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Instructions
! Use blue or black ink or ball-point pen. 
! Fill in the boxes at the top of this page. 
! Answer both questions.
! Answer the questions in the spaces provided. 
! Show all your working.
! Do all rough work in this book.  Cross through any work you do not
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this perforated sheet at the start of the examination. 
! You are expected to use a calculator where appropriate. 
! You are advised to spend no more than 30 minutes on Question 1. 

M/Jun07/PHA3/P PHA3/P

For Examiner�s UseSurname Other Names

Centre Number Candidate Number

Candidate Signature

For Examiner�s Use

Question Mark Question Mark

1

2

Total (Column 1)

Total (Column 2)

TOTAL

Examiner�s Initials



2

M/Jun07/PHA3/P

Data Sheet

! A perforated Data Sheet is provided as pages 3 and 4 of this 
question paper.

! This sheet may be useful for answering some of the questions in 
the examination.

! You may wish to detach this sheet before you begin work.
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Answer both questions.

You are advised to spend no more than 30 minutes on Question 1.

1 The instrument shown in Figure 1 is called a Crookes� radiometer.

Figure 1

enlarged view of the rotor to show direction
of rotation when light is incident on the radiometer

The radiometer consists of a glass bulb from which most of the air has been removed.  Inside
the bulb is a rotor mounted on a vertical low-friction spindle.  Attached to the rotor are four
metal vanes of low mass.  One side of each vane is highly polished and the other side is
painted matt-black.  When the radiometer is illuminated by light from a filament lamp, the
rotor rotates slowly as shown.  The time for one rotation of the rotor is seen to decrease when
some of the incident light is absorbed by placing a transparent material in the path of the
light from the source to the radiometer.

polished 
side of vane

matt-black
side of vane

direction of
incident light glass bulb with most

of the air removed
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A student intends to use such a radiometer to compare the absorption of light by two
different transparent materials.
Available to the student are several clear perspex discs of similar dimensions to an audio CD.
The thickness of each disc is known to be 2.0 mm.  Also available is a rectangular block of
glass of uniform thickness about 1 cm. 

Design an experiment that the student could perform to discover how the absorption of light
by the perspex discs compares with the absorption by the glass block.
You should assume that the normal laboratory apparatus used in schools and colleges is
available.

! Identify the quantities you intend to measure and explain how you will measure them.
! Explain how you propose to use your measurements to make a fair comparison

between the absorption of light by perspex and by glass.  You may wish to draw a 
diagram to illustrate this part of your answer.

! List any factor(s) you will need to control and explain how you will do this.
! Identify any difficulties you might encounter in obtaining reliable results and explain 

how these could be overcome.

Write your answer to Question 1 on pages 8 and 9 of this booklet. (8 marks)
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2 You are to investigate the characteristics of a system consisting of seven springs and a
variable mass.

No description of the experiment is required.

You are provided with the apparatus shown in Figure 2.
Check that the central spring is not under tension and the thread joining this spring to the
mass hanger is hanging freely, as shown.

Figure 2

horizontal support for
the spring-mass system

retort stand
network of
seven springs

mass
hanger

slack thread attached between the 
hook of the mass hanger and the
central spring in the network
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(a) (i) Record the mass, m, attached to the spring system.

m =........................................................

(ii) Measure and record the vertical height, h, between the lower surface of the mass
hanger and the floor.

h =.........................................................
(1 mark)

(b) You are provided with additional slotted masses.  Add these masses, in turn, to the
mass hanger so that m increases in several stages until all the masses have been used.
Make suitable measurements to determine values of h that correspond to each different
value of m.
Record all your observations on page 12.

Question 2 continues on the next page
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Measurements and observations.

(7 marks)

(c) Plot a graph of the measurements made in parts (a) and (b) with m on the vertical axis
and h on the horizontal axis.

(5 marks)

(d) (i) Measure and record the gradient, G1, in the region on your graph where 
m = 250 g.

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

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

G1 = ....................................

(ii) Measure and record the gradient, G2, in the region where m = 750 g.

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

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

G2 = ....................................

(iii) Evaluate  .

= ....................................
(3 marks)

G2

G1

G2

G1
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Question 2 continues on the next page
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(e) (i) State any precautions you took to reduce the uncertainty in your values of h.

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

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

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

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

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

(ii) Explain why the results for G1 and G2 are different.

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

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

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

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

(iii) Suppose that you were to repeat the experiment without the central spring.
Explain, with the aid of a sketch, how you could use your existing graph to
predict the value of h that would correspond to m = 1.000 kg in this new
experiment.  
State any assumption you have made in making this prediction.

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

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

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

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

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

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

....................................................................................................................................
(6 marks)

END  OF QUESTIONS

____
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There are no questions printed on this page
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