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1 (a) (i) Determine the gradient G1 in the region on your graph where m = 250 g.

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

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

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

1 (a) (ii) Determine the gradient G2 in the region on your graph where m = 750 g.

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

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

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

1 (a) (iii) Evaluate –––.
[4 marks]

––– = .......................................................

1 (b) (i) Explain by referring to the spring system why G1 changes to G2 as m is increased
beyond a certain value.

[2 marks]

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

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

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

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

............................................................................................................................................
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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]

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

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

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

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

Figure 8

2 (a) When S is turned off  the ammeter reads I1 and the voltmeter reads V1.

Without any change being made to the variable resistor, S is turned on.
The ammeter and voltmeter now read I2 and V2 respectively.

[3 marks]

2 (a) (i) Explain why I2 is greater than I1.

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

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

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

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

2 (a) (ii) Explain why V1 is greater than V2.

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

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

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

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

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

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

2 (b) (i) Calculate the mean resistance of  the resistor.
[1 mark]

                                                                                           mean resistance =.......................................

2 (b) (ii) Calculate the uncertainty in the resistance of  the resistor.
[1 mark]

                                                                                                   uncertainty =.......................................

2 (b) (iii) The manufacturer of  the resistor states the resistance is 68 Ω ± 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

WMP/Jun15/PHA3/B3/X

Turn over �

resistance / Ω 68.7 71.3 70.1 66.2 67.8 66.5 72.1 68.2 69.2
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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

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

position of  the cross-wires = ..............................................

Do not write
outside the

box

WMP/Jun15/PHA3/B3/X
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The student then aligns the cross-wires as shown in Figure 10.

Figure 10

3 (a) (ii) Use the information in Figures 9 and 10 to determine the outer diameter d and the inner
diameter of  the washer s, as defined in Figure 11.

[2 marks]

Figure 11

d = ...........................................................

s = ...........................................................

Do not write
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box
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3 (b) Deduce the greatest number of  washers, identical to that measured by the student in
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

number of  washers = .......................................

Do not write
outside the

box

WMP/Jun15/PHA3/B3/X
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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]

Measurement 1 ..................................................................................................................

instrument ..........................................................................................................................

precaution ...........................................................................................................................

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

Measurement 2 ..................................................................................................................

instrument ..........................................................................................................................

precaution ...........................................................................................................................

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

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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