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ADDITIONAL MATERIALS

In addition to this examination paper, you 
will require a calculator and a Data Booklet.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not 
use gel pen or correction fluid.
You may use a pencil for graphs and diagrams only.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.
Write your answers in the spaces provided in this booklet. If you run out of space, use the 
additional pages at the back of the booklet, taking care to number the question(s) correctly.

INFORMATION FOR CANDIDATES

This paper is in 2 sections, A and B.
Section A: 80 marks. Answer all questions. You are advised to spend about 1 hour 35 minutes on 
this section.
Section B: 20 marks. Options. Answer one option only. You are advised to spend about 25 
minutes on this section.
The number of marks is given in brackets at the end of each question or part-question.
The assessment of the quality of extended response (QER) will take place in question 3.
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SECTION A

Answer all questions.

1. (d) (i)  Define electric potential
[2]

(ii) Calculate the electric potential at a point which is 7.0cm from the center of one
sphere and 18.0cm from the center of the other sphere. Assume that both spheres
can be considered as 125nC point charges.

[3]
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2. (a) The gravitational field strength at a point near a star is 230N kg-1. Explain the 
  meaning of this statement.

[2]

(f) Solomon incorrectly states that this red shift, combined with the Hubble constant, 
 H0, means that this star is approximately 60 x 1018 m from the solar system.       
 Explain how Solomon has arrived at his conclusion and why the conclusion is incorrect.

[4]
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3. State Kepler's three laws of planetary motion. Explain their significance for planets in circular
� [6 QER]
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(c) When the proton motion reaches a radius of 0.45m it exits the cyclotron.

(i) Show that this happens when the proton has a kinetic energy of approximately
1pJ.

[2]

(ii) The proton is accelerated twice per cycle. Determine whether the proton spends
more than a millisecond in the cyclotron if it is accelerated from rest.

[2]
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5.  A rotating magnet and a stationary coil are used as a generator to produce an emf.
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1 (d) (i)

1 (d) (ii)

2 (a)

2 (f)
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3 QER

4 (a)

4 (c)
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5 (a)

Other notes on this paper:
• Explain why the age of the Universe is approximately 1/H0
• Q4b You need to know how to convert eV to J (2 mark)
• Application of particle accelerator include neon signs, oscilloscopes, magnetrons, X-ray

tubes, old TVs etc
• Make sure you know when to use E = V/d
• 5 time constant is effectively fully charged or discharged




