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The diagram shows where heat is lost from a house that is not insulated.

26% through
the roof

33%
through
the walls

18% through
11% through the windows
draughts  12% through
the floor

(@ () Through which part of the house is most heat lost?

(i)  How can the heat loss through the windows be reduced?
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(b)

A homeowner wants to reduce her energy bills and make her home more energy efficient.
The table shows five ways this could be done. The table also shows how much money
each way would save the homeowner each year.

Money saved

Cost each year
Installing loft insulation £175 £60
Fitting draught-proofing £45 £20
Installing cavity wall insulation £300 £80
Adding a hot water tank jacket £15 £20
Using energy efficient light bulbs £60 £30

(i)  Which one of the five ways of reducing energy bills would reduce the yearly energy

bill the most?

(1)

(i)  This year the homeowner has only got £60 to spend to improve the energy efficiency

of her home.

Use the information in the table to explain what the homeowner should spend this

money on.
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The diagram shows a car radiator. The radiator is part of the engine cooling system.

Cooling fins

Pressure cap
Coolant ‘/
outat97°C

Coolant in at 112°C

Liquid coolant, heated by the car engine, enters the radiator. As the coolant passes through the
radiator, the radiator transfers energy to the surroundings and the temperature of the coolant
falls.

(&) Why is the radiator painted black?

()
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(b) Different radiators have different numbers of cooling fins along the length of the radiator.

The sketch graph shows how the number of cooling fins affects the rate of energy transfer
from the radiator.

Rate of
energy
transfer
from the
radiator
in kl/s

.

Number of cooling fins

The number of cooling fins affects the rate of energy transfer from the radiator.

Explain how.

()

(c) When the car engine is working normally, 2 kg of coolant passes through the radiator each
second. The temperature of the coolant falls from 112 °C to 97 °C.

Calculate the energy transferred each second from the coolant.
Specific heat capacity of the coolant = 3800 J/kg °C.

Use the correct equation from the Physics Equations Sheet.

Energy transferred each second =

3)
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(d) On cold days, some of the energy transferred from a hot car engine is used to warm the air
inside the car. This is a useful energy transfer.

What effect, if any, does this energy transfer have on the overall efficiency of the car
engine?

Draw a ring around the correct answer.

decreases the does not change the increases the
efficiency efficiency efficiency

Give a reason for your answer.

2
(Total 9 marks)

The diagram shows a metal pan being used to heat water.

0 () () ——Gas flame

Energy from the gas flame is transferred through the metal pan by conduction.

Explain the process of conduction through metals.

4
(Total 4 marks)
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The diagram shows two thermometers. The bulb of each thermometer is covered with a piece of
wet cotton wool. One of the thermometers is placed in the draught from a fan.

' -

Thermometer bulb ___

Wet cotton wool 7

The graph shows how the temperature of each thermometer changes with time.
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(@ Which of the graph lines, A or B, shows the temperature of the thermometer placed in the
draught?

Write the correct answer in the box.

Explain, in terms of evaporation, the reason for your answer.

3)

(b) A wet towel spread out and hung outside on a day without wind dries faster than an
identical wet towel left rolled up in a plastic bag.

Explain why.

2
(Total 5 marks)
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5 Solid, liquid and gas are three different states of matter.

(a) Describe the difference between the solid and gas states, in terms of the arrangement and
movement of their particles.

4)
(b) What is meant by ‘specific latent heat of vaporisation’?

(@)
(c) While a kettle boils, 0.018 kg of water changes to steam.

Calculate the amount of energy required for this change.
Specific latent heat of vaporisation of water = 2.3 x 10° J / kg.

Use the correct equation from Section B of the Physics Equations Sheet.

Energy required = J

)
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(d) The graph shows how temperature varies with time for a substance as it is heated.

The graph is not drawn to scale.

F 3 C

360

Temperature

in*C
0 E./ Tlmé
—401-

/A

Explain what is happening to the substance in sections AB and BC of the graph.

Section AB

Section BC

4
(Total 12 marks)
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Mark schemes

1

(@)

(b)

(@)

(i)

(ii)

(i)

(ii)

walls

accept sides (of house)

fit double glazing

or

close / fit curtains / fit shutters

accept close windows

accept keep house at a lower temperature

accept fit (foam) draft excluders around the windows / in the jams
accept put plastic (film) across the windows

do not accept fit thicker glass

cavity (wall insulation)

accept the middle one

fit hot water jacket and draught-proofing

both required

(together) saves most money

only scores if first mark scores

accept saves more than fitting (energy efficient) light bulbs
accept saves £40

accept gives the shortest payback time

an answer fit energy efficient light bulbs (on its own) gains 1 mark
only

(5]

(matt) black is a good emitter of infrared / radiation

accept heat for infrared / radiation
ignore reference to good absorber
attracts heat negates this marking point

to give maximum (rate of) energy transfer (to surroundings)

accept temperature (of coolant) falls fast(er)
accept black emits more radiation for 1 mark

black emits most radiation / black is the best emitter of radiation for
2 marks
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(b) the fins increase the surface area
accept heat for energy

so increasing the (rate of) energy transfer
or
so more fins greater (rate of) energy transfer

(c) 114000
allow 1 mark for correct temperature change, ie 15 (°C)
or
allow 2 marks for correct substitution, ie 2 x 3 800 x 15
answers of 851 200 or 737 200 gain 2 marks
or
substitution 2 x 3800 x 112 or 2 x 3800 x 97 gains 1 mark
an answer of 114 kJ gains 3 marks

(d) increases the efficiency

less (input) energy is wasted

accept some of the energy that would have been wasted is
(usefully) used

or

more (input) energy is usefully used
accept heat for energy

(9]
accept atoms / particles for ions throughout

(a metal has) free electrons
accept mobile for free

(kinetic) energy of (free) electrons increases
accept energy of ions increases
accept ions vibrate with a bigger amplitude
accept ions vibrate more
do not accept electrons vibrate more
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(free) electrons move faster

or

electrons move through metal
accept electrons collide with other electrons / ions

(so) electrons transfer energy to other electrons / ions
accept ions transfer energy to neighbouring ions

[4]

(@ B
no mark for B - marks are for the explanation
first two mark points can score even if A is chosen

draught increases (the rate of) evaporation
accept more evaporation happens
accept draught removes (evaporated) particles faster

do not accept answers in terms of particles gaining energy from the
fan / draught

evaporation has a cooling effect
accept (average) kinetic energy of (remaining) particles decreases

so temperature will fall faster / further

(b) larger surface area

increasing the (rate of) evaporation
accept more / faster evaporation
accept easier for particles to evaporate

or

for water to evaporate from
accept more particles can evaporate

accept water / particles which have evaporated are trapped
(in the bag)

answers in terms of exposure to the Sun are insufficient

(5]

(& solid
particles vibrate about fixed positions
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closely packed
accept regular

gas
particles move randomly

accept particles move faster
accept freely for randomly

far apart

(b) amount of energy required to change the state of a substance from liquid to gas
(vapour)

unit mass / 1 kg
dependent on first marking point

(c) 41000 or 4.1 x 10* (J)
accept

41400 or 4.14 x 104
correct substitution of

0.018 x 2.3 x 108 gains 1 mark

(d) AB
changing state from solid to liquid / melting

at steady temperature
dependent on first AB mark

BC
temperature of liquid rises

until it reaches boiling point
dependent on first BC mark

[12]
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