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2 Jamal does an investigation to see how two bar magnets behave when they are brought close to 
each other.

 Fig. 2.1 shows how the two bar magnets are arranged.

 

Bar magnet

Pole A Pole B

Fig. 2.1

 (a) The table shows the possible positions of the north and south poles for the two bar magnets. 

  Complete the table to show the expected results for the investigation.

   Use words from the list.

  You may use each word once, more than once or not at all.

  Attract      No effect      Repel

  The first one has been done for you.

Pole A Pole B Expected Result

N S Attract

N N ..................................................

S S ..................................................

S N ..................................................

 [2]
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5 Nuclear Physicists use atomic numbers and mass numbers to identify isotopes.

 The table shows data on three atoms, Atom A, Atom B, and Atom C.
 

Atom A Atom B Atom C

Atomic number 6 6 ...................................

Mass number 12 14 14

Number of neutrons ................................... 8 7

Stable Yes No Yes

 (a) Complete the two missing values in the table. [1]

 (b) Isotopes of an element are atoms with the same number of protons but a different number of 
neutrons.

  Which two atoms are isotopes of the same element?

  Put a ring  around the two correct answers.

  Atom A     Atom B     Atom C
 [1]

 (c) Carbon-14 is an unstable isotope which decays to nitrogen-14.

  1
6
4C    17

4N  +  Decay
particle

  What is the decay particle emitted when carbon-14 decays?

  Put a ring  around the correct answer.

  Alpha particle     Beta particle     Gamma ray     Neutron
 [1]
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9 Layla took a bus journey to a town 16 km away. 

 The distance–time graph shows her bus journey.

 

0
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 (a) (i) How many times during the journey was the bus stationary?

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

  (ii) How does the graph show that the bus was slower between 15–30 minutes than 
35–45 minutes?

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

 (b) Calculate the average speed of the bus between 35 and 45 minutes. 

  Use the equation: distance = speed × time

  Show your working on the graph.

 Average speed =  ............................................  km / min [2]
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  (ii) Give two reasons why there is greater uncertainty in Amir’s data than the local solar 
panel company’s data.

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

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

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

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

 (b) Kai requires a system that will deliver a minimum power of 3800 W to his house.

  He must also buy storage batteries to provide electricity when solar or wind power is not 
available. These cost £250.

One wind turbine One solar panel 

Maximum power output (W) 1250 350

Voltage (V) 12 12

Cost (£) per item 1500 415

  (i) Calculate the total cost to deliver a minimum power of 3800 W to his house, using solar 
panels.

 Total cost = £ ........................................................... [3]

  (ii) Kai has £5000 to spend. 

   Which system should Kai use to deliver a minimum power of 3800 W to his house?

   Wind turbines  

   Solar panels  

   Explain your answer.

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

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

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

 ...................................................................................................................................... [2]
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 (c) The useful energy transferred to heat the water from room temperature (20 °C) to boiling 
point, 100 °C is 345 600 J. 

  (i) Calculate the efficiency of the kettle.

   Use your answer to (b). 

   Use the equation: efficiency = useful energy transferred ÷ total energy transferred

 Efficiency = ........................................................... [2]

  (ii) Calculate the specific heat capacity of the water from Nina’s experiment.

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

 Specific heat capacity =  ............................................  J / kg °C [2]

 (d) (i) Suggest why the energy supplied by the 2.4 kW kettle is more than the energy 
transferred to the 1 kg of water.

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

  (ii) Suggest one way in which the experiment to find the specific heat capacity of water 
could be improved.

 ...................................................................................................................................... [1]
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12 James is an astronomer and he observes light from distant galaxies on Earth.

 The diagram shows the spectral lines of hydrogen in the visible part of the electromagnetic 
spectrum, as seen on Earth, and for two galaxies at different distances away from Earth.

 (a) James makes a conclusion from this data.

  Complete the sentences to finish James’s conclusion.

  Use words from the list.

  You can use each word once, more than once, or not at all.

  further           nearer        more    less   red   blue 

  wavelength   frequency   faster   slower

  The ...................................... away the galaxies are from Earth, the ...................................... 

  the spectral lines are shifted towards the ...................................... end of the spectrum. 

  This suggests that the ...................................... of the light coming from galaxies further away 

  is stretched. I can conclude that more distant galaxies must be moving away from the

  Earth ......................................, than galaxies that are closer to Earth, which suggests 

  that the universe is expanding. 
 [4]

 (b) James discovers a new galaxy and writes an article about it in a scientific journal.

  Before it is published it must be peer reviewed.

  Explain why and how the article is peer reviewed.

Why  ..........................................................................................................................................

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

How  ..........................................................................................................................................

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

OCR is aware that third party material appeared in this exam but it has not been 
possible to identify and acknowledge the source. Item removed due to third party 

copyright restrictions.
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 (b) Fig. 13.2 shows the UK’s demand for electricity during a 24 hour period, and the base load.

  The base load is the amount of electricity which is constantly generated.

  

0
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30 000

40 000

50 000

Time of the day
12 am 12 am12 pm3 am 3 pm6 am 6 pm9 am 9 pm

Base Load

UK demand
for electricity
(MW)

Fig. 13.2

  (i) What is the value of the base load?

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

  (ii) At which approximate time of the day is the demand for electricity the greatest?

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

  (iii) At which approximate time of the day does the demand for electricity become greater 
than the base load?

   Put a  ring  around the correct answer.

   2.30am   7am   4pm   10.30pm
 [1]
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 (c)* The UK uses many types of power stations to meet electrical demand. 

  The table shows information about four types of power station.

Type of power station Start-up time Maximum power 
generated (MW)

Wind 10 minutes 14 000 

Fossil fuel 1 to 2 days 38 000

Solar Instant  5 000

Hydroelectric 1 minute  5 000

  Describe the advantages and disadvantages of these four types of power station and 
conclude how these four types of power station could be used to meet electrical demand 
during the 24-hour period shown in Fig. 13.2.

  Use your own knowledge of these four types of power station in your answer.

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

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

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

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

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

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

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

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

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

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

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

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

END OF QUESTION PAPER
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