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 1  (a) What is meant by a scalar quantity?

..............................................................................................................................................

(1 mark)

 1  (b) Figure 1 shows two forces acting on an object at O.  The forces have been drawn to

scale.

Figure 1

 1  (b) (i) State the scale used in Figure 1 .........................................................................................

(1 mark)

 1  (b) (ii) Complete the scale drawing, Figure 1, to determine the magnitude of the resultant

force.

magnitude of resultant force ............................................... N 

(3 marks)    

Section A

Answer all questions in this section.

There are 20 marks in this section.

(02)

2

1.8 N

2.3 NO
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 2 Figure 2 shows the path that a tennis ball would follow in the absence of air resistance,

after being hit horizontally at A.

Figure 2

 2  (a) Explain why the path of the ball is curved in this way.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(2 marks)

 2  (b) Draw onto Figure 2 the path of a ball, hit in the same way at A, that is affected by air

resistance.

(1 mark)

 3 Figure 3 shows the electromagnetic spectrum.

Figure 3

 3  (a) Name the radiation that is in position A. .............................................................................

(1 mark)

 3  (b) Give a typical wavelength for radiation in position B. ..................................................... m

(1 mark)

 3  (c) State a possible effect on the human body of radiation in position C. ..................................

..............................................................................................................................................

(1 mark)

3

radio microwave A visible light B C gamma ray

A

ball’s position on hitting

the ground
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 4 When a diver is fully submerged, after jumping into the sea, the weight of water

displaced is 1020 N.  The sea water has a density of 1.03 × 103 kg m–3.

 4  (a) Calculate the volume of the diver.  Give your answer to 3 significant figures.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

volume ................................................................................ m3

(3 marks)

 4  (b) The diver’s weight is 1.00 × 103 N.

           State and explain what happens to the diver when he is fully submerged in the water.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(2 marks)

4

(04)
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 5 Figure 4 is a flow diagram for a power station.  The efficiency of each stage is shown

on the diagram.

Figure 4

5

Turn over �

(05)

20

total energy

input

total energy

output

boiler

80% or

0.80

turbine

45% or

0.45

generator

90% or

0.90

transformer

90% or

0.90

Calculate the efficiency of the multi-stage process.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

efficiency ................................................................................ 

(2 marks)

 6 Explain, in terms of electrons, how electrical energy is transformed into thermal energy

when there is a current in a metallic resistor.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(2 marks)

Turn over for next question
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(06)

 7 A climber falls 2.3 m before being stopped by his climbing rope that is secured above

him.

   The weight of the climber is 840 N.

 7  (a) Calculate the loss in gravitational potential energy of the climber.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

loss in potential energy .......................................................... J

(2 marks)

 7  (b) Figure 5 shows a force – extension graph for the rope being used.

Figure 5

Section B

Answer all questions in this section.

There are 50 marks in this section.

900

350

0
0 0.30 0.50

extension / m

force / N
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 7  (b) (i) Use Figure 5 to find the stiffness of the rope when it is being used with forces up to 

           350 N.  Give the appropriate unit.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

stiffness .................................................................................

unit .................................................................................

(4 marks)

 7  (b) (ii) Use Figure 5 to determine the energy stored in the rope when it is stretched by 0.25 m.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

energy ................................................................................. J

(3 marks)

Turn over for the next question
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8

(08)

 8  (a) Explain why the resistance of an NTC thermistor decreases when its temperature

increases.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(3 marks)

 8  (b) Figure 6 shows the variation of resistance with light level for a light dependent resistor

(LDR).

Figure 6
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 8  (b) An LDR is used in the circuit in Figure 7 to monitor light levels.

Figure 7

 8  (b) (i) Calculate the output voltage of the circuit when the light level at the LDR is 300 lux and

the resistance of the variable resistor is 150 Ω.  Assume that the battery has no internal

resistance.

   

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

output voltage ................................................................... V

(3 marks)

 8  (b) (ii) State and explain the effect on the output voltage of an increase in light level at the

LDR.

   

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(2 marks)

9

Turn over �

(09)

8

output voltage

LDR

battery voltage = 9.0 V
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 9 The table below gives the surface areas and U-values for the external parts of a house

before and after additional insulation has been added.

 9  (a) The temperature in a house with standard insulation is 23°C when the external

temperature is 11°C.  Calculate the total rate of heat transfer from the house.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

rate of heat transfer .......................................................... W

(4 marks)

 9  (b) Using data from the table above, determine which single part of the house should be

insulated to give the best reduction in the rate of heat transfer.  Justify your answer.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(3 marks)

10

(10)

7

part of house walls doors windows roof

area / m2 90 4 16 70

U-value with standard

insulation / Wm–2K–1 1.0 2.4 5.0 0.6

U-value with additional

insulation / Wm–2K–1 0.6 2.4 2.9 0.3
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10  (a) The frequency of the most intense radiation emitted by the Sun is 5.96 × 1014 Hz.

     Calculate the surface temperature of the Sun.  Give your answer in °C.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

surface temperature .......................................................... °C 

(3 marks)

10  (b) Explain how Wien’s law and knowledge of the nature of the Earth’s atmosphere can be

used to account for the greenhouse effect.

     The quality of your written answer will be assessed in this question.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(6 marks)

9
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11 The table below gives test data relating to three types of petrol driven car used

commonly on roads in the UK.

11  (a) (i) Calculate the average acceleration, from rest, of car A during the test.  Give your

answer in m s–2.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

average acceleration ................................................... m s–2

(3 marks)

11  (a) (ii) Calculate the resultant force required to make car B accelerate at 2.10 m s–2.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

force ..................................................................................  N

(2 marks)

12

(12)

car A B C

mass / kg 1250 1340 1610

maximum power / kW 74 81 171

time, in second, taken to accelerate

from 0 to 96 km per hour 10.9 12.5 6.9

fuel economy / litre per 100 km 7.7 5.0 9.1

maximum speed / kmh–1 187 177 230
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11  (b) Suggest reasons why the data given for car C may cause environmental and social

concerns.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(3 marks)

Turn over for the next question

13

8
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12  (a) A wind turbine sweeps out on an area of 1500 m2.  The density of the air is 1.23 kg m–3.

     The wind speed is 14 m s–1.

     Calculate the maximum power available from the wind moving past the turbine blades.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

maximum power ............................................................... W

(2 marks)

12  (b) At high tide, a tidal barrage cuts off an area of 7.5 × 107 m2 of water from the sea.

     During 5 hours when the tide is going out, the water level drops by 3.4 m.  The water

has a density of 1030 kg m–3.

12  (b) (i) Calculate the reduction in gravitational potential energy of the water during 

           this 5-hour period.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

reduction in gravitational potential energy ......................... J

(3 marks)

14

(14)
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12  (b) (ii) Calculate the average power that is available from the water during this 5-hour period.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

average power ................................................................... W

(2 marks)

12  (b) (iii) Suggest why no tidal barrage generation scheme has yet been built in the United

Kingdom.

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

..............................................................................................................................................

(2 marks)

END  OF  QUESTIONS

15

9

(15)
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