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Candidates answer on the question paper.
Additional materials:

Electronic calculator

Ruler (cm/mm)

Protractor
Candidate
Name
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TIME 1 hour

INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and Candidate number in the boxes above.

Answer all the questions.

Write your answers, in blue or black ink, in the spaces provided on the question paper.
Pencil may be used for graphs and diagrams only.

Do not write in the bar code. Do not write in the grey area between the Qu. Max. | Mark
pages.
DO NOT WRITE IN THE AREA OUTSIDE THE BOX BORDERING 1 10
EACH PAGE. ANY WRITING IN THIS AREA WILL NOT BE 9 10
MARKED.
3 10
INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each 4 12
question or part question. 5 8
You will be awarded marks for the quality of written communication

e e . . 6 10
where this is indicated in the question.
You may use an electronic calculator. TOTAL| 60

Read each question carefully and make sure you know what you have
to do before starting your answer.

FOR EXAMINER'’S USE

You are advised to show all the steps in any calculations.
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Data

speed of light in free space,
permeability of free space,
permittivity of free space,
elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=3.00x108 ms™!
Mo =4mx107Hm™!
€ =8.85x 10712 Fm"

e=160x10"19C

h=6.63x10"34Js

u=1.66x10"2" kg
m, =9.11 x 10731 kg
m, = 1.67 x 10?7 kg

R =8.31 JK~1mol™!
N, = 6.02 x 1023 mol~"
G=6.67x10""" Nm2kg—2

g=981ms2
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