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1 In part (a) and part (b) of Section A Task 2 you obtained measurements to determine the
mean length, c, of one paper clip, and d, the diameter of the wire from which the paper clips
have been formed.

It can be shown that L, the length of the paper clip chain used in part (c) of Section A Task 2,
when laid out flat, is given by

L = nc – 2d(n – l),

where n = number of paper clips in the chain.

1 (a) Evaluate L.

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

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

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

L =  ...................................................................
(2 marks)

1 (b) A student suggests that because d is much less than c, the length of the chain can be
safely estimated by calculating nc.
The student calculates the percentage difference between the calculated value of nc
and the true value of L, for different values of n.
The student’s results are shown in Table 1.

Table 1

n
percentage
difference

1 0.00

2 2.17

4 3.28

8 3.85

16 4.14

32 4.28

64 4.35
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1 (b) (i) Explain why the percentage difference increases as n increases.

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

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

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

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

1 (b) (ii) The student suggests that the percentage difference tends towards a constant
value when n becomes very large.  Explain with reference to the data in Table 1,
why the student’s suggestion might be correct.

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

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

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

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

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

1 (b) (iii) A different student decides that calculating nc is an acceptable method of
estimating L, providing that the percentage difference is less than 4%.
Suggest how the student could use the data in Table 1 to determine the largest
value of n that meets this condition and explain what the student should do so
this value of n is determined accurately.
You should illustrate your answer with a sketch.

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

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

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

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

...................................................................................................................................
(5 marks)
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2 A student performs the experiment using apparatus identical to that which you used.
The student records the position of every junction between paper clips in the chain, starting
at the centre of the chain where the 12th and 13th paper clips are joined, and finishing where
the 24th paper clip meets the horizontal support at the right-hand end of the chain.

Using all the data measured, the student uses a computer to produce the graph, shown in
Figure 4.

2 (a) Use Figure 4 to determine the gradient, G, at the junction between the 18th and 19th

paper clips.  You are provided with a small plane mirror which you may use to assist
you in answering the question.

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

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

G =  ...................................................................
(2 marks)

2 (b) The student calculates the length of the chain, L, and measures the horizontal distance,
s, between the ends of the paper clip chain.
The student’s results are L = 1.17 m and s = 0.756 m.

Using your result for G and the student’s values for L and s, evaluate

2 (b) (i) p, where p = L ,
2 (b) (i) p, where p = 4G

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

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

2 (b) (ii) q, where q = s .
2 (b) (i) p, where p = 2p

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

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

(1 mark)

2 (c) The sag, r, is the vertical distance between the point of suspension and the bottom of

the chain.

Evaluate r, where r =
p

(eq
+ e–q

– 2).

Evaluate r, where r = 
2

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

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

(2 marks)
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Figure 4

Turn over for the next question
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3 In Section A Task 1 you measured the period, T, of an oscillating chain of paper clips.

3 (i) Make a sketch to show how you used a fiducial mark (reference point) to reduce the
uncertainty in your values of T.

3 (ii) Explain why you positioned the fiducial mark in the position shown in the sketch.

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

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

.............................................................................................................................................
(2 marks)
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4 In Section A Task 1 you investigated the motion of coupled pendulums, measuring the time,
τ, for the amplitude of either pendulum to increase from zero to a maximum and then fall to
zero again.  A student performs this experiment and measures four values of τ with three,
five and then seven paper clips suspended from the thread.
The student’s results are shown in Table 2.

Table 2

n τ1 / s τ2 / s τ3 / s τ4 / s mean τ / s percentageuncertainty/s
uncertainty

3 112.8 111.2 115.8 114.3

5 67.3 69.9 64.2 66.2

7 44.8 49.1 48.7 47.9

4 (a) Complete the relevant column of Table 2 to show the mean value of τ for n = 3, n = 5
and n = 7.

(1 mark)

4 (b) (i) Calculate the uncertainty in the mean values of τ for n = 3, n = 5 and n = 7;
show the results of these calculations in the relevant column of Table 2.

4 (b) (ii) Use your results to calculate the percentage uncertainty in the mean values of 
τ for n = 3, n = 5 and n = 7; show the results of these calculations in the relevant
column of Table 2.

(2 marks)

Question 4 continues on the next page
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4 (c) A student uses a motion sensor connected to a data logger to investigate the motion of
one of the coupled pendulums.
Data about the displacement, x, of the pendulum bob is recorded over an interval of
100 seconds and then displayed graphically, as shown in Figure 5.

Figure 5

4 (c) (i) Use Figure 5 to estimate τ for these coupled pendulums.

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

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

τ =  ...................................................................

4 (c) (ii) Determine the period of the pendulum’s motion represented in Figure 5.

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

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

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

0
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4 (d) State and explain two advantages of using a data logging technique to produce the data
in an experiment such as this, compared with the method which you were required to
use in Section A Task 1.

advantage 1

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

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

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

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

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

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

advantage 2

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

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

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

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

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

.............................................................................................................................................
(4 marks)

END  OF  QUESTIONS
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1 (a) (i) Determine the gradient, G, of your graph of ln(V / mV) against Q.

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

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

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

G =  ...................................................................

1 (a) (ii) Read and record the vertical intercept from your graph.

vertical intercept  =  ....................................................
(3 marks)

1 (b) A student claims that an analogy can be made between the experiment in which light is
absorbed by the ink solution and an experiment in which ionising radiation is absorbed
by different thicknesses of metal plates.
Using the analogy, she suggests that the output voltage of the solar cell, V, is given by

V =  Pe–λQ,

where P and λ are constants.

1 (b) (i) If the student’s analogy is correct, describe the form that a graph of ln(V / mV)
against Q should take and explain how the values of P and λ may be deduced
from the graph.

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

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

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

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

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

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

Section  B
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1 (b) (ii) Explain whether the qualitative and quantitative evidence obtained from your
graph confirms the student’s analogy.

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

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

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

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

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

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

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

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

...................................................................................................................................
(6 marks)
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2 (a) (i) Describe one difficulty you experienced when measuring the volume of the ink
solution.

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

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

2 (a) (ii) Explain one precaution you took to reduce the uncertainty when measuring the
volume of ink solution in the measuring cylinders.
You may wish to use a sketch to illustrate your answer.

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

...................................................................................................................................
(2 marks)

2 (b) Having transferred between 90ml and 100 ml of ink solution to the beaker, students A
and B did not follow the instructions about which measuring cylinders they should
then use.
Student A used only the larger measuring cylinder (capacity 100 ml, 1 ml graduations).
Student B used only the smaller measuring cylinder (capacity 25 ml, 0.5 ml
graduations).

2 (b) (i) Give a disadvantage of the procedure followed by student A.

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

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

2 (b) (ii) Give a disadvantage of the procedure followed by student B.

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

...................................................................................................................................
(2 marks)
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3 A student adapts the experiment to investigate how light is absorbed by glass.
The student uses a varying number of glass microscope slides (up to a maximum of 
20 slides) placed in a single stack on top of the solar cell to produce different thicknesses 
of the glass.

The student plots a graph of his results, as shown in Figure 5.
Note that N = number of glass microscope slides placed on top of the solar cell.

Figure 5

Assuming that the output voltage of the solar cell is directly proportional to the light
intensity incident upon it, the student intends to determine the half-value thickness of glass,
ie the thickness of glass that would reduce the output voltage by half.

3 (a) Use the information provided in the student’s graph to calculate N0.5, the value of N
equivalent to the half-value thickness of the glass.

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

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

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

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

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

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

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

.............................................................................................................................................
(3 marks)
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3 (b) To determine the half-value thickness of the glass in mm, the student needs to make
one additional measurement.

3 (b) (i) Identify the measurement the student needs to make and explain how this is used
to determine the half-value thickness of the glass.

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

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

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

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

The student uses a micrometer screw gauge to make the additional measurement.

3 (b) (ii) Identify one procedure that can be used to reduce the effect of random errors
when making the measurement.

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

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

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

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

3 (b) (iii) Identify one procedure that can be used to detect, and hence correct, for possible
systematic errors in the measurements made with the micrometer screw gauge.

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

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

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

...................................................................................................................................
(3 marks)
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4 The student uses a travelling microscope to learn more about the properties of the glass
slides.

The eyepiece of the microscope is arranged to move vertically up or down above a scrap of
newspaper showing a photograph.
The photograph is composed of dots which are only clearly visible when viewed through the
microscope.  By adjusting the position of the microscope the student brings the dots into
focus and then reads the position of the microscope, R0, using the vernier scale.
The student then places a stack of 12 slides over the photograph and refocuses the
microscope.  She records the new reading, R1.
Finally, she places the photograph on top of the slides, refocuses the microscope, and records
the new reading R2.

The sequence of operations is illustrated in Figure 6.

Figure 6

The readings made by the student are shown in the table below.

Do not write
outside the

box

R0 / mm R1 / mm R2 / mm

2.74 7.31 17.02
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4 (a) Assuming that the slides have identical dimensions, use the readings to determine the
thickness of one glass microscope slide.

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

.............................................................................................................................................
(1 mark)

4 (b) Determine n, the refractive index of the glass, given by n =              .

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

.............................................................................................................................................
(1 mark)

4 (c) The uncertainty in each of the readings R0, R1 and R2, is 0.04 mm.

4 (c) (i) State the uncertainty in R2 – R0.

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

4 (c) (ii) State the uncertainty in R2 – R1.

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

4 (c) (iii) Hence calculate the percentage uncertainty in n.

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

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

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

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

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

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

END  OF  SECTION  B

WMP/Jun11/PHA6/B6/X
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1 (a) (i) Determine the gradient, G, of your graph of –––––– against T.

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

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

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

G = ..................................................................
(2 marks)

1 (a) (ii) Calculate GT0.

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

GT0 = ..................................................................
(2 marks)

1 (b) When no resistor is connected between clip P and clip Q, the time, T, for the voltmeter
reading to fall by 50% = T0.

1 (b) (i) State the value of R when T = T0.

.............................................................................................................................................
(1 mark)

1 (b) (ii) Explain how T0 could be obtained from your graph of –––––– against T.

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

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

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

.............................................................................................................................................
(1 mark)

Turn over for the next question
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2 A student carried out the experiment on Section A Part 2, making measurements to
determine the time, T, for the voltmeter reading to fall by 50% for different values of
R, including smaller values than you used.
The digital voltmeter used by the student had certain characteristics that may have
introduced uncertainty in the measurements of T.

2 (a) The first characteristic is the sample rate; this is the rate at which readings are 
transferred to the display of the meter.  For the type of digital voltmeter used, a typical
sample rate is 2 Hz.  
Figure 6 shows how the voltmeter reading varied with time as the capacitor was 
discharged.

Figure 6

2 (a) (i) Explain how Figure 6 shows that the sample rate of the voltmeter is 2 Hz.

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

.............................................................................................................................................
(1 mark)

1.50
0

time / s

102 4 6 8
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2 (a) (ii) With reference to Figure 6, outline one difficulty that the student would find when
measuring T using the readings displayed on the voltmeter.

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

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

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

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

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

..............................................................................................................................................
(2 marks)

2 (a) (iii) A teacher suggests that the student should wait until the voltmeter reading has fallen by
75% before stopping the watch.
Explain how the value of T can be obtained using this method and explain why the
uncertainty in the result would be reduced.

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

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

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

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

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

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

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

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

..............................................................................................................................................
(2 marks)

Question 2 continues on the next page
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A different student replaced the digital voltmeter with a voltage sensor connected to a
data logger.  The results of this experiment are shown in Figure 7.

Figure 7

2 (a) (iv) Explain why the results displayed in Figure 7 show a continuous curve whereas those
represented in Figure 6 show a stepped line.

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

.............................................................................................................................................
(1 mark)

1.50
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2 (b) The second characteristic of the meter that affects the measurements of T is the 
resistance of the voltmeter.  The voltmeter provides another conducting route through
which the capacitor can discharge, effectively lowering the resistance of the circuit.
This causes all the readings of T to be less than they should have been.

2 (b) (i) What type of error does this cause in your measurements for T ?

.............................................................................................................................................
(1 mark)

Figure 8 illustrates how the resistance of the voltmeter affects the experiment. 

Figure 8

2 (b) (ii) Explain with reference to Figure 8 whether the results of your experiment indicate that
the resistance of the voltmeter you used was small enough to cause an error of this
type.

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

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

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

.............................................................................................................................................
(1 mark)

Turn over for next question
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3 In the experiment in Section A Part 1 you made measurements to calculate the radii of
curvature of the surfaces of a spherical mirror.  In order to check the accuracy of such
an experiment, an instrument called a spherometer is used.

A spherometer is shown in Figure 9.

Figure 9

A spherometer, like a micrometer screw gauge, is a device in which a screw thread
mechanism is used.  One full rotation of the mechanism advances the screw 0.5 mm
and this causes the rotary scale, which is divided into 100 equal intervals, to move 
vertically through one division of the fixed scale.
As with the micrometer screw gauge, the instrument is read by combining the readings
from the fixed scale and the rotary scale.

3 (i) What is the precision of the spherometer?

.............................................................................................................................................
(1 mark)
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3 (ii) Measurements made with a spherometer show that the radius of curvature, R2, 
of the convex surface of the mirror is 84.4 mm.
Using the oscillating metre ruler method, a student calculates a value of R2 which is
4.5% lower than the spherometer value.
Calculate the value of R2 obtained by the student.

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

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

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

.............................................................................................................................................
(1 mark)

3 (iii) To calculate the radius of curvature, R2, of the convex surface of the mirror, the
student used the formula

R2 ≈
2

in which x = the length of the ruler, g = 9.81 N kg–1 and T is the period of the 
oscillations.

Assuming the uncertainties in x and g are negligible and the percentage uncertainty in
R2 = 4.5%, calculate the percentage uncertainty in the student’s result for T.

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

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

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

.............................................................................................................................................
(1 mark)

3 (iv) Based on a single measurement of 10 oscillations, the student calculated 
that T = 2.04 s.
Calculate the uncertainty in the student’s measurement for the time of 10 oscillations
of the ruler.

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

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

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

.............................................................................................................................................
(1 mark)

Turn over for next question

1   xπ
3g T( )

Turn over �

4

PMT



10

WMP/Jun12/PHA6/B6/X

Do not write
outside the

box

4 It is suggested to a student who is watching a metre ruler oscillating on the convex 
surface of a mirror that the amplitude of the oscillations decreases exponentially.
The student is challenged to show whether or not this is true.

The student decides to record the motion of the ruler using a video camera.  She
attaches a pin to the end of the ruler and positions a vertical scale behind the tip of the
pin, as shown in Figure 10.

Figure 10

The student records the height above the bench of the tip of the pin at the top, yt, and
at the bottom, yb, of its motion during several successive swings, n, of the ruler.

Her results are shown below.

mirror with
the convex
surface
uppermost

vertical ruler

beaker y

pin in front of
the vertical ruler

n 0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 12.0 13.5

yt/cm 24.9 22.3 20.5 19.1 18.2

yb/cm 7.9 10.1 11.7 12.8 13.6

PMT
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4 (a) Her data points are plotted on Figure 11.

Figure 11

On Figure 11 draw
(i) a line to show how yt varies with n,
(ii) a line to show how yb varies with n,
(iii) a line parallel to the horizontal axis to mark the position of the tip of the pin

against the vertical scale when the ruler is at the equilibrium position.
(2 marks)

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

25.0

7.0

6.0

9.0

11.0

13.0

15.0

17.0

19.0

21.0

23.0

2 4 6
n

y/cm

8 1010 3 5 7 9 11 1312 14
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4 (b) Hence or otherwise, explain whether the student’s data confirms the suggestion that the
amplitude of the oscillations decreases exponentially.

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

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

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

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

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

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

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

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

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

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

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

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

END  OF  QUESTIONS
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1 (a) Determine the gradient, G, of your graph of log   ––– – ––– against log d.

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

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

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

G = ..................................................................
(4 marks)

1 (b) It is suggested that the period is related to the distance by the expression

––– – ––– = kdn,

where k is a constant and n is an integer.

1 (b) (i) Deduce the value of n.

n = ..................................................................

1 (b) (ii) Deduce the unit for k.

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

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

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

1 (b) (iii) State and explain how you could use your graph to deduce the numerical value of k.

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

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

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

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

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

.............................................................................................................................................
(4 marks)

1 1

T2 T0
2( )

1 1

T2 T0
2
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2 In Section A Task 1 you observed the energy transfer between masses M3 and M4
suspended by springs from a horizontal metre ruler using the apparatus shown in
Figure 7.

Figure 7

With the same apparatus, a student investigates how d, the horizontal distance between
the arms of the clamps on which the metre ruler is supported, affects τ, the time of
energy transfer between M3 and M4.

The student measured the times for n energy transfers between the masses, as shown in
Table 2.

Table 2

* only one set of readings of n τ was completed for these values of d

2 (a) (i) Complete Table 2 to show the values for τ that the student obtained.

2 (a) (ii) Justify the number of significant figures you have given for the values of τ.

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

..............................................................................................................................................
(2 marks)

horizontal arm
of clamp

d

mass M3 mass M4

d / cm n nτ / s nτ / s τ / s

86.0 6 212 209

78.0 5 236 240

70.0 6 408 *

65.0 4 347 *
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2 (b) The student claimed that these results showed that τ was directly proportional to ––– .

Analyse the data in Table 2 to show whether the student’s claim is correct.

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

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

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

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

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

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

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

.............................................................................................................................................
(2 marks)

2 (c) Suggest three valid control variables for the experiment.

1 ..........................................................................................................................................

2 ..........................................................................................................................................

3 ..........................................................................................................................................
(1 mark)

THE QUESTION IS CONTINUED ON THE NEXT PAGE

1

d2
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2 (d) In a different experiment to illustrate energy transfer between oscillators, three bar
magnets are arranged as shown in Figure 8.

Figure 8

Magnets B and C are balanced on one edge using the repulsion produced by magnet A,
the paper below providing friction to prevent B and C slipping.
When B is set oscillating about the point of contact with the paper, the oscillating
motion is transferred within a few cycles to C, and then back again, as in your
experiment with masses M3 and M4.

A student uses a motion sensor and a data logger to record the motion of magnet B; the
data are then exported to a computer and analysed using a spreadsheet.
Figure 9 is based on 25000 measurements that are transferred to the data logger in 
10 seconds and shows how the displacement, y, of the moving end of magnet B, varies
with time, t.

Figure 9

magnet A

magnet B magnet C

sheet of paper to prevent
magnets B and C slipping

magnet B is set in oscillation oscillating motion is transferred to magnet C

–5
0 2 4 6

t / s
108

–3

–1

3

2

1

5

y / mm

–4

–2

0

4
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9

2 (d) (i) What was the sample rate of the data logger when the data displayed in Figure 9 was
being recorded?

sample rate = ......................................................................................................................

The sample rate is then changed so that 25 000 measurements are transferred to the
data logger in 250 seconds.  These results are displayed in Figure 10.

Figure 10

2 (d) (ii) If τ = the time for energy transfer from magnet B to magnet C and back again to B,
and T = the period of oscillations of magnet B, use Figure 9 and Figure 10 to

determine ––.

You may assume that in both Figure 9 and 10, y has just reached a maximum value
at t = 0.

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

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

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

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

–– = .............................................................................................
(4 marks)

–5
0

t / s

–3

–1

3

2

1

5

y / mm

–4

–2

0

4

50 100 150 250200

τ
T

τ
T
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3 In Section A Task 1 you used a compass to investigate how the magnetic flux
density varies between two bar magnets.  One magnet was positioned on a metre ruler,
aligned east-west, and the other on a half-metre ruler, aligned north-south.
A student, performing this experiment, sees that when the magnet on the half-metre
ruler is removed the compass needle rotates through an angle θ, as shown in Figure 11.
The student notices that when the remaining magnet is moved along the metre ruler so
that the distance x defined in Figure 11, is reduced, θ increases.

Figure 11

θ

x

N

S

W E

bar magnet

compass

metre ruler

half-metre
ruler

N
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A teacher explains that B, the magnetic flux density due to the bar magnet at the
plotting compass, is given by B = B0 tan θ.
B0 is the horizontal component of the ambient magnetic flux density (ie due to the
surroundings) and is known to be 1.8 × 10–5 T.

3 (a) Describe how the student could investigate how B varies with x, the distance along the
metre ruler from the end of the magnet to the centre of the compass.
Your answer should:
l explain how the student should make the necessary measurements to determine      

B and x; you may wish to add detail to Figure 11 to illustrate this part of your 
answer

l explain any relevant procedure that will reduce systematic error in the results
for B

l explain how the measurements will be used to determine how B varies with x.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

THE QUESTION IS CONTINUED ON THE NEXT PAGE
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3 (b) The teacher shows the student an instrument called a deflection magnetometer and
suggests that this could be used in place of the compass to reduce uncertainty in the
measurement of θ.

A deflection magnetometer, as seen from above, is shown in Figure 12 and consists
of a magnet pivoted at the centre of a rotary scale.  A long pointer is mounted at right
angles to the magnet and a mirror is set into the dial.  A plotting compass is shown to
the same scale so a comparison can be made with the size of the magnetometer.

Figure 12

State and explain two features of the design of the magnetometer that help to reduce
uncertainty in the measurement of θ.

first feature:

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

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

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

second feature:

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

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

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

END  OF  QUESTIONS
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