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FORMULAE
You may find the following formulae useful.

average velocity = displacement
time  

v s
t

=

acceleration = change in velocity
time  

a v u
t

= −( )

force = mass × acceleration F = m × a

change in potential = mass × gravitational field strength × change in height PE = m × g × henergy

kinetic energy = ½ × mass × (velocity)2 KE = ½ × m × v2

electrical energy = voltage × current × time E = V × I × t

power = work done
time taken  

P W
t

=

work done = force × distance moved in the direction of the force W = F × s
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1. This is a diagram of the nucleus in a lithium atom.

 (a) The key for the diagram is not complete.
  Complete the key.

(1)

 (b) Use the diagram to help you complete the symbol for a lithium nucleus.

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

7Li
(1)

 (c) How many electrons does an atom of lithium have?

 ..................................................
(1) Q1

(Total 3 marks)

    key

  proton

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



4

*H37751A0416*

BLANK PAGE



Leave 
blank

5

Turn over*H37751A0516*

2. Jane’s school has a new carpet in the library.

 Some pupils now get small electric shocks from the metal door handle when they leave 
the library.

 (a) For her science homework, Jane was asked to explain this.
  Here is Jane’s answer.

When I walk on the new carpet I become negatively charged.
This is because my shoes and the carpet are both electrical 
conductors.
The heat between my shoes and the carpet causes a transfer of 
charge.
When I put my hand close to the metal door handle, protons jump 
from my hand to the handle.

  Her teacher has underlined three mistakes.
  Use words from the box to correct Jane’s mistakes.

electrons insulators neutrons

radiator friction

mistake correct word

conductors

heat

protons

(3)

 (b) Electric shocks from static electricity can be a nuisance.
  State one example where static electricity can be useful.

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

   .......................................................................................................................................
(1) Q2

(Total 4 marks)
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3. Ahmed and Kerry made a model showing how Egyptians dragged bricks up a slope to 
build a pyramid.

 The diagram shows the model they made.
 Some forces are labelled with a letter.

 (a) Complete the sentences below by putting a cross ( ) in the correct box.

A

(i) The weight of the brick is 
B

C

D

(1)

A

(ii) The frictional force is
B

C

D

(1)

tension

string

brick

slope

weight 
hanger

A D C

B

pulley
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 (b) Kerry removes some of the weights from the hanger so the bricks start to slide down 
the slope.

  The upward tension is 25 N.
  The force A is 19 N.

  (i) Calculate the resultant force on the weights.

 resultant force =  ...................................  N
(1)

  (ii) Complete the sentence below by putting a cross ( ) in the correct box.

accelerate downwards

The weight hanger will accelerate upwards

move at constant velocity

(1) Q3

(Total 4 marks)
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Q4

(Total 3 marks)

4. In a paper mill, two rollers can make paper thicker or thinner.
 The diagram shows how the paper thickness can be controlled.

 Some of the radiation from the beta source is absorbed by the paper and some passes 
through the paper.

 The detector records the count rate for the radiation passing through the paper.
 The detector is connected to a computer which controls the rollers.

 (a) State and explain what happens to the count rate when the paper becomes thicker.

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

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

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

   .......................................................................................................................................
(2)

 (b)  Explain why a beta source is used instead of an alpha source.

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

   .......................................................................................................................................
(1)

rollers

direction

detector

beta source

paper
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5.
The photograph shows a large chandelier in a hotel.

It is hung from the ceiling by a chain.
The chain is attached to an electric motor so that the chandelier 
can be lowered for cleaning.

It then takes the motor 40 s to lift the chandelier 4.0 m to the 
position shown in the diagram.

pulley

ceiling

floor

motor

4.0 m

chandelier
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 (a) The mass of the chandelier is 80 kg.
  Calculate the increase in gravitational potential energy when the chandelier is lifted 

4.0 m.
  State the unit in your answer.
  The gravitational field strength is 10 N/kg.

 increase in gravitational potential energy =  .......................................
(3)

 (b) State the work done against gravity in lifting the chandelier 4.0 m.

 work done =  .......................................
(1)

 (c) The motor works at a voltage of 230 V and a current of 1.6 A.
  Calculate the electrical energy supplied to the motor in 40 s.

 electrical energy = .......................................
(2)

 (d) Suggest why your answer in part (a) is different to your answer in part (c).

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

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

   .......................................................................................................................................
(1) Q5

(Total 7 marks)
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6. Iodine-123 is a radioactive isotope.
 The graph shows a decay curve for iodine-123.

 (a) Use the graph to find the half-life of iodine-123.
  Show your working.

half-life = ......................... hours
(2)
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 (b) Iodine-123 is used to trace blood flow in a person’s body.
  It is injected into the blood stream.
  The gamma rays it emits can be detected outside the body.

  (i) Explain why an isotope with a much shorter half-life is not used.

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

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

    ................................................................................................................................
(1)

  (ii) Explain why an isotope with a much longer half-life is not used.

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

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

    ................................................................................................................................
(1) Q6

(Total 4 marks)
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7. Some students investigate the fall of an apple down a 
stairwell.

 The diagram shows the stairwell.
 The students measure the velocity of the apple as it 

passes each level.

 They also measure the time taken from the start to 
reach each level.

 The table shows their results.

level distance fallen 
(m)

velocity 
(m/s)

time
(s) average acceleration (m/s2)

A  0 0 0 At A 10.0

B  3 4.80  0.72 A→B  6.7

C  6 6.38 1.30 B→C

D  9 6.75 1.70 C→D

E 12 6.80 1.80 D→E

F 15 6.80 2.30 E→F

 (a) (i) Calculate the time taken for the apple to fall from C to D.

 time =  .................................... s
(1)

  (ii) Calculate the change in velocity from C to D.

 velocity change =  ...............................  m/s
(1)

  (iii) Calculate the average acceleration from C to D.

 average acceleration from C to D =  ..............................  m/s2

(2)

0 m

3 m

6 m

9 m

12 m

15 m

A

B

C

D

E

F
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 (b) Suggest, in terms of forces, why the average acceleration from A to B is less than the 
acceleration at A.

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

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

   .......................................................................................................................................
(1)

TOTAL FOR PAPER: 30 MARKS

END

Q7

(Total 5 marks)
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