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1 Fig. 1.1 shows a distance-time graph for a falling object.
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Fig. 1.1

 (a) Use this graph to find the time it takes the object to fall from 0.60 m to 1.60 m.

 time =  .......................................................  s [2]

 (b) State and explain what the graph shows about the motion of the falling object.

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

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

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

 [Total: 4]
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2 Fig. 2.1 shows an irregularly shaped piece of card.

Fig. 2.1

 A student is asked to find the centre of mass of the card. The student is provided with a clamp and 
stand, a small mass attached to a thin string and a long pin.

 (a) Describe the procedure for finding the centre of mass of the card. You may draw a diagram.

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

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

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

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

 ...............................................................................................................................................[ 3]

 (b) What simple test can be carried out to confirm that the centre of mass has been found?

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

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

 [Total: 4]
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3 A student has a beaker of liquid as shown in Fig. 3.1.
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Fig. 3.1

 (a) The student makes some measurements. His results are shown in the table.

mass of beaker and liquid 280 g

mass of empty beaker 120 g

volume of liquid 200 cm3

  (i) Calculate the mass of the liquid in the beaker.

 mass of liquid =  ....................................................... g [1]

  (ii) Calculate the density of the liquid.

 density =  ............................................... g / cm3 [3]
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 (b) The student warms the beaker and liquid on an electric heater as shown in Fig. 3.2.

electric
heater

Fig. 3.2

  (i) State the name of the process by which thermal energy is transferred through the glass 
of the beaker.

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

  (ii) Explain how thermal energy is transferred throughout the liquid by convection.

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

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

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

 .......................................................................................................................................[3]

 (c) After heating for 20 minutes, the student re-weighs the beaker and liquid. He finds that the 
mass of the beaker and liquid has decreased to 260 g.

  (i) State the name of the process that causes this decrease in mass.

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

  (ii) In terms of molecules, explain how this process occurs.

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

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

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

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

 [Total: 11]
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4 At a party, three balloons are filled with a gas less dense than air. The balloons are tied to an 
empty drink can. The can floats, without moving, in the air above a table, as shown in Fig. 4.1.
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 (a) Fig. 4.2 represents the vertical forces acting on the can as it floats in the air.

  State the name given to the downward force labelled Y.

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

 (b) In terms of the vertical forces acting on the can, explain why the can does not rise or fall.

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

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

 (c) A window is opened, causing a draught of air into the room. The window is to the left of the 
balloons and can, and at the same height.

  On Fig. 4.1, draw an arrow indicating the direction of the resultant force on the can. [1]

 (d) One of the balloons suddenly bursts.

  State and explain what happens to the can.

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

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

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

 [Total: 5]
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5 A footballer kicks a football and it bounces to another player.

 Fig. 5.1 shows part of the path taken by the ball.

Fig. 5.1

 (a) Use words from the box to complete the sentences below. Each word may be used once, 
more than once, or not at all.

direction  downwards  forwards  mass  shape  slower  upwards 

  (i) Each time the football moves ....................................., it gains gravitational potential 
energy. [1]

  (ii) Each time the football hits the ground, it changes ....................................., and this results 
in energy stored as strain energy (elastic potential energy). [1]

 (b) Each time the football hits the ground, energy is transferred away from the ball.

  (i) State how you can tell this from the diagram.

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

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

  (ii) State what happens to the energy that is transferred away from the ball.

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

 [Total: 4]
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6 Fig. 6.1 shows a hydroelectric power station.
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Fig. 6.1

 (a) These are some of the stages explaining how the power station works. They are not in the 
correct order.

  A The electromagnets turn inside a large coil.

  B Water flows down pipes from the reservoir to the turbine.

  C Inside the generator, the spinning shaft turns electromagnets.

  D The falling water keeps the turbine spinning.

  Use the letters A, B, C and D to complete the flow chart to explain how the power station 
works.

Rainwater flows off the hills into the reservoir behind the dam.

The turbine transfers energy by a spinning shaft to a generator.

Electricity is generated.
 [3]
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 (b) Hydroelectric power is described as a renewable source of energy.

  Explain what is meant by the term renewable.

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

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

 (c) Using a renewable source of energy is one advantage of hydroelectric power compared with 
other energy sources.

  (i) State two other advantages of hydroelectric power.

1. ........................................................................................................................................

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

  (ii) State one disadvantage of hydroelectric power.

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

 [Total: 7]
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7 Fig. 7.1 shows a car and a snow tractor.

Fig. 7.1

 The car and the snow tractor have the same weight.

 (a) Explain why the snow tractor can travel across soft snow without sinking, but the car cannot.

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

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

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

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

 ...............................................................................................................................................[3]

 (b) The car driver checks his tyre pressure in a warm garage. The pressure of the air inside the 
tyre when it is warm is 24.0 N / cm2.

  The car is driven outside and left in the snow.

  (i) Suggest a value for the pressure of the air inside the tyre when it is cold.

 pressure =  ..............................................  N / cm2 [1]

  (ii) In terms of the air molecules inside the tyre, explain the change in the pressure of the air.

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

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

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

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

 [Total: 6]
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8 (a) A student arranges two 45° prisms as shown in Fig. 8.1. He aims a ray of red light to hit the 
surface of one of the prisms at 90°.
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Fig. 8.1

  The critical angle for the glass is 42 °.

  On Fig. 8.1, draw the path of the light through the prisms. [4]

 (b) Visible light is one region of the electromagnetic spectrum, as represented in Fig. 8.2.
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Fig. 8.2

  (i) Two regions of the electromagnetic spectrum are missing from Fig. 8.2.

   State the name of the missing region with the longer wavelength.

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

  (ii) An infra-red sensor is fitted into a room as part of an intruder alarm system.

   Explain how the sensor detects a person in the room.

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

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

  (iii) State two properties that are the same for all electromagnetic waves.

1. ........................................................................................................................................

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

 [Total: 9]
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9 A student has two powerful bar magnets and an iron rod.

 The student uses the N pole of one magnet and the S pole of the other magnet. Starting from the 
centre of the iron rod he rubs the poles against the rod out to its ends. He repeats this many times.

 Fig. 9.1 shows how the student uses the two magnets to make the iron rod into a magnet.
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Fig. 9.1

 (a) Label the magnetic poles created on the iron rod. [1]

 (b) Describe how to test whether the iron rod has become a magnet.

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

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

 (c) Suggest a material that could be used to make a permanent magnet.

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

 (d) Describe how a permanent magnet can be demagnetised.

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

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

 ...............................................................................................................................................[2]
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 (e) Another way of making a magnet is shown in Fig. 9.2.

iron nail

coil of insulated wire

Fig. 9.2

  (i) State the name given to this type of magnet.

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

  (ii) Suggest an advantage of this type of magnet.

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

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

  (iii) Suggest one use for this type of magnet.

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

 [Total: 8]
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10 Fig. 10.1 shows a charger for a mobile phone (cell phone).
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Fig. 10.1

 The charger contains a transformer.

 (a) (i) Suggest a suitable material for the coils of the transformer.

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

  (ii) The transformer has an input voltage of 240 V and an output voltage of 6.0 V. There are 
6000 turns on the input coil.

   Calculate the number of turns on the output coil.

 number of turns =  ...........................................................[3]

 (b) Place a tick in the box alongside the condition in which it could be dangerous to use the 
charger.

     cool

     damp

     dry

     warm
 [1]

 [Total: 5]
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11 In some areas there are high levels of background radiation.

 (a) Explain what is meant by background radiation.

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

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

 (b) Suggest how background radiation can be detected.

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

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

 (c) Radon-219 (21
8

9
6Rn) is a radioactive gas.

  Complete the table below to show the number of each type of particle in a neutral atom 
of 21

8
9
6Rn.

type of particle number

electron

neutron

proton

 [3]

 (d) Alpha particles are emitted when radon-219 decays.

  (i) Tick the box alongside the correct symbol for an alpha particle.

      α

      β

      γ
 [1]

  (ii) From what part of the radon-219 atom is the alpha particle emitted?

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

  (iii) Complete the table below to show the composition of an alpha particle.

type of particle number

electron

neutron

proton

 [2]

 [Total: 10]
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12 A student sets up the circuit shown in Fig. 12.1.

Fig. 12.1

 (a) On Fig. 12.1, label the thermistor with a T. [1]

 (b) The student wants to determine the resistance of the thermistor at different temperatures.

  Complete the sentences for the meters he should use in the circuit.

  (i) The meter to be connected in series with the thermistor is .................................. . [1]

  (ii) The meter to be connected in parallel with the thermistor is ................................ . [1]

 (c) These are the student’s results for a temperature of 20 °C.

p.d. across thermistor / V current in thermistor / A

3.2 0.0050

  (i) Calculate the resistance of the thermistor at 20 °C.

 resistance =  .......................................................Ω [3]

  (ii) When the temperature increases, the resistance of the thermistor decreases.

   State what happens, if anything, to the current in the thermistor.

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

 [Total: 7]
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