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‘Part A : HKCE examination questions

<HKCE 2005 Paper 1 - 7>

The photograph shows a hot potato wrapped by shiny aluminium foil,
By what means can the foil help reducing the rate of energy lost from
the potato to the surroundings ?

(1) conduction
(2) convection
(3) radiation

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

<HKCE 2006 Paper I1- 9 >

|__— cork stopper

: hot liquid
glass walls
/

| _— vacuum

The figure shows a vacuum flask with two glass walls. Which of the following statements are correct ?
(1) The surfaces P and Q are painted silvery to reduce heat loss.
(2) The cork stopper reduces heat loss by conduction and convection,
(3) The vacuum between the double glass walls reduces heat loss by radiation.

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

<HKCE 2007 Paper I1-9 >

The diagram below shows the structure of a cake.

sponge cake whipped egg white with many air bubbles

u.]

The ice-cream inside the cake does not melt when it is baked in an oven. Which of the following statements are possible
reasons for this phenomenon ?

(1) The whipped egg white is 2 poor conductor of heat.
(2) The whipped egg white is a good radiator of heat.
(3) The sponge cake is a poor conductor of heat.

A. (1) & (2) only
B. (1) &(3) only
C. (2)&(3)only
D. ),@&E)
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Part B : Supplemental exercise

6.

< HKCE 2008 Paper I1 - 9 >

aluminium heat sink

The above figure shows the aluminium heat sink of an audio amplifier which is used to transfer heat away from th
components inside the amplifier. Which of the following statements about the heat sink is/are correct ?

(1) The heat sink is made of aluminium so that it can transfer heat away faster by conduction.
(2) The heat sink is silver in colour so that it can transfer heat away faster by radiation,

(3) The heat sink has a fin-like design to increase the surface area so that it can transfer heat away faster by conductior|

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

<HKCE 2011 Paper 11 - 12 >

The figure below shows a solar cooker. Which of the following statements about its design is incorrect ?
sunlight \\\

glass cover

2
Ry

Board P should be shiny to reflect sunlight into the cocker.
Pot Q should be painted in black to increase the heat absorption.
Case R should be made of metal to enhance heat transfer.

vow

The glass cover can reduce heat loss by convection.

The diagram shows an experiment that demonstrates convection taking place in water.
What happens to the water to cause the convection ?

A, The water expands and its density decreases.

The water expands and its density increases.

B
C. The water contracts and its density decreases.
D

The water contracts and its density increases. heat

10.

11,

12.

13.

A metal spoon is put into a bowl of hot soup. When it is taken out of the soup, it cools by emitting
A. electrons.

B. infra-red radiation.

C. visible light.

D. ultra-violet radiation.

In winter, when we sit on a metal chair, we feel cold continuously. What is the reason behind ?
A. Metal has a small specific heat capacity.

B. Metal is a good reflector of heat.

C. Metal is a good radiator of heat.
D.

Metal is a good conductor of heat.

Which of the followings are related to the process of convection ?
(1) Some birds use hot air currents to gain height.
(2) At day time, breezes move from sea to land.
(3) At night time, breezes move from land to sea.

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

Which of the following processes does not involve the movement of molecules ?
A. conduction

B. convection

C. radiation

D. diffusion

Which of the following animals is the best emitter of infra-red radiation from their bodies ?
A. awhite cat

B. ablackdog

C. abrown horse

D. ared fox

Arrange the following materials from the poorest conductor to the best conductor in order.
(1) air

(2) copper

(3) vacuum

(4) water

1, (3), 2, (9

1), 3@, ()

3), 1,2, @

(ORONON)]

vow»

The radiators on motor cars are painted black. What is the reason behind ?
A. It will not get dirty easily.

B. Black surface is a good emitter of heat.

C. Black surface is a good conductor of heat,

D. Black surface is more beautiful.
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14,

15,

16.

17.

18,

19.

20.

Which of the following is NOT an application of the poor conductor of heat ?
A.  wooden handles of frying pans

B. fur of the animals

C.  cooling fins of the engine radiators

D.  double glazing of windows

Which of the following correctly describes shiny surfaces concerning infra-red radiation ?
A. They are good absorbers and good emitters.

B. They are good absorbers but poor emitters.

C.  They are poor absorbers and poor emitters.

D.  They are poor absorbers but good emitters.

A metal rod and a rubber rod are at the same temperature. When they are held in the hand, the metal rod “feels” colder than
the rubber rod. The best explanation for this observation should be

A.  metal has a higher melting point than rubber.

B.  metal has a lower specific heat capacity than rubber.
C. metal is a better conductor of heat than rubber.

D. metal is a better absorber of heat than rubber.

Which of the following correctly describes dull surfaces concerning infra-red radiation 7
A.  They are good absorbers and good emitters.

B. They are good absorbers but poor emiters.

C. They are poor absorbers and poor emitters.

D. They are poor absorbers but good emitters.

A bowl of hot soup is placed in air. Which of the following transfer processes would carry away the energy from the soup to)
cool it down ?
(1) conduction
(2) convection
(3) radiation

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

Which of the following substances is the best conductor of heat ¢

A.  vacuum
B. air

C. water
D. iron

Which of the following process can heat be transferred in a vacuum 7
(1) conduction
(2) convection
(3) radiation

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

21,

22.

23.

24,

25.

26.

hot water out €— =

cold water in—»

The above figure shows a simple solar heater. What type of material should be used for the pipe to give the hottest water
from the heater ?

A.  Plastic painted white

B. Plastic painted black

C. Copper painted white |
D. Copper painted black

Normally, the conduction of heat through a substance depends on its state. Which of the following correctly arranges the

three states from the poorest conductor to the best conductor ?
ﬁ

In a hot summer day, Peter wears white shirt and black trousers. When he stands under the sun, he feels that his feet are
hotter than his back. Which of the following is the possible reason ?

The white shirt emits less infra-red radiation than the black trousers.

The white shirt emits more infra-red radiation than the black trousers.

The white shirt absorbs less infra-red radiation than the black trousers.

The white shirt absorbs more infra-red radiation than the black trousers.

A. gas liquid solid
B. solid gas liquid
C. gas solid liquid
D. liquid gas solid

‘When a match is placed near the flame of a Bunsen burner as shown, it is found
that the match does not ignite. Which of the following is the best reason ?

A.  The temperature of the flame is not high enough.

B. Airis nota good conductor of heat.

C. There is no convection current near the flame.

D. There is no radiation from the flame,

gowy

In the diagram shown, a piece of metal gauze is used to keep the ice at the
bottom of the test tube. The upper part of the test tube is then heated until
the water boils. However, the ice still exists at the bottom. Which of the
followings are the possible reasons ?

(1) Water is not a good conductor of heat.

(2) Convection can hardly be set up between boiling water and ice.

(3) The metal gauze prevents heat from conducting to the ice.

boiling water

metal gauze

A (1) & (2) only L
B. (1) & (3) only

C. (2)&(3)only

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

A vacuum can prevent heat transfer by
(1) conduction
(2) convection
(3) radiation

A. (1)only
B. (2)only
C. (3)only
D. (1) & (2) only
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27.

28.

29.

30.

silvery surface

In a vacuum flask, the inside walls have silvery surface. The main purpose of this design is to reduce heat transfer by
conduction only.

radiation only.

conductfon and convection only.

convection and radiation only.

vowp

A

Billy wants to set up a convection current inside the water in a metal tank. Which of the following methods can achieve this |
(1) Heat the water at 4.
(2) Cool the water at 4.
(3) Cool the water at B.

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

A beaker of water is heated by a flame placed at the bottom. Which diagram below best shows the convection currents ?
A. B. C. D.

=1

In a water heating system, the hot water from the heater flows to the tap through water pipes. However, heat is lost during the
flowing process. Which of the following statements are cotrect concerning the flowing process ?

(1) Heat is lost through the walls of the pipes by conduction,
(2) Heat is lost through the surrounding air by convection.

(3) Heat is lost to the surrounding by radiation.

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

Questions 31 and 32 : The following figure shows the design of the top of a house.

31.

32.

33,

34,

35.

roof

fibre

ceiling

‘What material should be used to cover the roof of the house in order to keep the house cooler in a hot day under the Sun ?
A. alayer of red brick

B. alayer of dark soil

C. alayer of black paint

D. alayer of white paint

Fibre is used to separate the roof and the ceiling. How may fibre help to prevent heat from passing through the ceiling ?
A. Fibre allows air to pass through easily.

B. Fibre traps air.

C. Fibre is cold.

D. Fibre is light in colour.

Which of the following correctly explains the main reason for the heat to be transferred in the process of convection ?
A.  The heat is carried away by infra-red radiation,

B. The process is achieved due to the temperature difference in a solid.

C. The process is achieved due to the density difference in a fluid.

D. The process is achieved due to the vibration of molecules.

In the design of a solar heater, the panels are painted black in colour. What is the reason behind ?
A. To make the panel become good conductor.

B. To allow convection to take place.

C. To improve the absorption of infra-red radiation.

D. Toimprove the emission of infra-red radiation.

B
A ¥

white metal plate electric heater ~ black metal plate

Two identical metal plates, one painted with white colour and the other painted with black colour, are placed at equal
distances from a radiant heater as shown. Afier some time, which metal plate absorbs more energy and which metal plate
emits more energy ?

Metal-plate that absorbs more energy Metal plate that emits more energy

A. white white
B. white black
C. black white
D. black black
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Part C : HKDSE examination questions

36.

37.

38.

<HKDSE Sample Paper IA - 1>

Cynthia places a carpet on a tile floor. After a while, she stands in bare feet with one foot on the tile floor and the other
on the carpet as shown. She feels that the tile floor is colder than the carpet. Which of the following best explains this|
phenomenon 7

A. Thetile is a better insulator of heat than the carpet.

B. Thetile is at a lower temperature than the carpet.

C.  The specific heat capacity of the tile is smaller than that of the carpet.

D. Energy transfers from Cynthia’s foot to the tile at a greater rate than that to the carpet.

<HKDSE 2014 Paper IA -1 >

Two identical scoops of ice-cream are transferred from a refrigerator into paper cup X and vacuum flask ¥ shown above,
Under room temperature, the time required for the ice-cream in the containers to melt completely is # and #y respectively,
What is the expected result and explanation 7

A. x>ty as the vacuum flask reduces heat loss to the surroundings.

B. x>ty as the vacuum flask retains the heat.

C. 1y >tx as the vacuum flask keeps things cold by releasing heat into the surroundings.
D

ty > fx as the vacuum flask reduces the rate of heat gain from the surroundings.

< HKDSE 2015 Paper JA -1 >

A driver parks his car outdoor under the sun. After parking, he switches off the engine of the car. Two hours later when he
gets back into the car, he feels that the inside of the car is far hotter than outside.

The best explanation is

A. the car's engine is still generating heat after the engine has been switched off,

B. the car's metal parts absorb infra-red radiation at a faster rate than the surroundings.
C. the glass windows of the car trap infra-red radiation and a greenhouse effect results.
D

the surrounding air is a good insulator of heat which reduces heat loss by conduction.

39. <HKDSE 2016 Paper JA~1 >
Some icy cold liquid is kept cold inside a vacuum flask, Which statements are correct ?
(1) The flask's cork stopper reduces heat gain from the surroundings.
(2) The silver coating on the inner surface of the glass wall is a good reflector of infra-red.

3) The vacuum between the double glass walls reduces heat gain by radiation.

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

40. <HKDSE 2019 Paper IA-1>

41. <HKDSE 2020 Paper IA-1>

" . Temperature sensors 2, O, Rand §
isi 1ty filled cubic water tank
:feb;:::; ;s: ;ﬁiﬁf&iﬁcﬁm :f‘;x?to{a, feft, ight and bottom surfaces of the tank.

S heater

Aftver the heater is switched on for & short duration, which pair of sensors below would indicate the
largest temperature difference ?

A Gand R
B. Rend §
C. Gand §
D, Pand R

PA-HG2-M/09




DSE Physics - Section A : M.C. Solution PA-HG2-MS/01

HG2 : Transfer Processes

DSE Physics - Section A : M.C. Solution PA -HG2-MS/02

HG?2 : Transfer Processes

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

M.C. Answers

I. B

g g r e
o o w »

O oo N A
QO v o w >

11.
12.
13.

14.

15.

16.
17.
18.
19.
20,

M.C. Solution

m

@

(€)

)
@

©

m
@
6]

B 21. D 31. D 41.D
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B 23. B 33. C
6] 24. C 34. C
C 25. A 35. D
C 26. D 36. D
A 27. B 37. D
D 28. B 38. C
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(€ 30. D 40. D

Aluminium is a good conductor ;
heat lost by conduction cannot be reduced.
To reduce heat lost by conduction, the potato should be wrapped with an insulated foil.

Convection outside the wrapped potato can still take place after wrapping with aluminium foil.
To reduce heat lost by convection, the potato should be placed inside an insulated box.

Shiny surface of the aluminium foil is poor emitter of radiation,
thus heat lost is reduced.

Silvery can reduce heat loss by radiation since silvery surface is a poor emitter of radiation.

Cork is a poor conductor and reduces heat loss by conduction.
The stopper prevents hot air rises up and reduces heat loss by convection.

Vacuum can reduce heat loss by conduction and convection but not radiation,
as heat radiation can transfer though vacuum.

Since the whipped egg white is a poor conductor, heat can hardly transfer from the top to the ice-cream.
The egg white is white in colour, it should be a poor radiator, and radiation is not a factor here.

Since the cake is a poor conductor, heat can hardly transfer from the bottom to the ice~cream.

1l

12.

D

v (€8] Aluminium is a good conductor, it can conduct heat away faster.

x @) Silver in colour transfers heat away by radiation slower, not faster.

v 3) Fin-like design can increase the surface area for faster conduction of heat.

C

v A Board P should be shiny to reflect sunlight into the cooker, so that more solar energy can enter the case.
v B. Pot Q should be painted in black to increase the heat absorption, since black surface is good absorber.
* C. Case R should be made of insulator to reduce heat lost to the surroundings.

v D. The glass cover can reduce heat loss by convection, as hot air cannot escape from the case.

A

‘When water is heated, it expands and density decreases.

Thus it rises to the top to form the convection current.

B

All hot or warm objects would emit heat by radiation which is infra-red radiation.

D

Since metal is a good conductor of heat, it conducts heat continuously from our bedy to make us feel cold.

4 (1) Some birds make use of the rise of hot air currents to gain height and reach the upper sky.

The air currents arc due to convection in air.
v @) At day time, the land is hotter than the sea.

Air above the land rises and breezes move from the sea to the land to form convection current.
v ®3) At night time, the sea is hotter than the land.

Air above the sea rises and breezes move from the land to the sea to form convection current.
C

Radiation is the transfer of energy by infra-red radiation which can travel in vacuum,

thus it does not involve any molecular motion.

B

Black colour surface is the best emitter of radiation.

D

Vacuum does not conduct heat, therefore it is the poorest.

Air is a gas which is poor conductor.

Water is a liquid which does not conduct heat well, but the conduction is better than air.

Copper is a solid which is the best conductor.
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13,

15.

16.

18.

19.

20.

21,

B

Black surface is a good emitter of radiation, thus heat can be emitted quickly.

4 A. Wood is a poor conductor.
It is used so that heat cannot conduct well to the handles from the hot pans.

v B. The fur of the animals traps air and is poor conductor of heat,

They prevent heat lost from the bodies of animals to the surrounding air,
x C. Cooling fins of the engine radiators are made of good conductors to conduct away heat quickly.
v D. Double glazing window contains air between two sheets of glass.

It can reduce heat flow across the window by conduction,

Cc

Shiny surfaces are both poor absorber and poor emitter of infra-red radiation.

[

Since metal is a better conductor of heat, it conducts heat quickly away from the hand, thus the hand feels cold.

A

Dull surfaces are both good absorber and good emitter of infra-red radiation.

D

v (03] Heat is conducted away from the bowl to the surrounding ajr.

v ) Above the soup, convection currents form to carry away the energy from the soup.
v 3) The soup emits infra-red radiation to lose energy.

D

Iron is metal, all metals are good conductors, thus iron is the best conductor of heat among the given substances.

C

* (1) Conduction requires a medium (solid, liquid or gas) to transfer heat.

x 2 Convection requires a fluid (liquid or gas) to form a convection current.

v 3) Radiation transfer heat by infra-red radiation which can travel through vacuum,
D

Copper is a good conductor.
It should be used so that heat can conduct well from the pipe into the water.

Black surface is a good absorber of radiation.
The surface should be painted black to absorb more heat by radiation.

23.

24,

25.

26.

27.

28.

29.

30.

A

Gas is the poorest conductor

Solid is the best conductor among the three states of substances.

B

Since air is not a good conductor, heat cannot be conducted well to the match.

Thus the temperature of the match is not high enough to be ignited.

C

Since the white shirt is a poor absorber of radiation,

it absorbs less heat than the black trousers which is a good absorber of radiation.

AN N = LN NS

®

B

)
@
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Y
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As water is a not a good conductor of heat, heat is not easy to conduct from the top to bottom of tube.
Since the hot water is at the top and ice at bottom, convection current can hardly be set up between them,

Metal gauze is a good conductor. It does not prevent heat to be conducted,

Conduction requires a medium to transfer heat. Thus, there is no conduction in vacuum.
Convection requires a fluid to transfer heat. Thus, there is no convection in vacuum.

Radiation can take place in vacuum,

Silvery surfaces are poor emitter of radiation.

D

1)
@
)

If the water at 4 is heated, the hot water has no place to rise to form convection currents.
If the water at 4 is cooled, the cold water sinks to form convection currents.

If the water at B is cooled, the cold water has no place to sink to form convection currents.

The hot water rises to the top and then flows to the sides of the beaker to form convection currents.

m
@

3)

Some heat is lost by conduction through the walls of the pipes.

Since the temperature of the pipe should be higher than the room temperature,
air around the pipe is heated and rises to form convection currents.

All warm objects would emit heat by radiation.
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32.

33.

34,

35.

36.

37

38.

D

White colour surfaces are poor absorbers of radiation,

B

Fibre traps air to become a poor conductor of heat.

C

For convection current to be formed, the fluid must have different densities at different temperatures
50 that hot fluid rises and cold fluid sinks.

9]

The panels of a solar heater is painted black since black surface is good absorber, it can absorb more heat by radiation.

D

Black surfaces are both good absorber and good emitter of radiation.

D
* A. The tile is a better conductor of heat than the carpet, not better insulator.
x B. Both the tile and the carpet are at the same temperature of the surroundings.
* C. For a fixed amount of energy transfer and same mass,
smaller value of specific heat capacity would cause greater rise of temperature.
But in this case, the energy is transferred from the foot continuously with different rate.
v D. Since the tile is a better conductor than the carpet,
heat is transferred from the foot to the tile at a greater rate than that to the carpet ;
thus the tile floor is felt colder.
D

The vacuum flask ¥ takes longer time for the ice-cream to melt completely
since the vacuum flask can reduce the heat transfer with the surroundings,

thus reduce the rate of heat gain from the surroundings.

o]

x A. The car's engine would stop giving out heat when the engine has been cooled down
after some time when the engine has been switched off.

x B. The car's metal parts absorb infra-red radiation would only cause the metal body of the car hot,
but not the temperature inside the car.

4 C. Infra-red radiation from the Sun can pass through the window to heat up the air inside the car,
but the infra-red radiation inside the car cannot pass through the window and is trapped inside.
This is the greenhouse effect.

* D. Heat is trapped inside the car by greenhouse effect,

Heat loss by conduction is not the main reason.

39,

)]

@
3)

The cork stopper is a poor conductor, it can reduce heat gain from the surrounding air by conduction.
The stopper can reduce heat gain from the surroundings by convection.

The silver coating is a good reflector of infra-red and thus reduce heat gain by radiation.

Vacuum cannot reduce heat gain by radiation,
it can only reduce heat gain by conduction and convection.
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The following list of formulae may be found useful : 1. (c) Statc ONE design in the vacuum flask shown in Figure 2 that helps to reduce heat loss by radiation. (1 mark)

Energy transfer during heating or cooling E=mcAT

Part A : HKCE examination questions
(d) Can a thermal flask also store cold liquids and keep them cold for a period of time ? Explain your answer. (2 marks)

1. <HKCE 2007 Paper I-3>

Read the following passage about thermal flasks and answer the questions that follow.

Working principles of thermal flasks

Thermal flasks are used to store hot liquids and can keep them warm for a period of time. Insulating by foam and
insulating by vacuum are two common ways of making thermal flasks. 2 <HKCE 2010 Paper1-3 >

Describe how to use the apparatus as shown in the Figure below to conduct an experiment to demonstrate the convection of

For a thermal flask applying insulation by foam, a layer of foam is used to wrap the container (see Figure 1). Both the (4 marks)
marks|

foam and the air trapped inside the foam are poor conductors of heat. Also, the air inside the foam is broken into many air current,
tiny bubbles, which reduce convection of air inside the foam. Heat transfer through foam is therefore pretty slow.

A
For a thermal flask applying insulation by vacuum, there is a vacuum between the double glass walls of the container (see \‘\,. \\\
Figure 2). The heat insulation of vacuum is better than that of foam. Furthermore, the inner surface of walls of the glass
container is painted silvery to reduce heat transfer. As glass is fragile, the glass container is protected by an outer case )
with an insulated support. K
. \
stopper \
ppei \\\
a candle a lighted joss stick (Z4%) with smoke

double-wall
silvered glass

vacuum
| <——cardboard ——p

>

hot liquid ~

insulated
support
Figure 1 Figure 2
a lighter a glass with upper part separated by a cardboard (see schematic diagram)
(@) Explain how the foam reduces heat transfer by conduction and convection. (2 marks)

(b) Explain why the heat insulation of vacuum between the double glass walls is better than that of foam. (2 marks)




DSE Physics ~ Section A : Question PA-HG2-Q/03 DSE Physics - Section A : Question PA-HG2-Q/04
HG?2 : Transfer Processes HG2 : Transfer Processes
| |
Part B : Supplemental exercise }4. (b) When water flows through the pipe in the solar heater at a rate of 0.01 kg 57, its temperature tises by 7°C.
! (Specific heat capacity of water = 4200 J kg™ °C™')
3. 3
(i) Find the power supplied by the heater. (3 marks)
The above figure shows a vacuum flask used for keeping hot liquids warm. (i) If the rate of flow of water were reduced to 0,04 kg min?, find the increase in temperature. Briefly comment on
your answer. (4 marks)
(a) What is the use of the stopper placed at the top of the flask ? (2 marks)
(b) Why do the inside walls of the flask have silvery surfaces ? (2 marks)
(c) Why is the space between the inner wall and outer wall vacuum ? (2 marks)
5.
hot water out ¢——
4.
cover glass
cold water in ———p
hot water out w——
The above figure shows a solar panel used to heat water.
X (a) State the process by which energy is transferred
in — laggil
EBld Fakgin 26608 (i) from the sun to the outside of the pipe in the solar panel ; (1 mark)
The figure above shows a simple solar heater. (ii) from the outside of the pipe to the water inside it. (1 mark)
(a) (i) Why should the inner wall of the heater and surface of the pipe be blackened ? (2 marks)
(b) The following is a list of materials which are proposed to be used as the pipe material that contains the water.
“poli 1 hite plastic, black plastic, black-pai *
(ii) The heater is covered by a sheet of glass. Give one reason for this. (1 mark) peiakisd Gepmer. lask, white plastic] black plastic: blackspalrited eqppst

(ifi) Suggest one material suitable for the lagging.

(1 mark)

Suggest the most suitable material for the pipe. Give two reasons to support your choice. (3 marks)




DSE Physics - Section A : Question Solution PA-HG2-QS/01 DSE Physics - Section A : Question Solution PA -HG2 - QS /02
HG2 : Transfer Processes HG?2 : Transfer Processes
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 c:nT 4. (b) (i) In1minute, heat supplied by the heater = P = (294) (1 x 60) = 17640 J 1]
. . By E=mcAT
Question Solution a4
< (17640) = (0.04) (4200) AT 1]
1. (a) Foamis a poor conductor of heat. [11 . AT = 105°C [1]
The small air bubbles inside the foam reduce the air convection. 1 This is impossible because water would boil at 100°C, [11
() Vacuum does not have air, thus no conduction of heat, [1}
Vacuum does not have air, thus no air convection. [1] .
5.  (a) (i) radiation [1]
(¢) The vacuum flask has silvery surface to reduce radiation. [1] (i) conduction 1]
(d) Yes! 1] .
(b) The most suitable material is black-painted copper. (13
Since the thermal flask can reduce heat transfer, the liquid can be kept cold for a period of time. [1]
Black surface is a good absorber of radiation, thus more solar energy can be absorbed. 1]
Copper is a good conductor, thus heat can be conducted well from the pipe to the water. {11
2. Putthe candle in the glass and light up the candle with the lighter. [1]
Put the lighted joss stick inside the other side of the glass. [1]
Observe the movement of the smoke. [1]
The smoke from the joss stick moves through the bottom of the separator and rises on the side of the candle. [1]
3. (a) Toreduce heat lost by convection m
and conduction. [17
(b) To reduce heat lost by radiation. [1]
since silvery surface is a poor emitter of radiation. [1]
(c) To reduce heat lost by conduction f11
and convection. 1
4. (@) (i) To ensure maximum amount of heat absorbed [1}
since blackened surface is a good absorber of infra-red radiation. [1]
(ii) To prevent cooling by convection. [1]
OR
To trap heat by greenhouse effect. [1]
(iii) Any ONE of the followings : < OR any other suitable insulator > [1]
% cotton wool
* foam
% polystyrene
®) () By Pt=mcAT [1]
" P(1) = (0.01) x (4200) x (7) [

P = 294W

1






