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13 An electrician measures the potential difference (p.d.) between two different wires, X and Y, in a 
plug.

The plug is wired correctly and working safely.

The p.d. between wire X and wire Y is 0 V.

Which row shows the correct name of wire X and wire Y?

Wire X Wire Y

A earth live

B earth neutral

C live earth

D live neutral

Your answer  [1]

14  A force of 1200 N moves an object a distance of 16 m.

What is the work done on the object?

Use the equation: work done = force × distance 

A 75 J

B 9600 J 

C 19 200 J 

D 153 600 J

Your answer  [1]

15  Which row describes the potential difference for a washing machine and for a battery-operated 
torch?

Washing machine Torch

A 6 V a.c. 6 V a.c.

B 6 V d.c. 230 V d.c.

C 230 V a.c. 230 V d.c.

D 230 V a.c. 6 V d.c.

Your answer  [1]
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(e) A sound wave has a frequency of 500 Hz.

The speed of sound in air is 330 m / s.

Calculate the wavelength of the sound wave.

Use the equation: wave speed = frequency × wavelength

 Wavelength =  .....................................................  m [3]
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17 Since 2009, filament lamps in the home have often been replaced by other lamps, called LED 
lamps.

The table compares a filament lamp and an LED lamp which produce the same intensity of light.

Filament lamp LED lamp

Power 60 W 0.01 kW

Lifetime 2000 hours 26 000 hours

Cost to buy £1.00 £5.00

Cost to run over 1 year £22.00 £3.65

Dimmable Yes No

Structure Glass Plastic

(a) State the power of the filament lamp in kW.

 .............................................................................................................................................. kW [1]

(b) Calculate the energy transferred by the LED lamp during its lifetime.

Use the equation: energy transferred = power × time

Give your answer in kW h.

 Energy transferred =  ................................................. kW h [2]

(c) In 1 year, the filament lamp transfers 110 kW h of energy.

This costs £22.00.

What is the cost of 1 kW h of electricity?

 Cost = £  .......................................................... [1]
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(d) Calculate the number of filament lamps a person must buy during the lifetime of one LED lamp.

 Number of filament lamps =  .......................................................... [1]

(e) Suggest one reason for and one reason against using LED lamps.

Use the data in the table.

For  ....................................................................................................................................................

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

Against  .............................................................................................................................................

 ..........................................................................................................................................................
 [2]

(f) One LED lamp has an efficiency of 0.4.

In one second, the input energy transferred by the lamp is 10 J.

Calculate the energy wasted by the lamp in one second.

Use the equation: efficiency = 
useful output energy transfer

input energy transfer

 Energy wasted =  ....................................................... J [3]
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(g) The graph shows how the total cost of buying and using each lamp varies with the number of 
days each lamp is used.

Number of days

Total
cost (£)

4

2

0
20 40 60 80 100 1200

6

8

10

LED lamp

Filament lamp

Key:

(i) A person buys an LED lamp.

After how many days is the total cost of the LED lamp the same as the total cost of the filament 
lamp?

Use the graph.

 Number of days =  ................................................. days [1]
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21
(a) A scientist measures the activity, in counts per minute (cpm), of different radioactive isotopes.

The diagram shows the equipment the scientist uses.

Radioactive
isotope Detector

Counter

The scientist:
• Records the activity on the counter before the detector is switched on.
• Switches on the detector and records the activity with the radioactive isotope nearby.

The table shows the scientist’s results.

Activity (cpm)

Detector switched off  5

Detector switched on  420

(i) How can the scientist make the results more accurate?

Tick (�� ) one box.

Handle the radioactive isotope using tongs. 

Move the radioactive isotope further away from the detector. 

Place lead in front of the radioactive isotope. 

Zero the counter and take another reading. 
 [1]

(ii) The activity of a different radioactive isotope is 480 counts per minute (cpm).

Calculate the activity in counts per second.

 Activity =  ...........................  counts per second [1]
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(b) A radioactive isotope called yttrium-90 can be used to treat liver cancer.

(i) Yttrium-90 has a short half-life of 64 hours.

Explain why a short half-life is important for the patient.

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

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

 ..................................................................................................................................................... [2]

(ii) Problems of using yttrium-90 to treat liver cancer include:

• poor appetite, abdominal pain, fever or sickness

• people in contact with the patient can be exposed to small doses of radiation.

Explain why patients are treated with yttrium-90 despite these problems.

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

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

 ..................................................................................................................................................... [2]
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23 In 1986, there was an accident when a nuclear reactor in a power station exploded.

In the explosion, radioactive materials from inside the reactor were spread over the power 
station.

(a) Explain why workers at the power station were both contaminated and irradiated in the accident.

Contaminated because  ....................................................................................................................

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

Irradiated because  ...........................................................................................................................

 ..........................................................................................................................................................
[2]

(b) The flow diagram shows energy transfers when electricity is generated in a nuclear power 
station.

Nuclear reaction

..............................
store of uranium 
decreases.

Water is heated 
and changes into 

steam

.............................. 
store of water 
increases.

Steam turns 
turbine

.............................. 
store of turbine 
increases as it 
starts to turn.

Generator 
produces 
electricity

Energy transferred 
electrically.

Complete the flow diagram to show the changes in energy stores. [3]




