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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. The photograph shows a crashed car.
 A car crash is often caused because the driver cannot stop in a short enough distance.

 (a) Which of these increases the stopping distance of a car?
  Tick ( ) the three correct conditions.

condition increases stopping distance?

car full of passengers

driving slower

good brakes

icy roads

worn tyres

(3)

 (b) What happens to the reaction time of a driver as he gets tired? 

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

(Total 4 marks)
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2. Emilio is discussing climate change with his grandmother

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

   bombarded

  To produce energy, nuclear fuel is  burned with neutrons.

    heated
(1)

 (b) A nuclear power station uses fuel and produces energy.
  Draw one straight line from each box on the left to the correct box on the right.

(2)

 (c) Complete the sentence below by putting a cross ( ) in the correct box.
  The energy produced is changed into electrical energy. 

   transformer.

  This is done using a  turbine and a generator.

   turbine and a motor.
(1)

‘I think the power 
stations are to blame‛

‘Not the nuclear ones, Gran.  
They make clean energy!’

‘How can nuclear power 
stations be clean?  They 
are so dangerous.‛

The fuel used is

The energy produced is

heat.

oil.

uranium.
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 (d) Suggest a reason why nuclear power stations are dangerous.

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

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

 (e) Suggest why nuclear power stations produce clean energy.

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

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

 (f) It is important to dispose of the waste from a nuclear power station safely.
  Explain how this can be done.

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

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

(Total 7 marks)
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3. The diagram shows how a radioactive source is used in a smoke alarm.

 (a) Complete each sentence to explain how a smoke alarm works.
  Put a cross ( ) in each correct box.

    electrolyses the air.

  (i) The radiation emitted by the source ionises the air.

    neutralises the air.
(1)

  (ii) As a result, charge flows across the gap and there is a current in the circuit.

    bigger.

   When there is a fire, the smoke makes this current smaller.

    the same.
(1)

    alpha particles.

  (iii) The source used in a smoke alarm emits beta particles.

    gamma rays.
(1)

 (b) The smoke alarm only needs thin shielding.
  Explain why.

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

   .......................................................................................................................................
(1) Q3

(Total 4 marks)

smoke detector

connections 
to alarm

current

electrode

radioactive source

electrode

current

1 cm 
gap

shielding
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4.
Shelley Woods is a champion wheelchair athlete.

In 2007 she won the 400 m race in Pratteln, 
Switzerland for Great Britain.

 The graph shows how her speed changed during the race.
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 (a) How long did Shelley take to complete the race?

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

 (b) Calculate Shelley’s average speed in m/s.

 average speed =  ................................. m/s
(2)

 (c) In which section, A, B or C, did Shelley have the greatest acceleration?

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

 (d) Shelley and her wheelchair have a combined mass of 80 kg.
  Calculate their maximum kinetic energy during the race. 

 kinetic energy =  ......................................J
(2) Q4

(Total 6 marks)
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5. The photograph shows Mposi using a flexible hose to refuel an aircraft.
 The hose is made of an insulator.
 The fuel is also an insulator.

 (a) After a while the hose becomes negatively charged.

  Explain how.

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

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

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

 (b) Explain why this could be dangerous.

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

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

 (c) Mposi overcomes this danger by connecting wires to the hose and the plane.

  Explain what now happens to the charge.

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

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

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

   .......................................................................................................................................
(2) Q5

(Total 5 marks)
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6. Fifty years ago, many shoe shops had X-ray 
machines.

 The photograph shows one of these.

 • They were used to check how well shoes 
fitted.

 • Customers stood with their feet in the bottom 
and viewed the fluoroscope screen at the top.

 • The fluoroscope screen emitted light where 
it was hit by the X-rays.

 • Customers could then see an image of their 
toes move inside the shoes.

 (a) Many children would stay on the machine as long as they could.
  Suggest why parents allowed children to stay on the machine.

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

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

 (b) X-ray fluoroscopes are now banned for use in shoe shops.
  Suggest why.

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

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

 (c) Modern X-ray fluoroscopes are used by doctors to diagnose and treat some 
illnesses.

  (i) Suggest why doctors are allowed to use X-ray fluoroscopes.

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

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

  (ii) Suggest an advantage of using an X-ray fluoroscope instead of a normal X-ray 
machine.

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

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

TOTAL FOR PAPER: 30 MARKS

END
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(Total 4 marks)
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