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Answer all the questions.

1 The table shows some information from the Highway Code.

Speed (mph)
Thinking 
distance 

(m)

Braking 
distance

(m)

Stopping 
distance

(m)

30 9 14 ........................

40 ........................ 24 36

 (a) Complete the missing values in the table.

  Use the equation: stopping distance = thinking distance + braking distance
[2]

 (b) Different factors affect stopping distance.

  Draw lines to connect each factor with either thinking distance, braking distance, or both 
thinking distance and braking distance.

 Factor

[4]

Wet road

Alcohol

Speed

Mobile phone use

Thinking distance

Braking distance

Both thinking distance

and braking distance
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2  A group of students build four electrical circuits.

 All the cells and resistors are identical.

 

A B

C D

 (a) Which circuit will have the greatest current flowing through its wires?

  Tick (�� ) one box.

  A 

  B 

  C 

  D 
 [1]

 (b) (i)  Which two circuits will have the same current flowing through the resistors?

   Tick (�� ) two boxes.

   A 

   B 

   C 

   D 
 [1]

  (ii) Explain your answer to (b)(i).

   Use the equation: current =  
potential difference

resistance   to help.

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

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

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

 ...................................................................................................................................... [2]
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3  Kareem wants to use solar energy to provide electricity for his house.

 He fits photo-voltaic solar panels to his roof. These solar panels use energy from the Sun to 
generate electricity.

 (a) Which two statements are correct about solar panels?

  Tick (�� ) two boxes.

  Solar panels generate more electricity when it’s sunny. 

  Solar panels generate more electricity at night than in the day. 

  Solar panels generate all the electricity needed for the National Grid. 

  Solar panels release carbon dioxide gas when producing electricity. 

  Solar panels use a renewable source of energy to generate electricity. 
[2]

 (b)  The total energy transferred from the Sun to one of Kareem’s solar panels is 200 J. 
  The useful energy transferred is 32 J. 
  The rest of the energy is transferred to the surroundings as thermal energy.

  (i) Calculate how much energy the solar panel transfers to the surroundings.

 Energy transferred to surroundings =  ....................................................... J [1]

  (ii)  Kareem draws an outline of a Sankey diagram for this solar panel.

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

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

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

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

Total energy
transferred from
the Sun

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

   Complete the Sankey diagram for this solar panel. [1]
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  (i)  Plot the results from the table on the graph and draw a line of best fit.

   Four points have already been plotted.

Current (A)

Potential Difference (V)

0
0 2 4 6 8 10

0.1

0.2

0.3

0.4

0.5

[2]

  (ii)  Use the graph to find the value of current when the potential difference is 7 V.

 Current =  ......................................................  A [1]

  (iii)  Calculate the resistance of the metal wire.

   Use the equation: resistance = potential difference ÷ current

   Use the graph or the table.

 Resistance =  ...................................................... Ω [3]

 (d) Suggest how Charlie can find out if the resistance of the wire changes with its length.

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

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

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

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



8

© OCR 2022

5  Sam investigates how blue light moves through a glass prism.

 Sam draws a ray diagram for his experiment, showing the angles that he measures. 
 He measures the angle of incidence, i, and the angle of refraction, r, in degrees.

 

Normal

Raybox
Prism

i r

 (a) Which statements about the experiment are true and which are false?

  Tick (�� ) one box in each row.

Statement True False

A protractor is used to measure angle i.

The normal line needs to be drawn at a 45° 
angle to the side of the prism.

The prism needs to be moved to measure 
angle r. 

Angle i is always the same as angle r.

[2]

 (b) Suggest one hazard in this experiment, and one way of reducing the risk of this hazard.

Hazard  ......................................................................................................................................

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

Reducing risk of hazard  ............................................................................................................

 ...................................................................................................................................................
[2]
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 (c) Sam’s results are shown in the table.

Angle of incidence, i° Angle of refraction, r°

10 7

20 13

30 19

40 25

50 30

60 34

70 38

80 40

  Give two conclusions that Sam can make from the results.

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

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

2  ................................................................................................................................................

 ...................................................................................................................................................
[2]
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11  Layla is investigating how the pressure of a given mass of gas changes when the volume of the 
gas is increased.

 She uses the apparatus shown in Fig. 11.1, and keeps the experiment at a constant temperature.

 

Gas
Gas pressure sensor

PistonGas syringe

To datalogger

 Fig. 11.1

 (a)  Explain why Layla needs to keep the temperature constant.

  Use ideas from the particle model in your answer.

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

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

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

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

 (b) Fig. 11.2 shows a close-up image of the gas syringe and the path of a gas particle hitting the 
piston.

Motion of gas
particle

Gas particle

Gas syringe

Piston

Fig. 11.2

  Draw an arrow on Fig. 11.2 to show the direction of the net force applied to the piston by the 
gas particle. [1]
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 (c) Layla moves the piston to increase the volume of the gas and records her results in the 
table.

Volume 
(cm3)

Pressure 
(N / cm2)

4.0 8.40

8.0 4.20

12.0 2.80

16.0 2.10

20.0 1.68

  (i) Calculate the total force acting on the area of the piston when the volume of the gas is 
8.0 cm3.

   The cross sectional area of the piston is 4 cm2.

   Use information from the table and the Data Sheet.

 Force =  ...................................................... N [3]

  (ii) Calculate the constant for this given mass of gas.

   Use the equation: pressure × volume = constant

   Give your answer to 2 significant figures.

 Constant =  .................................................  Ncm [3]

  (iii) Explain what conclusions Layla can make from the results in her table.

   Use data from the table to support your answer.

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

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

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

 ...................................................................................................................................... [3]
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12* The table shows the half-life and penetration power of some isotopes, A to E.

Isotope Half-life Penetration power

A 5 years Reduced by thick lead

B 5 hours Stopped by thin aluminium

C 2 minutes Stopped by skin

D 6 hours Reduced by thick lead

E 47 days Stopped by thin aluminium

 A medical tracer is injected into the body, for medical imaging purposes. A medical tracer 
contains a radioactive isotope that emits radiation. This radiation is detected from outside the 
body to produce an image.

 Evaluate which isotope would be best suited to be used as a medical tracer.  

 Use your knowledge of the risks and benefits of using radioactive isotopes for medical imaging in 
your answer.

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

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

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s) 
must be clearly shown in the margin(s).
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