is uniform as
shown in the figure. What would be the temperature if the resistance of the of the metal wire is 5.8 C) 7

A, 42°C

B. 46°C
C. 54°C
D. 58°C

Part C : HKDSE examination questions

42,

43,

< HKDSE Practice Paper 1A -2 >

In the figure below, 2 training pool B is located next to the main pool 4. The training pool B has a smaller area and is
shallower. If the pools are under the sunlight at the same time, which of the following statements about the rise in the water
temperature of the two pools is correct ? Assume that the initial water temperatures of the pools are the same.

training pool B

main pool 4

The water temperature of training pool B rises faster because it is shallower.
The water temperature of training pool B rises faster because it has a smaller surface area,

The water temperature of main pool 4 rises faster because it is deeper.

vow»

The water temperature of main pool 4 rises faster because it has a larger surface area.

< HKDSE Practice Paper A -3 >
Peter adds 50 g of milk at 20°C to 350 g of tea at 80°C, what is the final temperature of the mixture ?

Given : Specific heat capacity of milk = 3800 J kg™! °C!
Specific heat capacity of tea = 4200 J kg™ °C!

A. 50.0°C
B. 725°C
C. 73.1°C
D. 774°C

34,

35,

36.

37.

38.

39.

40.

What happens when a cup of water at room temperature is heated 9
(1) Anincrease in the total number of water molecules
(2) Anincrease in molecular size
(3) An increase in the average kinetic energy of the molecules

A, (Donly
B. (3)only
C. (1) & (2) only
D. (2) &(3) only

Which of the following physical properties cannot be used to measure temperature ?
A. Liquid volume

B. Resistance of metal
C. Mass

D. Gas pressure

The Jength between the 0°C mark and the 100°C mark is 20 cr. When the mercury level is 5 cm below the 100°C mark, the
temperature is :

A. 25°C
B. 50°C
C. 60°C
D, 75°C

When a mercury thermometer is immersed in melting ice, the length of the mercury thread is 2 cm. When it is put into the
steam above boiling water, the length of the thread is found to be 24 cm. What is the difference between each 1°C mark on
the thermometer ?

A, 022cm
B. 024cm
C. 220cm
D. 220cm

Heat is supplied at the same rate to equal amount of water and oil placed in similar containers. The temperature of the oil
rises faster. Which of the following is the possible reason ?

A.  Oil has a lower density than water.

B. Oil has a higher boiling point than water,

C. Qil has a smaller specific heat capacity than water,
D. Oil evaporates less readily than water.

It takes 8 minutes to raise the temperature of 2 kg of a liquid by 40°C using a 2.5 kW heater. How long would it take to raise
the temperature of 4 kg of the liquid by 20°C using a 5.0 kW heater 7 (Assume no heat loss to the surroundings.)

A. 2 minutes

B. 4 minutes

C. 16 minutes

D. 32 minutes

A beaker contains 0.5 kg of water at 60°C. A cup containing 0.3 kg of water at 18°C is poured into the beaker. When the
mixture reaches the final common temperature, 200 J of heat is lost to the surroundings. Calculate the final temperature of
the mixture. Given : specific heat capacity of water is 4200 J kg™' °C-1,

A, 35.6°C
B. 44.2°C
C. 485°C

D. 542°C
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47, <HKDSE 2015 Paper IA-2 >

0 > t/s

Two objects X and Y are heated separately by heaters of the same power. They are made of the same material. The graph
shows the variation of temperature & of X and ¥ with time 2. What is the ratio of mass of X to that of Y'?
3:1

cawy

2:
1:
2:

LN =

48. <HKDSE 2020 Paper IA-2>

An electric kettle which contains 1 kg of water at room temperature takes 168 s to heat up the water to
boiling point. The kettie’s rated value is 220 V, 2000 W’. Assume that all the electrical energy
consumed by the kettle is transferred to the water, Which of the following statements is/are correct 7
Given: specific heat capacity of water = 4200 J kg™ °C™*

{1) The initial temperature of the water is 20 °C,
£2) The wsismnfca of the kettle’s heating element is about 24 Q.
3) If the electric kettle is operated with 110 V, the time taken to heat up the water to boiling point

will be doubled.
A. (1) only
B. (3) only

L. (1) and (2) only
D, (1), (2) and {3}

44,

45.

< HKDSE Practice Paper IA - 1>

The graph below show how the electrical resistance R of three different circuit elements change with temperature 6, Which
of the circuit elements can be used to measure temperature ?

D ria
h

.0/ °C

@ rra

0/°C

R 7

8/°C
(1) only
(2) only
(1) & (3) only
(2) & (3) only

oW

< HKDSE 2012 Paper IA - 1>

Two metal blocks X and ¥ of the same mass and of initial temperatures 40°C and 30°C respectively are in good thermal
contact as shown, The specific heat capacity of X is greater than that of Y. Which statements is correct when a steady state is
reached ? Assume no heat loss to the surroundings.

40°C 30°C

BlockX  BlockY

The temperature of block X is higher than that of block ¥.
Their temperature becomes the same and is lower than 35°C.
Their temperature becomes the same and is higher than 35°C.
Their temperature becomes the same is equal to 35°C.

vomp

< HKDSE 2015 Paper 1A -3 >

‘When two objects P and Q are in contact, heat flows from P to Q. P must have a higher
(1) temperature.

(2) internal energy.

(3) specific heat capacity.

(1) only

(3) only

(1) & (2) only

(1) & (3) only

oWy
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11.

12.

B
By E=Pt=mcAT
P (100) = (0.5) (4000) (70 - 10)
P = 1200W

D

At time = 300 s, the heater is still hot and still transfers heat to the water

", water temperature rises for a short while as shown in C and D

A short while after the heater switched off, water starts to cool down,

. the temperature of water drops and finally equals the initial room temperature as shown in D,

C
By E = mcAT
= E _ 16500 Tkg °C
m-AT  0.5x64
B

Water, with high specific heat capacity, can absorb large amount of the heat in the engine.

.. Water is used as coolant.

¢
By E = mcAT
AT = £ o R
mc  m-c
- The smallest rise in temperature corresponds to the largest product of mass and specific heat capacity.
R would be the substance with the smallest rise in temperature.
D
* 1) Internal energy is the total energy stored in a body, heat is a process to transfer energy.
v @) It is the definition of heat.
v 3) When a body is heated, energy is transferred to the body and its internal energy must increase.
D
v 1) ‘Water has a high specific heat capacity to absorb heat in car engines.
v @ Since water has a high specific heat capacity, its temperature change is smaller
and thus coastal areas have less change of temperature
while inland areas have larger change of temperature between summer and winter.
v 3) Since human beings contain large amount of water and water has a high specific heat capacity,

therefore, body temperature changes more slowly than the surroundings.

HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care.

M.C. Answers
1. B 11. D 21. B 31, A 41. C
2. D 12. D 22. A 32. A 2. A
3. C 13. C 23. A 33. A 43. C
4. B 14. A 24, B 34, B 44, D
5. B 15. C 25. C 35. C 45. C
6. B 16. C 26. B 36. D 46. A
7. D 17. D 27. A 37. A 47. C
8. C 18. A 28, C 38. C 48. C
9. B 19. B 29. A 39. B
10. ¢ 20. C 30. A 40. B
M.C. Solution
1. B

By 0 _ f-t . 6 _11-2 L 0= 45C

100 ¢ -2, 100 22-2

2 D

By ¢ = L o ;

m-AT m-AT

. The smallest specific heat capacity corresponds to the largest product of mass and rise in temperature.

. § would be the substance with the smallest specific heat capacity.

3. (¢
As  heat capacity = mass x specific heat capacity (C = mc)

Heat capacity depends on mass m and the material ¢ but does not depend on shape.

4 B
x A. Same type of material (water) has the same specific heat capacity.
v B. Different states of the same substance have different specific heat capacities.
% C. Specific heat capacity is independent of the container
* D. Specific heat capacity is independent of the temperature
5. B

By E=Pt=mcAT (500) (20) = (1) ¢ (60 - 20) ¢ = 250 Tkg °C
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20.

21.

22.

23;

24,

25.

26.

C
Since E = mcAT

(R2—Ry) = mc(47-21) Loe=

B
Heat lost by the metal block = heat gained by water

moch ATh = mw cw ATy
(0.8) co (100 ~ 38) = (0.3) (4200) (38 - 23)
o = 381 Tkgt°C!

A
By 6, = m, c, AT,

my AT,
v A. If some hot water is adhered to the metal block, ATy is greater and thus ¢ is higher than the true value.
x B. If some energy is lost to the surroundings, AT is smaller and thus cy should be Jower than the true value.
* (C] If some energy is absorbed by the cup, AT is smaller and thus cy should be lower than the true value.
* D. If the temperature of the metal block is still higher than 38°C when the water reaches 38°C,

heat gained by the water is smaller and thus ATy, is smaller .. ¢, should be lower than the true value.

A

Heat must flow from a body of higher temperature to a body of lower temperature until they are at the same temperature.

If there is no heat flow, the two bodies must be at the same temperature.

B
E = me AT = (0.5) (4200) (100 — 20) = 168 000 J
p= E _ 168000 = 700 W
t 4% 60

C
By E =Pt =mcAT
g =2 = B gL

t mc (]

Since R has the smallest slope, R has the highest specific heat capacity c.

B

v ) Temperature is a measure of the degree of hotness of an object.

* @) Internal energy depends on temperature, but also depends on mass, material and state.
v ®) Temperature and average kinetic energy of the molecules are inter-related.

13.

14.

16.

17.

C
m Heater is still hot and still transfers heat to the liquid after switched off
Thus the temperature should not be taken immediately
but should wait for a short while until the liquid reaches the final temperature.
v 2) Covering the cup with a Iid can reduce energy loss to surroundings and improve the accuracy
v 3) Stirring can ensure uniform temperature of the liquid
A

By E=Pt=mcATl
(100) (2 x 60) = (0.3) (2000) (T'-23)

100120 +237°c
03x2000 )

C

By E=Pt=mcAT
(400) (60) = (2) ¢ (25 - 15)
¢ = 1200 J kg™ °C™!

c

v [6))] 1t is the definition of internal energy.

x 2) Two bodies of different masses have different internal energy even if they are at the same temperature.
v 3) It is the definition of heat.

D.

As E =mcAT

slope = Emexe
AT

As slope of X > slope of ¥ = slope of Z

cxX > Cy = Cz.
A
* (1) Internal energy also depends on mass of the body and the type of material,
* @ Since P and Q are two different objects, they should have different specific heat capacity.
v 3) Heat would always flow from a body of high temperature to another body of lower temperature.
B
By E=Pt=mcAT
t = MCAT AT
P

where AT is the difference of temperatures between the boiling point and 20°C
Among the four liquids, O has the smallest ¢ AT, thus Q boils first.
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33

34,

35.

36.

37.

38.

39.

40.

A
v (03] Heat capacity = mass x specific heat capacity
x 2) Heat capacity is independent of the temperature of the object
x 3) Heat capacity is independent of the container
B
x m Total number of water molecules should remain unchanged.
* 2) Molecular size would not increase when temperature is increased.
v 3) When water is heated, its temperature increases ; thus the average K.E. of water molecules increases.
C
4 A. The expansion of liquid causes the liquid volume to increase with temperature
v B. Resistance of metal increases with temperature.
x [ Mass remains constant when temperature increases.
v D. Gas pressure in a fixed container increases with temperature,
D
If the mercury level is 5 cm below 100°C mark, then it is 15 cm above 0°C mark.
By . _£=4 W 2.5 & =75
100 €4 - 0, 100 20
A
Length of mercury thread between 0°C mark and 100°C mark = 24 ~2 = 22 ¢m

Length of mercury thread between each 1°C mark = % = 0.22cm

C
By E = mcAT

a smaller value of specific heat capacity ¢ causes a greater rise of temperature AT,

B
By E=Pt=mcAT
meAT  omAT . b _m AL B
P P t, my AT, R
@:Q@@ f» = 4 minutes
A @) (20) (2.5)
B

Heat lost by the hot water = heat gained by the cold water + heat lost to surroundings

- (0.5) (4200) (60 - ) = (0.3) (4200) (9~ 18) + (200) L 8 =442°C

DSE Physics - Section A ; M.C. Solution
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27.

28.

29,

30.

31

32,

e ® o »

O

AN N

x

E = Pt =(100) (3 x60) = 18000 J

E = mc AT = (0.5) (4200) (30 - 25) = 10500

Energy loss = 18000 — 10500 = 7500 J

)]

@

3

)

@
®

O]

@

O]

)
@

(©)

)]
@
©)]

Internal energy depends on the mass of water,

water of greater mass contains more internal energy.
Internal energy depends on temperature,

water of higher temperature contains more internal energy.

Internal energy depends on the state,
water at liquid state contains more internal energy than that in solid state.

After a long time, the temperature of the water should be same as the environmental temperature,
Le. temperature inside the refrigerator, thus their temperatures should be equal.

Average kinetic energy depends on the temperature, thus their average KE is equal.

Total PE depends on the state, and also depends on the number of molecules,
the bottle containing greater mass of water has more molecules, thus it has more total PE.

.. slope = AT _ P 1
¢ (CC)
Object X has greater slope, thus X has smaller heat capacity C.

By E =Pt = CAT

If they are made of the same material, they have the same specific heat capacity c.
By C=mc o m As Xhas the smaller C, X has the smaller mass m.

As the two objects may have different masses, their relation of specific heat capacity ¢ cannot be known.

c=£ Cx=$=1200J°C“' and Cy=1820*;.0=720J°C'1 Ce> Cy

E - oy = 24000
m-AT 0.3x20 0.2x25

Heat capacity depends on the mass. If the mass is doubled, the heat capacity will also be doubled.

Mercury expands uniformly when temperature rises.
Mercury remains as liquid at least from 0°C to 100°C which is suitable for our daily application,

Mercury is opaque.

PA - HG1-MS/05

=4000 Tkg °C and cy= 18990 _3600 kg1 o 1 ox> ey
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47.

[¢)

By Pt =mcAf

Since the two objects are made of the same material, they have the same specific heat capacity c.
For the same time # and same power P,

mx:my = Aby:Afx = (60—40):(60-20) = 20:40 = 1:2

41.

42,

43,

44,

45.

46.

C
= 58284 100 = s4°C
3.6-84
v A. Since pool B is shallower, the mass of water is less, by E=mc AT, the rise of temperatuze is faster.
* B. Pool B absorbs less solar energy due to the smaller surface area,
it is not the reason for the faster rise of temperature.
x C. Since pool 4 is deeper, the mass of water is more, thus the rise of temperature should not be faster.
x D. Although pool 4 absorbs more solar energy due fo larger surface area,
larger surface area also implies more mass, thus the rise of temperature cannot be faster.
c

By conservation of energy and assume no heat lost to the container and surrounding air.
Heat gained by the milk = heat lost by the tea
(0.050) (3800) (6—20) = (0.350) (4200) (80 - &)

. 6=1731°C
D
x [¢8) Since the resistance is constant and does not change with the temperature, it is not suitable.
v 2) As the tesistance increases with the temperature, it is suitable to be used to measure temperature.
3) As the resistance decreases with the temperature, it is suitable to be used to measure temperature.
C

At steady state, the temperature must be the same.
By conservation of energy and assume no heat lost to the surroundings.
Heat lost by block X = heat gained by block ¥
mex ATx = mey ATy
cx > ey oo ATx < ATy

Thus, the final temperature should be closer to 40°C, that is, higher than 35°C.

v [§H) Heat must flow from object of higher temperature to that of lower temperature.
Thus, temperature of P must be higher than that of Q.

* 2) A body may have less internal energy than another body but higher temperature.
Thus, no conclusion can be drawn about the internal energy of P and Q.

* [€))] The specific heat capacity depends on the material.
Different specific heat capacity would not affect the direction of flow of heat.

PA-HG1-MS/07
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<HKCE 1986 Paper I - 4> The following list of formulae may be found useful :
The below figure shows the apparatus which may be used to measure the specific heat capacity of water, . . .
Energy transfer during heating or cooling E= mcAT
Part A : HKCE examination questions
g < =
— BV o 1 HKCE 1984 Paper1-4>
ou'c'o » To joulemeter Temperature / °C
Polystyrene cup Heater Thermometer Low voltage supply Thermometer
(@) Draw a simple diagram to show how the apparatus can be set up for the experiment. (3 marks) A sy 80
«————— Heater 60
Liquid X 40
20 Time /s
0 100 200 300 400
(b) The following are readings taken in the experiment : (7 marks) Figure 1 Figure 2
The rating of the heater = 12V4ow The figure 1 above shows an experimental set-up to find the specific heat capacity of a liquid. The liquid X; contained in the
Mass of water used = 200g plastic cup, is heated from room temperature by an immersion heater. The energy transferred through the heater is measured
] ; by a joulemeter. The heater is switched on for 330 s and then switched off. The variation of the temperature of the liquid X'
Initial temperature of the water =  25.1°C with time is plotted in a gtaph shown in figure 2.
Final temperature of the water = 53.2°C () After the heater is switched off, the temperature of the liquid rises for a while and then falls. Explain why. (3 marks)
Time taken to heat up the water = 10 minutes

(@) Calculate the specific heat capacity of water as measured from the experiment, given that the water is well-stirred
throughout the experiment.

(if) Give two reasons why a polystyrene cup should be used in the experiment.

(ili) Why should the water be stirred throughout the experiment ?

(c) Describe, with the aid of a diagram, a method to check whether the power output of the heater is 40 W. Show how the
actual power output of the heater can be calculated. (5 marks)

Diagram

(b) What is the maximum increase in the temperature of liquid X in this experiment ? (2 marks)

(¢) The initial and final readings of the joulemeter are 74050 J and 83770 J respectively. The mass of the liquid X is 0.2 kg.
What is the specific heat capacity of the liquid, as found from this experiment ? Assume the heat capacity of the
apparatus and the heat lost to the surroundings are negligible. (4 marks)

(d) Although the plastic cup is made of poor conducting material, some energy is still lost to the surroundings. Should the
result obtained in (c) be higher or lower than the true value of the specific heat capacity of the liquid X ? Explain
briefly. (3 marks)

(e) If a student forgets to cover the plastic cup with the lid, would he expect the maximum increase in temperature to be
higher than, equal to or lower than the value obtained in (b) ? Explain briefly. (3 marks)
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4.

97 s

<HKCE 1991 Paper 1-5>

le-——— Thermometer ———»
Carbon 3
dioxide Air

Flask 4 Flask B

The figure above shows the apparatus of an experiment to study the absorption of solar energy by gases. ILdentical flasks 4
and B are filled with carbon dioxide and air respectively. They are placed under sunlight and their temperatures are taken at
3-minute intervals. The results are as follows :

Time / minutes 0 3 6 9 12 15 18
Temperature in 4/ °C 28.0 38.4 44.0 46.2 47.8 48.8 48.8
Temperature in B/ °C 28.0 377 41.8 43.7 45.2 46.0 46.0

(a) Using a scale that 2 cm represents 5°C and 2 cm represents 3 minutes, plot the temperature-time graphs for carbon

dioxide and air on the same graph paper. (5 marks)
i &
G an
| cand
: ' Inna ks
(b) Why does each of the gases reach a steady temperature ? (2 marks)

(c) The mass of carbon dioxide in flask 4 is 0.00196 kg and the mass of air in flask B is 0.00125 kg. The specific heat
capacities of carbon dioxide and air are 640 J kg™ °C' and 740 J kg™ °C™* respectively. Which flask of gas gains more
energy to reach its steady temperature 7 Show your calculations. (5 marks)

DSE Physics - Section A : Question
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<HKCE 1987 Paper I - 6>
The specific heat capacity of water is 4200 J kg™ °C™L.

(2) What does this statement mean 7 (2 marks)

(b) Describe briefly, with the aid of a diagram, an experiment to measure the specific heat capacity of water. (5 marks)

Diagram

(©) A ketile with 1.6 kg of water is placed on top of an electric heater at 1000 W. It takes 14 minutes for the temperature of
the water to increase from 20°C to 100°C.
(i) Find
(I) the energy released by the heater, and
(II) the energy absorbed by the water

during that time. (4 marks)

(i) Give TWO reasons to account for the difference of the vatues you obtained in (i) and (ii). (2 marks)

(d) The specific heat capacity of water is higher than most of the other liquids. Name TWO practical importance of this in
daily life. (2 marks)
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6. <HKCE 2000 Paper - 8> 4. (d) Each year the amount of carbon dioxide in the atmosphere is increased by billions of tons.
|
Water | (i) Suggest a possible effect on the mean temperature of the Earth. (1 mark)
Heater
(i) Suggest two methods to reduce the amount of carbon dioxide in the atmosphere. (2 marks)
An electric heater has two settings : ‘Low’ and ‘High’. The power output of the heater is 1400 W at the ‘Low’ setting and
2200 W at the ‘High’ setting. The heater is used to cook an egg. The egg is first put into a pot containing 1 kg of water and
the heater is operated at the ‘High’ setting. (See the above figure.) The temperature of the water is recorded every 30 s and
the following results are obtained :
| Time ¢/s | o 30 60 | 90 120 | 150 [ 180 [ 210 | 240 | 5.  <HKCE 1992 Paper I-4>
° 2 32 44 57 69 P2 1
[ Lepireture 0 2C ] L I [ I | 52 | 100 I A student uses the experimental set-up shown in the below figure To power supply
\ o . to find the specific heat capacity of a metal. The cylindrical metal
(a) Usingascale of 1 cmto 5°C and 1 cmto 15 s, plot a graph of & against # on graph paper. (4 marks) block is heated by an immersion heater of unknown power. ST oot
/) / c (-.._ o : The following resulis are obtained: heater
I Mass of metal block = lkg
| Initial temperature of metal block = 29°C Cylindrical
| metal block
7 i Final temperature of metal block = 41°C
! Energy supplied by the heater = 123007J
|
) (@) Describe, with the help of a diagram, a method to measure the energy supplied by the heater. (4 marks)
|
13 - t Diagram
|
19 i
|
i
3 ‘
,
t - (b) Calculate the specific heat capacity of the metal, (2 marks)
" |
B
2 & .
(¢) The value obtained in (b) is found to be higher than the actual specific heat capacity of the metal. Suggest a reason for
- this and explain your answer briefly. (3 marks)
,':, 3
3 (d) Suggest TWO improvements on the set-up to increase the accuracy of the experiment. (2 marks)
-
|
[ ¢
[ (e) Is the above method suitable for finding the specific heat capacity of wood ? Explain briefly. (3 marks)
i
; |
9] fi /CLT?' / (_,
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() (i) Plota graph of E against m in the following figure. A scale of 1 cm to 0.5 kJ and 0.025 kg is used. (4 marks)
"

=

T T T T3 T
T i I 1 ; T

. b
&
|
{
Yy \/ L’ A
i)
(i) Using the graph plotted in (b)(i), find the specific heat capacity of liquid X. (3 marks)
(iif) Estimate the heat absorbed by the apparatus. (1 mark)

(iv) If the experiment is repeated with liquid ¥ with a smaller specific heat capacity than liquid X and the increase in
temperature is also 10°C, sketch a graph of E against m you would expect to obtain in the above figure, and labe] it
as L. (2 marks)

6. (b) (i) Find the energy supplied by the heater from =0 to £=240s. (2 marks)
(i) Find the energy absorbed by the water from ¢=0 to /=240s.

(Note : Specific heat capacity of water = 4200 J kg™ °C™) (2 marks)

(iif) State two reasons to account for the difference between your answers in (i) and (ii). (2 marks)

(c) After the water boils, the heater is turned to the ‘Low’ setting and the water still boils afterwards. A student argues that
this will lengthen the time required to cook the egg. Do you agree 7 Explain your answer. (3 marks)

(d) Ifless water is used in the above cooking process, on the graph in (a), draw the graph of &against ¢ you expect to obtain.
(2 marks)

7. <HKCE 2008 Paper 1-4>

A student performs an experiment with the setup in the below Figure to measure the specific heat capacity of a liquid XI The
joulemeter in the figure is used to measure energy consumed by the immersion heater.

joulemeter thermometer

to power V\O [;l O/

supply

well insulated container

immersion heater

liquid X

The increase in the reading of the joulemeter (£) for an increase of temperature of 10°C for different mass (m) of liquid X is
recorded in the Table below.

E/kJ 1.6 2.9 4.1 5:3
mikg 0.05 0.10 0.15 0.20
(a) State the importance of using a “well insulated” container in the experiment. (1 mark)
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<HKDSE 2013 Paper 1B - 1 >

storage tank

Figure 1

A solar water heater shown in Figure 1 is installed on the rooftop of a house. During the day, the heater heats up 1.5 m® of
water to 80°C. At night, the hot water in the storage tank is circulated to the radiators (see Figure 2) in different rooms of the
house to keep the rooms warm.

Figure 2

Given : density of water = 1000 kg m™
specific heat capacity of water = 4200 J kg™ °C™!

(a) Given that 15% of the energy is lost during the transfer of water, how much heat can be released from the system to the
rooms when the water temperature drops to 60°C ? (3 marks)

(b) Given that during night time the radiators maintain an average outputlpower of 4.5 kW, how long can the radiators
maintain this average power until the water temperature in the system drops to 60°C ? Give your answer in hours.
(2 marks)

(c) The rate of heat released by the solar water heating system during the time period calculated in (b) is in fact not constant
and gradually drops. Explain why this is so. (1 mark)

DSE Physics - Section A : Question
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Part B : HKDSE examination questions

8.

< HKDSE Sample Paper IB - 9 >

The Figure above shows a microwave oven. Mary wants to conduct an experiment to estimate the useful output power of the
oven, She is provided with the apparatus and material shown in the Figure below.

0.2 kg of water

(@) Describe how Mary should conduct the experiment. Specify all measurements that Mary has to take. State EITHER
one precaution taken OR one assumption made when conducting this experiment. Write down an equation for
calculating the useful output power. (5 marks)

(b) The value obtained by Mary is found to be smaller than the specified power of the oven. Suggest one possible reason to
account for this difference. (1 mark)

(c) Explain whether increasing the mass of water used in the experiment would improve the accuracy of the experiment.
(1 mark)
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11. <HKDSE 2015 Paper IB - 1>

A metallic resistance thermometer is calibrated at standard atmospheric pressure for the melting point of ice and the steam
point of boiling water. The dotted calibration line in the figure below represents how the resistance of the thermometer varies
with temperature if a linear resistance-temperature relationship is assumed. The solid curve shows how the resistance of the
thermometer actually varies with temperature. The deviation of the curve from linearity has been exaggerated in the figure.

resistance

metallic resistance

calibration line

» temperature / °C
—20 0 20 40 60 80 100 120

(&) (i) Using the resistances at the calibration points tabulated below, calculate the expected resistance at 60°C if the
resistance varies linearly with temperature. (2 marks)

temperature / °C resistance / Q

0 102.00
100 140.51
(i) Now if the resi of the e thermometer is the value found in (a) (i), is the actual temperature higher

than, lower than or equal to 60°C ? (1 mark)

(b) Inan experiment to determine the specific heat capacity of water ¢, Peter used this calibrated resistance thermometer to
measure the temperature of water being heated from 0°C to 60°C. Heating was stopped when this thermometer's
resistance reached the value found in (a) (i). Assuming negligible heat exchange with the surroundings, no error in
measuring the energy supplied and the mass of water, explain whether the experimental value of ¢, found is higher than,
lower than or the same as the actual value. (2 marks)

10.

< HKDSE 2014 Paper 1B -1 >

temperature / °C
A
50
To power
supply thermometer 40
nh |
E:E i BEE NN
heatee . . '\ insulating 30 :
i material ) foddt
i i
i) A
::: tﬂ\metal 20 =
Hoooooonooon] block
Bhihhbhhhhhhhhy?
10 : — = . » time / min

0 1 2 3 4 5 6 7

The above figure shows an experimental set-up to find the specific heat capacity of a metal. The metal block is wrapped by
insulating material. A heater is connected to a power supply. It is switched on when the tempetature of the metal block is
20°C and then switched off when the temperature reaches 43°C. The graph shows the variation of the temperature of the
metal block with time.

(2) Use the graph to find the duration time that the heater is switched on. (1 mark)

(b) After the heater is switched off, the temperature of the metal block continues to rise for a while. Explain why. (1 mark)

(c) Given : mass of the metal block = 0.80 kg ; heater voltage = 12 V ; heater cusrent = 4.0 A.

(i) By considering the maximum temperature rise of the metal block, calculate the specific heat capacity of the metal
as found from the experiment. (2 marks)

(ii) Would your result be the same, higher, or lower than the actual value of the specific heat capacity of the metal 7
Explain. (2 matks)

(d) This method is not suitable for measuring the specific heat capacity of a glass block. Explain, (1 mark)
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<HBKDSE 2017 Paper 1B -1>
Read te following passage about il thermometer and answer the questions that follow

DSE Physics—Section\ :Question
HG 1 :Tenperature, Heat & InternalEnergy

PA-HGI -QT 13

The temperature” of il changes with depth. and fhis information is important 1o farmers and sdentists | To measure
il temperatures at depths close b the ground surfece, fhe bulb of a thermometer * is buried in the il The stem of th
thermo eter isbent 90° for easy reading Figure la is a schematic diagram and Figure 1b shows a photo of a il

R A TY - I T AN LR S

t

Figure 1

@ ®

For depths greater then 30 e, a stel pipe isdriven info te il Figre 22); and a liquid-inglass thermometer wit a
protective glass case is lowered ino the stel pipe (Figwe 4. The bulb of te thermometer isembed ed i raraffin
ax (Figr 2) To read fte temperature, the thermometer is lifted aut of the steel pipe by pulling the dwmin

I ground surface
\ .
. protective
il glass case
chain
Figure 2
thermometer
i bulb embedded
steed pipe in paraffin wax
@ ® ©

® As shown i Figwre 1 fie tulb of te «il thermometer is very lape compared b those of common thermometers.
Suggest a reason fr fis desipn QA mark)

2

< HKDSE 2016 Paper 1B -1>
The following experimental items ae provided fir estimting the secific heat capacity of branze ..

abronze sptere’ of mass 0.8) kg hung with a threed & room temperature To

apolystyrene cup: containing 0.50 kg of water a room temperature To

awater bath mintained at 80 C

a thennometer

a stimer

a towel

Describe the procedures of the experiment and stte TWO experimental precartions b be tden  Write down an
equation fir fmding

Given: specific heat capecity of water= 4200 Jkg-! € 6 marks)

® The value of «. fond in the experiment. in @) is lower then tte achnl vale  Explain @ mrks)
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HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with cace. | 13. (b) On a certain morning, the air temperature is 15°C. An observer takes a measurement of the soil temperature at 1 m
deep. The thermometer reading is 20°C. It is given that the mass of the paraffin wax enclosing the thermometer bulb is
Quesﬁon Solution 0.015 kg, and the specific heat capacity of paraffin wax is 2.9 x 103 J kg™ °C~L,
(i) Calculate the energy loss of the paraffin wax as it cools down to the air temperature. (2 marks)
1.  (a) After switching off, the heater is still hot. [1] |
Energy continues to transfer to the liquid. [1]
After a while, heat is lost to the surroundings, thus temperature drops. 1]
(b) Maximum increase in temperature = 86 — 32 1]
= 54°C 1] (ii) It is known that the paraffin wax enclosing the bulb of the thermometer gains or loses energy at a constant rate of
0.5 J 57, estimate the time taken for the paraffin wax to reach the air temperature after the thermometer is lifted out
of the soil. (2 marks)
() E=mcAT f1]
(83770 — 74050) = (0.2) c (54) [2]
¢ = 900 Tkg'°C! 1]
&) Higher {11 (iii)" If there is no paraffin wax enclosing the bulb of the thermometer, explain how the thermometer reading as recorded
(d) Highe by the observer is affected. (2 marks)
More energy is required to raise the same teraperature of the liquid. [2]
(e) Smaller (11
More energy is lost to surroundings 2]
2. @
—=TT= 2v o {
- - - a.c. I
: pp 2 |
< heater immersed in water > [11
< heater connected to power supply > 1]
< thermometer immersed in water > m I
|
(b) (i) Heat transferred to water : |
E = 40 % 60 x 10 = 24000 ] [11 |
|
Increase in temperature : i
AT = 53.2-25.1 = 28.1°C {11 |
By E = mcAT 1
s (24000) = (0.2) c (28.1)
|
L ¢ = 4270 kg °C? [1] !




14 < HKDSE 2019 Paper 1B -1 >

(2) An insulated container of negligible hest capacity contains 1.5 kg of tea at a temperature of 60 °C,

(i) What mass of ice at ¢ °C should be added to the tea so that the final temperature of the mixture is
lowered to 10 °C ? Assume that the specific heat capacity of tea is the seme as that of water. (3 marks)
Given: specific latent heat of fuslon of ive =334 x 10° J kg™ :

specific heat capacity of water = 4200 Tkg™ °C

(i1} Snggest ONE modification to this bag that would enhance its ability to keep things stored inside at a
Jow temperature. (1 mark)

15. <HKDSE 2020 Paper 1B -1 >

In a restaurant, ‘wontons in soup’ is prepared by putting 5 pieces of cooked wonton at 4 °C into a bowl with

0.60 kg of soup at temperature 96 °C.

Given: average mass of each piece of wonton = 0.02 kg
specific heat capacity of wonton = 3300 J kg™ °C™!
specific heat capacity of soup = 4200 J kg™ °C™

iy A student used the following method to find the heater’s operating power P: remove the heater from
the container and record the temperature of the 16 kg of soup afler 10 minntes. It is found that the
temperature has dropped 9°C. Estimate . . (3 marks)

(Hi) Tf the student repeats the measurement afler another 10 minutes, would the corresponding temperature
drop be larger than, equal to or smaller than §°C 9 Explain. (2 marks)

{(a) Find the final temperature of the mixture. Assume that the heat capacity of the bowl and the heat loss to
the surroundings are negligible. (2 marks)

{b) The soup in (a} is taken from a metallic container of heat capacity 2008 J °C™' containing 16 kg of soup
maintained at 96 °C by an immersion heater.

(1) Why does that energy have to be supplied by the heater to keep the soup at 96 °C 7 (1 mark)
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3. (@ O ) E =mcAT 2. (b) (i) Energy absorbed by the polystyrene cup is small since its heat capacity is small. [1]
= (1.6) x (4200) x (100 - 20) 1] Energy lost to the surroundings is small since polystyrene is a poot conductor of heat. [1]
= 537600 F 1]
: (iii) To ensure that the temperature of water is uniform. - [1]
(i) © There is heat lost to surrounding air. 11 '
©
@ Some heat is used to heat up the kettle. [1] [13
Joulemeter Power supply
(d) ® Water canbe used as coolant in motor car. m %
® Water causes the temperature of the sea to change much more slowly than that of the land. I
Thus the coastal areas have relatively cooler summer and warmer winters than inland areas. 1] \
| The heater is connected to the power supply through a joulemeter. [1}
4 @ \ The cnergy given to the heater £ is found by recording the initial and final readings of the joulemeter. [11
’ Temperature / °C
A | The time taken 7 is found by a stop-watch. 1]
50 T T T |
jEnian Flask 4 i The power output of the heater is foundby p = E 1
e Tl i T . 4
i BET ——‘ﬁ S Flask B
) of =1 i
R ! 3. (a) Itmeans that the energy needed to increase the temperature of 1 kg of water [1
40 : through 1°C is 4200 J. 1
, ®)
i ‘ Joulemeter Power supply [
v | &
|
bl v WENR NS B 1 Heater
! Water
! Thermometer il
Polystyrene cup
] . : (b) Put known mass of water, 7, into a polystyrene cup and then put the heater and thermometer into the water. 1
2 0 3 P 9 12 . 15 18 fLime/min; : The heater is then connected to the power supply through a joulemeter
< Correct scales > [ ! and the energy E given out from the heater is recorded. [1]
< Correct labelled axes with units > (1] The increase of temperature AT is recorded by using the thermometer. [1
< Correct points for the curve of flask 4 > 1] ‘ R . 3 E
| The specific heat capacity of water is then found by ¢ = 1]
< Correct points for the curve of flask B > i1 | m:AT
< 2 smooth curves fitted to the points > 1] [ © @ @ EF -
c) ( =
(b) The rate of heat lost by the gas ta the surroundings 1] ‘ = (1000) x (14 x 60) [1]
is just equal to the rate of heat absorption from the sun. [1] — 8400007 [
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5.  (e) No. [1]
Wood is a poor conductor of heat. (OR Wood is not a good conductor of heat.) [1]
The wood cannot have uniform temperature throughout the wood. [1]
(OR Different parts of the wood would have different temperatures. 1
6. (a) 8/°C
A (C)] (a)
100 w e
i 8
9
T4
3 738
i
/; 7.

7 g

6

5 yi

4

r:A
4

3 A

2

1

0 i = > t/s

3 6 9 12 15 18 21

< Labelled axes with units > 1]
< Correct scales > {1]
< Correct points plotted > {1]
< Correct curve > [

DSE Physics - Section A : Question Solution
HG1 : Temperature, Heat & Internal Energy

PA - HGI1 -

QS/04

(c) Temperature rise of flask 4 = 48.8 —28.0 = 20.8°C
Energy absorbed by carbon dioxide in flask 4 = mc AT
= (0.00196) x (640) x (20.8)
= 2617
Energy absorbed by air in flask B = (0.00125) x (740) x (46.0 — 28.0) = 16,77

.. Flask A absorbs more energy
(d) (i) Temperature rises.

(if) © Plant more trees.
OR

Stop deforestation.

@  Any ONE of the followings :
% Use less fossil fuels.
% Use alternate sources of energy.
* Save electricity.

%* Use less private cars.

(a) Connect a joulemeter to the heater from the power supply.
Measure the initial and final readings of the joulemeter,

The difference of the readings is the energy supplied by the heater,

L~~~ To power

Joulemeter supply

Heater

(b) By E =mcAl
oo (12300) = (1) c (41 -29)
© ¢ = 1025 T kgl °C!
(c) There is heat lost to surroundings,

so the energy supplied by the heater is greater than the actual energy absorbed by the metal.
OR

There is heat lost to surroundings,

s0 the temperature rise of the block is smaller than that if all the energy supplied is absorbed by the metal.

(d) ® Surround the metal block with insulating material.

@  Put some oil in the holes to ensure good thermal contact between the heater, thermometer and the metal.

(1]

{1
(1]
[t}
ft]

1]

f1]

(11
1

(13
1
i

(1

[1

(1]
1]
{21
{1]
[2]

{1]
R8|

T

SR AP P B &
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7. 0O @

(i)

< Two axes labelled with correct units >

< Correct scales used >

< Points correctly plotted >

< Best fitted line drawn >

Siope of the straight line = O3 0DX1 _ 54500
0.20

By E=mcATl + Eyyp

E=cAT-m + Egp (compared with y = mx + ¢ )

.. slope = cAT

- (24500) = ¢ (10)

e = 2450 kgt eCt <accept 2300 to 2600 I kg™ °C™!>

(i) Heat absorbed by the apparatus = y-intercept

= 04kJ <accept 0.2 to 0.6 kJ>

(iv) < Same y-intercept >

< Straight line with slope smaller as ¢ is smaller, slope = ¢ AT>

8. (a) Putthe thermometer into the water to measure its initial temperature Ti.

Put the beaker of water into the oven and turn on the oven.

Use the stop watch to record the time of heating 7.

Take out the beaker of water from the oven.

Put the thermometer into the water to measure its final temperature 72,

Precautions / assumptions : (Any ONE. of the followings)

*

*
*
*

Do not use the thermometer to stir the water,
The heat capacity of the beaker is negligible compared with that of water.
The heat lost to the surroundings is negligible.

The energy given out by the microwaves is completely absorbed by the water.

< Use a stirrer to well stir the water is not acceptable, as no stirrer is provided >

Output power = KMQ

t

where ¢ is the specific heat capacity of water

(b) Some energy is absorbed by the beaker. OR Some energy is lost to the surrounding air.

(¢) The percentage of energy lost would be smaller if larger quantity of water were used.

This measure would improve the accuracy of the experiment.

Y

11

(]
(11

{1
{1
i1

{t]

1

1

11

|
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6. (b () E = Pxt = 2200x240 [1]
= 528000] (1]
@iy E = mcAT = (1) x(4200) % (100 -27) [11 -
= 306600 1
(iii) Any TWO of the following : [2] -
%  Some energy is lost to the surrounding.
*  Some energy is absorbed by the egg.
%  Some energy is absorbed by the pot.
(c) No, the time would not be lengthened. m
As the temperature of water remains at 100°C, [1]
the rate of energy absorbed by the egg remains unchanged. 1]
! (d) < The curve has a steeper slope than (a) > [1]
< The curve reaches 100°C eventually > m
7. (a) To reduce the heat lost to the surroundings. 1]
|
: ® 6O gy
| A
: 1
5
|
| E 4
i 4
V'
3 B i o
C ¥ : i
2 F ; ' I
i d H
| 1 i @
0 > m/kg
0 0.05 0.10 0.20
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12.  (a) Putthe sphere into the water bath for a few minutes. [1]
) 9. (@ m=pV=1000x15= 1500 kg 13
Transfer the sphere into the polystyrene cup of water. 1]
Measure the final temperature T of the water with a thermometer. m e .
By (0.80) % ¢y x (80 — T7) = (0.50) x (4200) x (T~ Ty) [11 =130} (H2D)i(E0~{60) =(1~1152%)
= 1.07 x 10°J (1
o = 2625x L L
80~T; (b) E= Pt
Precautions : (1.07 x 10%) = (4.5 x 10%) ¢ {11
*  Dry the sphere with the towel quickly before putting it into the cup. [11 st =23778s = 6.60hours < accept 6.61 hours > [1]
%k Stir the water to ensure uniform temperature of water. [1]
(c) The rate of heat transfer drops as the water temperature drops. [1]
(b) Any ONE of the followings : 11 OR
*  Some heat is lost during the transfer | The rate of heat transfer drops as the temperature difference drops. [13
% Some heat is lost during the drying of the sphere
% Some heat is lost to the apparatus (thermometer, stirrer or cup)
% The temperature of the sphere is still higher than Tr when this final temperature is measured 10. (a) Time = 5 minutes <accept300s> 1
Thus, the temperature rise of water in the cup is lower than it should be. [1]
(b) When the heater is switch off, its temperature is still higher than the metal. [1]
© (G P=VI=(12)(40) = 48W 1]
13. (a) A large bulb increases the sensitivity of the thermometer. 1 By Pt=mcAT

® O E = meal . (48) (5 x 60) = (0.80) ¢ (45 — 20)

) = ~1 o1t

= (0.015) % (2.9 x 10% x (20 - 15) i €= JR0TkERE 1]

= 2175] <aceept 218 J> [1] (ii) The calculated value is higher than the actual value. [1]

(i) By £ = Pt Since energy is lost to the swroundings. OR Some energy is absorbed by the heater and the thermometer.  [1]

5 (2175) = (0.5) ¢ 1] OR

Not all the energy supplied by the heater goes to the metal. [1]
t=435¢s <accept 436 s> [1]

, e (d) Glassis not a good conductor of heat. OR  The heat conductivity of glass is poor. [1]
(iif) The thermometer would cool down quickly when it is in direct contact with the cooler air, M
The temperature reading would be less than the actual soil temperature. [1]

1 @ @ RzR _ 6-0 30|

Rgy~R, 100-0
R-10200 60

140.51-102.00 100

| SR = 125106 Q <accepted 125.11 Q2 OR 125Q> f1]
(ii) Actual temperature is lower than 60°C. [1]
| (b) Since the actual temperature is lower than 60°C when heating stops, [1]
i OR
The energy supplied is actually lower than it should be, [1]
thus, the experimental value of ¢y is lower than the actual value, (cw= _E_ ) m

m-AT






