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Answer all questions in the spaces provided.

1 Figure 1 shows a car with an electric motor.

The car is moving along a flat road.

Figure 1

1 (a) (i) Use the correct answers from the box to complete each sentence.

[3 marks]
light electrical kinetic potential sound
The car’'s motor transfers .........cccccovviiiiiiene e, energy
INt0 USEful ....oooeiiii e, energy as the car moves.
Some energy iS Wasted as ...........ooccvviiiiiieeiiiien energy.
1 (a) (i) What happens to the wasted energy?
[1 mark]
0 2 G/Iun14/PH1FP
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1 (b) The electric motor has an input energy of 50 000 joules each second.
The motor transfers 35 000 joules of useful energy each second.
Calculate the efficiency of the electric motor.
Use the correct equation from the Physics Equations Sheet.
[2 marks]
EffiCIENCY = oo
6
Turn over for the next question
Turn over »
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2 (a) Figure 2 shows a signal generator connected to a loudspeaker.

The signal generator is adjusted to change the sound wave produced by the
loudspeaker.

Figure 2
Signal generator
o

Loudspeaker A NANA o T Cathode ray
7 o | oscilloscope
\\ d/, . O O

[e)Ne] !
Microphone

A microphone connected to a cathode ray oscilloscope (CRO) is used to detect the
sound waves from the loudspeaker.

Figure 3 shows the CRO traces, A, B and C, produced by three different sound waves.

The settings on the CRO were the same for each trace.

Figure 3
A B C
Amrawmni
\ / \ | ~__ \ |

| et
‘//

Use the correct letter, A, B or C, to complete each sentence.

2 (a) (i) The sound wave with the highest frequency is shown by trace

[1 mark]

2 (a) (ii) The sound wave with the smallest amplitude is shown by trace

[1 mark]

0 4
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5
2 (b) The loudspeaker produces a sound wave with a frequency of 850 hertz and a
wavelength of 0.4 metres.
Calculate the speed of this sound wave. Give the unit.
Use the correct equation from the Physics Equations Sheet.
Choose the unit from the list below.
joules metres/second watts
[3 marks]
Speed = .
2 (c) A motorbike is driven towards a microphone and CRO which are placed by the side of
the road.
The motorbike emits a sound wave of constant frequency.
Draw a ring around the correct answer to complete each sentence.
[2 marks]
As the motorbike moves towards the microphone, the frequency of the sound wave
higher than
detected by the microphone will be | the same as | the frequency of the sound wave
lower than
produced by the motorbike.
longer than
The wavelength of the sound wave detected by the microphone will be | the same as
shorter than
the wavelength of the sound wave from the motorbike.
Turn over »
0 5 G/Jun14/PHIFP

PMT

Do not write
outside the
box




PMT

6 Do not write

outside the
box
3 Energy can be transferred through some materials by convection.
3 () Use the correct answer from the box to complete the sentence.
[1 mark]
gas liquid solid

Energy cannot be transferred by convection through a ..........cccccccvvvvviiiiiiiiieiiiieireeneeeee, .

3 (b) Figure 4 shows a fridge with a freezer compartment.

The temperature of the air inside the freezer compartment is -5 °C.

Figure 4

—

Freezer compartment

\‘J—

Use the correct answer from the box to complete each sentence.

Each answer may be used once, more than once or not at all.

[3 marks]
decreased unchanged increased
When the air near the freezer compartment is cooled, the energy of the
air particles is ... .
The spaces between the air particles are ..........cccooccvveeeeeeiiiiiiiieeeen. :
The density of the air is ........cccvvvveiieiiiiee :
0 6 G/Iun14/PH1FP



3 (c) Table 1 shows some information about three fridges, A, B and C.

The efficiency of each fridge is the same.

Table 1
, - Energy used in
Fridge Volume in litres one year in kWh
A 232 292
B 382 409
C 622 524

3 (c) (i) Which fridge, A, B or C, would cost the least to use for 1 year?

[2 marks]

Give one reason for your answer.

3 (c) (i) A householder looks at the data in Table 1.
What should she conclude about the pattern linking the volume of the fridge and the

energy it uses in one year?
[1 mark]

3 (c) (iii) The householder could not be certain that her conclusion is correct for all fridges.

Suggest one reason why not.

Turn over »
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4 Iceland is a country that generates most of its electricity using geothermal power
stations and hydroelectric power stations.
4 (a) (i) Complete the following sentences to describe how some geothermal power stations
work.
[3 marks]
In regions where volcanoes are active, the ground is hot.
Cold v is pumped down into the ground
ANA IS .ovviiiiiiiiiieeeeeeeeee e by hot rocks.
It returns to the surface as steam. The steam is used to turn a turbine.
The turbine drives a .......ccooooiiiiiiiiieiecccccc, to produce electricity.
4 (a) (i) Which one of the following statements about geothermal power stations is true?
Tick (v') one box.
[1 mark]
Geothermal power stations use fossil fuels.
Geothermal power stations produce carbon dioxide.
Geothermal power stations provide a reliable source of electricity.
0 8 G/Jun14/PHIFP
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4 (b) What is needed for a hydroelectric power station to be able to generate electricity?
Tick (v') one box.
[1 mark]
Falling water
A long coastline
Lots of sunny days
Turn over for the next question
Turn over »
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5 A student used the apparatus in Figure 5 to compare the energy needed to heat blocks

of different materials.
Each block had the same mass.
Each block had holes for the thermometer and the immersion heater.

Each block had a starting temperature of 20 °C.

Figure 5

12V
Power supply

Thermometer

Insulation

/

Immersion heater — |

Material
The student measured the time taken to increase the temperature of each material
by 5 °C.

5 (a) (i) State two variables the student controlled.
[2 marks]
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11
Figure 6 shows the student’s results.
Figure 6
160

1401
1201
1001

Time taken B ]
in seconds 80';
601

40t -

204 =

-Concrete Copper Iron Tin )

Material
5 (a) (i) Why was a bar chart drawn rather than a line graph?
[1 mark]
5 (a) (iii) Which material was supplied with the most energy?
Give the reason for your answer.
[2 marks]
Question 5 continues on the next page
Turn over »
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5 (a) (iv) The iron block had a mass of 2 kg.

Calculate the energy transferred by the heater to increase the temperature of the iron
block by 5 °C.

Use the correct equation from the Physics Equations Sheet.

The specific heat capacity of iron is 450 J/kg °C.
[2 marks]

12
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5 (b) The student used the same apparatus to heat a 1 kg block of aluminium.
He recorded the temperature of the block as it was heated from room temperature.
The results are shown in Figure 7.
Figure 7
70
60
50
X
40 % T
Temperature
in °C X
30
X
20
10
0
0 2 4 6 8 10 12
Time the immersion heater is switched on for in minutes
5 (b) (i) One of the student’s results is anomalous.
Draw a ring around the anomalous result.
[1 mark]
5 (b) (ii) Draw the line of best fit for the points plotted in Figure 7.
[1 mark]
5 (b) (iii) What was the temperature of the room?
[1 mark]
Temperature = .........ccoeeeeeeieeeennn °C
5 (b) (iv) What was the interval of the time values used by the student?
[1 mark]
Interval = ... minutes
11
Turn over »
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6 (a) The visible light spectrum has a range of frequencies.
Figure 8 shows that the frequency increases from red light to violet light.
Figure 8
Increasing frequency
Red Green Violet
Use the correct answers from the box to complete the sentence.
decreases stays the same increases
[2 marks]
As the frequency of the light waves increases, the wavelength
of the light Waves ..., and
the energy of the light Waves ..., .
1 &4 G/Jun14/PHIFP

PMT

Do not write
outside the
box



PMT

Do not write
15 outside the
box

6 (b) Figure 9 shows what happens to the light energy when a ray of light hits a glass block.

Figure 9

Transmitted energy
90%

Reflected energy
8%

Incident energy
100%

98% of the incident energy is either reflected or transmitted by the glass block.

What happens to the other 2% of the incident energy?

Question 6 continues on the next page

Turn over »
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6 (c) Bottled beer will spoil if the intensity of the light passing through the glass bottle into the
beer is too high.

Figure 10 shows the intensity of the light that is transmitted through three different
pieces of glass.

Figure 10
2500 T T
| Key
] e Clear glass
20004 """ Green glass
B Brown glass
1500
Intensity of
transmitted
light in
arbitrary 1000
units
500 _ermmos -
.: 7 ~ N "N
‘\
S i — T \\ '
0 e ; ==Z _— ™ RS
300 400 500 600 700 800 900

Wavelength x 10-9 in metres

6 (c) (i) The pieces of glass all had the same thickness.

Suggest why.
[1 mark]
6 (c) (ii) Bottles made of brown glass are suitable for storing beer.
Suggest why.
[1 mark]
............................................................................................................................................ c
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7 (a)

7 (b) (i)

7 (b) (i)

7 (c)

Electricity can be generated using various energy sources.

Give one advantage and one disadvantage of using nuclear power stations rather than
gas-fired power stations to generate electricity.

[2 marks]
0 V7= 1] = T [ PPN
DISAUVANTAGE ..o i ———————
A single wind turbine has a maximum power output of 2 000 000 W.
The wind turbine operated continuously at maximum power for 6 hours.
Calculate the energy output in kilowatt-hours of the wind turbine.
Use the correct equation from the Physics Equations Sheet.

[2 marks]

Energy output = ... kwWh

Why, on average, do wind turbines operate at maximum power output for only 30% of
the time?
[1 mark]

An on-shore wind farm is made up of many individual wind turbines.
They are connected to the National Grid using underground power cables.
Give one advantage of using underground power cables rather than overhead power

cables.
[1 mark]

17
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8 Figure 11 shows one way that biscuit manufacturers cook large quantities of biscuits.
The uncooked biscuits are placed on a moving metal grid.
The biscuits pass between two hot electrical heating elements inside an oven.

The biscuits turn brown as they cook.

Figure 11

Uncooked biscuits Heating elements
Moving metal grid Light-coloured, shiny
\ metal case

| Cooked biscuits

The oven has two control knobs, as shown in Figure 12.

Figure 12
Power Speed of moving metal grid
3500 watts Slow Fast
8 (a) Which type of electromagnetic radiation makes the biscuits turn brown?

[1 mark]

8 (b) Suggest two ways of cooking the biscuits in this oven, to make them turn browner.
[2 marks]
SRS UPRSRRR
2 et e e e e e e eEeeeeeeeeee e e EEe—tteeeeeeeaanat—eteeeeeeee e nheaeteeeeeeeaaanrrtaeeeeaeeeanrreaeaaeeenn
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8 (c)

The inside and outside surfaces of the oven are light-coloured and shiny.

Explain why.

[3 marks]

Turn over for the next question
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9 In this question you will be assessed on using good English, organising
information clearly and using specialist terms where appropriate.
The information in the box is about the properties of solids and gases.
Solids:
e have a fixed shape
e are difficult to compress (to squash).
Gases:
e will spread and fill the entire container
e are easy to compress (to squash).
Use your knowledge of kinetic theory to explain the information given in the box.
You should consider:
e the spacing between the particles
e the movement of individual particles
e the forces between the particles.
[6 marks]
= T 0 1= (o] PP PTPTPTRRTPT
2 0 G/Jun14/PHIFP
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END OF QUESTIONS
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There are no questions printed on this page
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