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(b) The student now uses the same equipment to build a circuit with all three lamps in series.

 Which circuit diagram shows this circuit?

 Tick (�� ) one box.

 
 [1]



4

© OCR 2024

(c) The student then uses some resistors to control the brightness of the lamps.

 Draw a line from each circuit symbol  to the type of resistor  it represents.

Circuit symbol Type of resistor

Light dependent resistor

Thermistor

Variable resistor

 [2]
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2 Waves transfer energy in many ways.

(a) Which length, A, B or C, on the diagram represents the wavelength of the wave?

 

B

A
C

Displacement

Distance

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

(b) Which wave has the greatest amplitude?

 Tick (�� ) one box.
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 [1]
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(c) Some waves are formed on the surface of water. 

 In 2 seconds, 7 waves pass a point.

 Calculate the frequency of the wave. 

 Give the unit.

 Frequency = .................................... Unit ............. [3]

(d) Microwaves can be used for both communication and heating.

 Draw lines to connect each use to one example  of that use.

Use Example

Cooking food

Lighting a room

Mobile phone

Night vision

Detecting broken
bones

Communication

Heating

 [2]
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3 The diagram shows a fairground ride called the Drop Tower.

 Riders are pulled to the top of the tower in a carriage.
 The carriage is then released and drops back to the bottom.

 

Carriage

Drop tower

(a) A petrol generator provides electricity for the ride.

 How is the useful energy stored in petrol?

 Tick (�� ) one box.

 Chemical store 
 
 Electromagnetic store 
 
 Electrostatic store 
 
 Kinetic store 
 [1]

(b) The total mass of the carriage with 12 riders is 2340 kg.

 The total mass of the 12 riders is 840 kg.

(i) Calculate the mean mass of each rider.

 Mean mass =  ..................................................... kg [2]

(ii)  Calculate the mass of the empty carriage.

 Mass =  ..................................................... kg [1]
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(c) The carriage and 12 riders are pulled up through a height of 60 m to get to the top of the ride.

 Calculate the change in gravitational potential energy of the carriage and 12 riders when it has 
reached the top.

 Use the equation:
 gravitational potential energy = mass × gravitational field strength × height.

 gravitational field strength = 10 N / kg.

 Gravitational potential energy =  ....................................................... J [2]

(d) The pulley lifts the carriage and riders at a power of 15 000 W.

 What is the definition of power?

 Tick (�� ) one box.

 The energy transferred in 10 seconds. 

 The height gained in one second. 

 The rate of change of speed. 

 The rate of energy transfer. 

 [1]
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5 The diagram shows a brake disc on a bike wheel. 

 

Brake disc

Bike wheel

 The brake disc gets hot when the brakes are used to stop the bike.

(a) Complete the sentence to explain why brakes get hot.

 Use words from the list.

 
chemical     elastic     gravitational     kinetic     thermal

 The brakes transfer energy from the ....................................... store of the bike to the 

 ....................................... store of the brake disc.
 [2]

(b) The graph shows the temperature of the brake disc on part of a bike journey.

 

0

Brake disc
temperature

(°C)

Time (s)
5 6 7 8 94321 10

0

25

50

75

100

125

150

 What time did the rider apply the brakes? 

 Use data from the graph.

 Time =  ....................................................... s [1]
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(c) Find the maximum temperature increase of the brake disc during braking.

 Use data from the graph.

 Temperature increase =  ....................................................  °C [2]

(d) Use your answer to part (c) to calculate the change in internal energy of the brake disc while the 
bike slows down.

 The specific heat capacity of the brake disc is 500 J / kg °C.
 The mass of the brake disc is 200 g.

 Use the equation:
 change in internal energy = mass × specific heat capacity × change in temperature

 Change in internal energy =  ....................................................... J [3]

(e) Complete the sentence to define specific heat capacity. 

 Use words from the list.

 
energy    joule    kilogram    mass    temperature    time

 Specific heat capacity is the ............................. needed to change the ............................. of one 

 ............................. of a material by 1 °C.
 [3]

(f) When the rider stops applying the brakes, the brake disc will cool down.

 Predict the temperature of the brake disc once it has stopped cooling down.

 Use data from the graph. 

 Temperature =  .....................................................  °C [1]
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6 Radium-223 is a radioactive isotope used in medical treatment.

(a) Complete the nuclear equation to show the decay of radium-223 (Ra) to radon (Rn).

   
223

88 Ra    4
2 �G  +  

......

...... Rn
 [2]

(b)
(i) Which of these is the correct definition of half-life?

 Tick (�� ) one box.

 The activity after half the age of the sample. 

 The time taken for the activity to reach 0.5Bq. 

 The time taken for half a decay to happen. 

 The time taken for the activity to fall to half. 
 [1]
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(c) Radium-223 emits alpha particles.

 It is injected into veins for medical treatment.

 The diagram shows the radium-223 medicine and syringe.

 

(i) There is no lead shielding on the syringe.

 Give a reason why this is safe.

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

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

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

(ii)  Why is radium-223 far more effective at destroying unwanted tissue than beta or gamma-emitters?

 Tick (�� ) one box.

 Alpha radiation is less harmful. 

 Alpha radiation is more ionising. 

 Alpha radiation is more penetrating. 

 Alpha radiation is more stable. 
 [1]
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7 Transformers are used in the National Grid to change the potential difference of the electricity 
supply.

(a)
(i) The diagram shows a transformer that converts potential difference from 25 000 V to 400 000 V.

 

Primary coil Secondary coil

 What type of transformer is this?

 Tick (�� ) one box.

 Step-across transformer 

 Step-along transformer 

 Step-down transformer 

 Step-up transformer 
 [1]

(ii)  The current in the 25 000 V primary coil of the transformer is 18 000 A.

 The secondary coil has a potential difference of 400 000 V.

 Calculate the current in the secondary coil.

 Use the equation:

 current in secondary coil = 
potential difference across primary coil × current in primary coil

potential difference across secondary coil

 Give your answer to 2 significant figures.

 Current =  ......................................................  A [3]
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8 Drivers pay to use a toll road. Cars stop at a payment point and then accelerate to the usual road 
speed.

(a) A car leaves the payment point and accelerates:
• for 11 s
• to a speed of 22 m / s.

The car is a typical family car.

(i) Calculate the car’s acceleration.

Use the equation:           acceleration =  
change in speed

time taken

 Acceleration =  ................................................  m / s2 [2]

(ii) Estimate the mass of a typical family car.

Tick (��) one box.

250 kg 

1500 kg 

5000 kg 

20000 kg 
 [1]
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(iii)  Calculate the resultant force on the car.

 Use:
• your answers to parts (a)(i) and (a)(ii)
• the Equation Sheet.

 Resultant force =  ...................................................... N [3]

(b) After a few minutes the driver needs to perform an emergency stop.

 Suggest one danger caused by large deceleration.

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

 ....................................................................................................................................................  [1]
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9 A student wants to find the resistance of a piece of wire.

 They clip the wire into a circuit with an ammeter , voltmeter  and variable power supply .

 The diagram shows how they clip the wire into the circuit.

 

crocodile clips
wire metre ruler

0 10 20 30 40

to rest of circuitto rest of circuit

(a) Draw a circuit diagram to show the full circuit they use.

 Use:
• this symbol for the wire 

• this symbol for the variable power supply 

 [3]
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10 The table shows information about some objects in the solar system.

Name Pluto Charon Earth The Moon

Type of object dwarf planet moon planet moon

Orbits around The Sun Pluto The Sun Earth

Diameter (km) 2370 1210 12 700 3480

Mass (kg) 1.3 × 1022 1.6 × 1021 6.0 × 1024 7.4 × 1022

Radius of orbit (km) 5.9 × 109 2.0 × 104 1.5 × 108 3.9 × 105

Gravitational force between 
the two objects (N)

5.0 × 1016 3.5 × 1018 3.5 × 1022 1.9 × 1020

(a) Name another type  of object in the solar system that is not  listed in the table.

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

(b) A student looked at the data and said:
 ‘A moon is always approximately half the diameter of the object it orbits.’

 Show that the student is incorrect .

 Use data from the table.

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

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

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

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

 ....................................................................................................................................................  [2]
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EXTRA ANSWER SPACE

If you need extra space use these lined pages. You must write the question numbers clearly in 
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