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Section B
Answer all the questions in the spaces provided.
Time allowed 1 hour 15 minutes.
You will need to refer to the work you did in Section A Task 2 when answering these questions.

1 (a) (i) Determine the gradient G, in the region on your graph where m =250 g.

G2 e
1 (a) (i) Evaluate 2L
G, [4 marks]
G
G2 T s s EEEEsEEsEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

1 (b) (i) Explain by referring to the spring system why G, changes to G, as m is increased
beyond a certain value.

[2 marks]
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3 Do not write
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1 (b) (ii) Describe how you could use your graph to determine the mean vertical distance
between the top of the clamped beam and the top of the suspended beam before the
mass hanger was suspended from wire loop B. You may use a diagram to illustrate your

answer.
[1 mark]

Turn over p
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1 (c)

A student carries out the experiment using identical springs to those which you used but
with no thread attached to the lower end of the central (single) spring.
The student’s apparatus is shown in Figure 7.

Figure 7

State how the graph obtained by this candidate will compare with your graph (Figure 6).
[1 mark]

Turn to page 6 for the next question

Do not write
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box
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In Section A Task 1 Question 2 you used the circuit shown in Figure 8.

A

2 (a)

2 (a) (i)

Figure 8
ammeter reads I1 | ammeter reads I2 |
(2 1 (A 1
W | al ) | -1l
voltmeter reads V1 /H, voltmeter reads V2
() ()
\_/ N
R1 R1
——
A\ A\
S / S
R2 R2
—f
L

When S is turned off the ammeter reads /; and the voltmeter reads V.

Without any change being made to the variable resistor, S is turned on.
The ammeter and voltmeter now read /, and V, respectively.
[3 marks]

Explain why I, is greater than ;.
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2 (b)

Table 3 shows the results of a number of independent measurements of the resistance
of a resistor.

Table 3

resistance /Q | 68.7 | 713 | 70.1 | 662 | 67.8 | 665 | 72.1 | 682 | 692

2 (b) (i)

Calculate the mean resistance of the resistor.

MEAaN reSIStANCE =....veeeeee e

2 (b) (ii) Calculate the uncertainty in the resistance of the resistor.

[1 mark]

UNCEITAINTY =...cooiiiiiiieeeeee e

2 (b) (iii) The manufacturer of the resistor states the resistance is 68 Q + 5%.

State and explain whether the resistance of the resistor could be outside the range
stated by the manufacturer.
[2 marks]

Do not write
outside the
box
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3 A student uses a travelling microscope to measure the dimensions of a metal washer.
The microscope is placed so that the cross-wires pass over the centre of the washer
when the carriage is moved.

The position of the cross-wires is determined by using the vernier scale fitted to the
microscope.
The fixed part of the vernier scale is graduated in millimetres.

The student aligns the cross-wires with the edge of the washer as shown in Figure 9.

Figure 9

cross-wires of
the microscope sliding part of

metal .
vernier scale

washer

0 5 10 fixed part of
||||| (111 vernier scale
_______ II‘III |IIII‘IIII|IIII‘IIII|IIII‘I|||

90 100 110 120

3 (a) (i) Determine the vernier scale reading corresponding to the position of the cross-wires.

position of the CroSS-WireS = ...

[1 mark]
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The student then aligns the cross-wires as shown in Figure 10.

diameter of the washer s, as defined in Figure 11.

Figure 10
0 5 10
|IIII|IIII|
II‘IIII|IIII‘IIII|IIII‘IIII|III ‘IIII
90 100 110 120
0 5 10
|IIII|IIII|
II‘IIII|IIII‘IIII|IIII‘IIII|IIII‘I [
90 100 110 120

3 (a) (ii)) Use the information in Figures 9 and 10 to determine the outer diameter d and the inner

[2 marks]
Figure 11
PEE-EN
< d >
A T
R
Turn over »
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educe the greatest number of washers, identical to that measure the student in

3 (b) Ded he g ber of h identical to th d by th denti
part (a), which could be placed around the edge of a circular disc of filter paper of
diameter 125 mm.

The washers must maintain contact with the edge of the filter paper and must not
overlap, as shown in Figure 12.

Show clearly how you obtain your result.
[2 marks]

Figure 12

metal washers

filter paper

number of washers = ......coovovioviieeeeeeen,
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3 (c) The student wishes to determine the density of the metal from which the washers
are made.

3 (c) (i) Identify the two additional measurements that the student will need to make.
For each measurement state a suitable instrument and identify a precaution that will
reduce uncertainty.
[4 marks]

VL= ST U L= 1 U= 1 e O
101 (R0 [ 1= 1 TP

[S1=Tor= U110 o IO PPPP T PPPPPPPRPPP

LY LST= ST U T (= 1 U] ] S
LTS (0T TS S

[S1=Tor= U110 o E OO P PP PP PPPPPPPRPPRN

3 (c) (ii)) Explain how the student will use s, d, and the measurements identified in part (c)(i) to
determine the density of the metal.
[1 mark]

END OF QUESTIONS
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