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In addition to this paper you will require: For Examiner’s Use
e a calculator; Number | Mark | Number | Mark
e aruler. 1

Time allowed: 1 hour 30 minutes

Instructions

e Use blue or black ink or ball-point pen.

e Answer all questions.

e Formulae Sheets are provided on pages 3 and 4. Detach this perforated page at the
start of the examination.

e There are two questions in this paper. 45 minutes are allowed for Question 1 and
45 minutes for Question 2.

e All working must be shown. Do all rough work in this book. Cross through any
work you do not want marked.

. Total
Informatlop ' . (Column 1) |—>
e The maximum mark for this paper is 39. Total
e Mark allocations are shown in brackets. (Column 2)

e You are expected to use a calculator where appropriate. TOTAL
e You will be assessed on your a‘pility to use an appropriate form and style of wri'tin.g, T
to organise relevant information clearly and coherently, and to use specialist

vocabulary where appropriate.
e The degree of legibility of your handwriting and the level of accuracy of your
spelling, punctuation and grammar will also be taken into account.

Advice

e Before commencing the first part of any question, read the question through completely.

e Ensure that all measurements taken, including repeated readings, gradients, derived quantities, etc., are
recorded to an appropriate number of significant figures with due regard to the accuracy of measurement.

e If an experiment does not operate correctly, you should request assistance from the Supervisor. The Supervisor
will give the minimum help necessary to make the experiment operate and will report the action taken to the
Examiner. If the fault is due to your inability to make the experiment operate, a deduction of marks will be
made, but it will be possible for you to complete the remainder of the question and gain marks for the later parts
of that question.
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Answer all questions in the spaces provided.

Total for this question: 20 marks

1 You are to take some readings that will allow you to measure a modulus of elasticity, M, of a rubber
band. M is defined by the equation

_n
M_eA

where / is the effective length, e is the extension and A4 the cross-sectional area of the band. 7 is the
tension in the band.

(a) (1) State an appropriate unit for M.

(i) Suggest why you would not expect this modulus of elasticity to be constant for a rubber
band even when it is maintained at a constant temperature.

(1 mark)
(b) In order to measure a value for M the apparatus shown in Figure 1 may be used.
rubber band
. / s -
O ) <—— screw

___plain paper

Figure 1
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Foundation Physics Mechanics Formulae Waves and Nuclear Physics Formulae
moment of force = Fd fringe spacing = D
v = utat single slit diffraction minimum sin 0 = %
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for a spring, ¥’ kAl

Properties of Quarks
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Foundation Physics Electricity Formulae d +ie -1
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Geometrical and Trigonometrical Relationships
circumference of circle = 2nr sinf = %
: b
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surface area of sphere = 4nr’ tan 0 = %
b
volume of sphere = =+ m> ¢ = a*+bh?

3

Turn over P
S05/PHB6/2



Detach this perforated page at the start of the examination.

Circular Motion and Oscillations

v

a

X

maximum ¢

maximum v

for a mass-spring system, 7'

for a simple pendulum, 7'
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Fields and their Applications

V I

uniform electric field strength, £ = — =

for a radial field, £

k

g

for point masses, AE,
for point charges, AE,

for a straight wire, I

for a moving charge, ¥’

¢

induced emf

E

d 0

A(Ng)

t

mc

Temperature and Molecular Kinetic Theory
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T/K

pV

energy of amolecule

(rV),
V),

%Nm<cz>

3
k1

x 273.16

Heating and Working
AU = Q+W
O = mcAO
Q = ml
P = Fv

efficiency

work done on gas

work done on a solid

stress

strain

Young modulus

useful power output

power input

stress
strain

Capacitance and Exponential Change

. 1
in series, =
in parallel, C

energy stored by capacitor

parallel plate capacitance, C
Q

time constant

time to halve

N

A

half-life, 7,

1.1
Cl C2
C1+C2

1
Z OV

0.69 RC
]VO e—ll
Aoefll

0.69
A

Momentum and Quantum Phenomena

Ft = A(mv)
E = hf
hf = (D+Ek(max)
hf = E,-E,
__h
T omv
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Explain how you would check that adding masses to the lower part of the rubber band, as shown
in the diagram, does not extend the upper part of the loop (above the screws).

(1 mark)
. . mg
(c) T isrelated to the suspended mass, m, by the equation 7 = 3sind
where g = gravitational field strength and 6 is the angle shown in Figure 1.
With the aid of a force diagram, show that this relationship is valid.
(3 marks)

(d) (1) Suspenda (50 = 5)g mass from the lower section of the rubber band.

Without using a protractor, take measurements to determine 0 and hence determine the
value of T.

2=(9.8+0.2)Nkg"'

(3 marks)

Turn over P
S05/PHB6/2



6 LEAVE
MARGIN
BLANK

(i) Showing your working clearly, estimate the percentage uncertainty in your value for 7.

(4 marks)

(e) Describe how you would use the apparatus to investigate how M depends upon the mass
suspended from the lower portion of the rubber band. You should make clear

e how each quantity is measured or calculated
e the range of values of m that you would use

e how you would display your results.

Two of the 7 marks are available for the quality of your written communication.

(7 marks)
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Total for this question: 19 marks
2 You are going to measure the resistance of a strip of electrostatic conductive foam.

Attach the two leads terminated by crocodile clips to the ends of the conductive foam strip as shown
in Figure 2.

AN

) . conductive foam strip
crocodile clip

multimeter

/© @ __—— switch

Figure 2

(@) (i) Measure and record the resistance of the foam strip using the multimeter 60s after
connecting the circuit.
Do not repeat this reading.

(1 mark)

(il)) Explain how you were able to obtain the most precise value using the resistance scales on
your multimeter.

(2 marks)

Turn over P
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(b) Now fold the foam strip in half so that the short ends come into contact, as shown in Figure 3.

Figure 3

(i) Measure the resistance of the folded strip between the two joined ends and the fold 60s
after connecting the circuit.
Do not repeat this reading.
Record your value.

(1 mark)
(i) Without doing a detailed calculation, explain whether or not your measurement

in part (b) (i) corresponds to the value you would expect for the resistance of the folded
strip.

(3 marks)

(c) Make further measurements and use these to estimate a value for the resistivity of the conductive
foam.

(4 marks)
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(d) An alternative method for measuring the resistance of the conductive foam strip is to use the
circuit shown in Figure 4 in which V, and V, are digital voltmeters.

Vi \Z
conductive foam strip known resistor
=1
Figure 4

Explain why this circuit is appropriate to measure the resistance of the conductive foam strip.
Your answer should include:

e why an ammeter — voltmeter method would present difficulties
e suggested values for the known resistor and the supply voltage
e an explanation of how the circuit may be used to measure resistance without the need

for measuring the current.

Two of the 8 marks are available for the quality of your written communication.

(8 marks)

Copyright © 2005 AQA and its licensors. All rights reserved.
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