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1 A current-carrying coil produces a magnetic field. For

Examiner’s
It is suggested that the strength B of the magnetic field at the centre of a flat circular coil is Use
inversely proportional to the radius r of the coil.

Design a laboratory experiment that uses a Hall probe to test the relationship between
Band r. You should draw a diagram, on page 3, showing the arrangement of your equipment.
In your account you should pay particular attention to

(@) the procedure to be followed,

(b) the measurements to be taken,

(c) the control of variables,

(d) the analysis of the data,

(e) the safety precautions to be taken.
[15]
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2 A scientist is observing some of the moons orbiting the planet Jupiter. For

Examiner’s
Use

Fig. 2.1

For six different moons, the scientist records the distance r from the centre of Jupiter and the
period T of the orbit.

Question 2 continues on the next page.
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It is suggested that T and r are related by the equation

T2=kr3

where kis a constant.

(@) A graph is plotted of Ig T on the y-axis against Ig r on the x-axis. Determine the value of

the gradient and express the y-intercept in terms of k.

gradient = ...
y-intercept = oo
(b) Values of r and T are given in Fig. 2.2.
r/108m T/10%s lg (r/m) Ig (T/s)
129 24 +4
181 42 + 4
422 154 + 8
671 304 + 8
1070 590 + 15
1880 1420 = 15
Fig. 2.2

Calculate and record values of Ig (r/m) and Ig (T/s) in Fig. 2.2. Include the absolute
uncertainties in Ig (7/s).

(c) (i)
(ii)

(iif)

© UCLES 2011

Plot a graph of Ig (T/s) against Ig (r/m). Include error bars for Ig (T/s).

[3]

2]

Draw the straight line of best fit and a worst acceptable straight line on your graph.
Both lines should be clearly labelled.

2]

Determine the gradient of the line of best fit. Include the uncertainty in your

answer.

gradient =

9702/51/0/N/11
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(iv) Determine the y-intercept of the line of best fit. Include the uncertainty in your For

answer. Examiner’s
Use

y-intercept = ..., 2]

(d) The constant kis given by

4?2
k= am
where the universal gravitational constant G = 6.67 x 10~'"Nm? kg and M is the mass

of Jupiter.

(i) Using your answer to (c)(iv), determine the value of k. Include the uncertainty in
your answer.

L TR kgN-'m=2 [2]

(ii) Determine the value of M.
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1 A current-carrying coil produces a magnetic field. For

Examiner’s
It is suggested that the strength B of the magnetic field at the centre of a flat circular coil is Use
inversely proportional to the radius r of the coil.

Design a laboratory experiment that uses a Hall probe to test the relationship between
Band r. You should draw a diagram, on page 3, showing the arrangement of your equipment.
In your account you should pay particular attention to

(@) the procedure to be followed,

(b) the measurements to be taken,

(c) the control of variables,

(d) the analysis of the data,

(e) the safety precautions to be taken.
[15]
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2 A scientist is observing some of the moons orbiting the planet Jupiter. For

Examiner’s
Use

Fig. 2.1

For six different moons, the scientist records the distance r from the centre of Jupiter and the
period T of the orbit.

Question 2 continues on the next page.
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It is suggested that T and r are related by the equation

T2=kr3

where kis a constant.

(@) A graph is plotted of Ig T on the y-axis against Ig r on the x-axis. Determine the value of

the gradient and express the y-intercept in terms of k.

gradient = ...
y-intercept = oo
(b) Values of r and T are given in Fig. 2.2.
r/108m T/10%s lg (r/m) Ig (T/s)
129 24 +4
181 42 + 4
422 154 + 8
671 304 + 8
1070 590 + 15
1880 1420 = 15
Fig. 2.2

Calculate and record values of Ig (r/m) and Ig (T/s) in Fig. 2.2. Include the absolute
uncertainties in Ig (7/s).

(c) (i)
(ii)

(iif)

© UCLES 2011

Plot a graph of Ig (T/s) against Ig (r/m). Include error bars for Ig (T/s).

[3]

2]

Draw the straight line of best fit and a worst acceptable straight line on your graph.
Both lines should be clearly labelled.

2]

Determine the gradient of the line of best fit. Include the uncertainty in your

answer.

gradient =
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(iv) Determine the y-intercept of the line of best fit. Include the uncertainty in your For

answer. Examiner’s
Use

y-intercept = ..., 2]

(d) The constant kis given by

4?2
k= am
where the universal gravitational constant G = 6.67 x 10~'"Nm? kg and M is the mass

of Jupiter.

(i) Using your answer to (c)(iv), determine the value of k. Include the uncertainty in
your answer.

L TR kgN-'m=2 [2]

(ii) Determine the value of M.
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1 Achanging e.m.f.in a coil can induce an e.m.f. in another coil. For

Examiner’s
Fig. 1.1 shows a coil (coil X), which is wound on a cardboard tube. Use

yavavaVavavavavavavavavavavavavavavavavavavavavavavavava\
—+— cardboard
tube

coil X

Fig. 1.1
Coil X has cross-sectional area A.

A student winds another coil (coil Y) tightly around coil X. The student wishes to investigate
how the e.m.f. Vin coil Y depends on A.

It is suggested that Vis directly proportional to A.

Design a laboratory experiment to investigate the suggested relationship. You should draw,
on page 3, a diagram showing the arrangement of your equipment. In your account you
should pay particular attention to

(a) the procedure to be followed,

(b) the measurements to be taken,

(c) the control of variables,

(d) the analysis of the data,

(e) the safety precautions to be taken.
[15]
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2 A student is investigating how a mass attached to a trolley affects the motion of the trolley. For

Examiner’s

The trolley is attached to a mass m by a string, passing over a pulley, as shown in Fig. 2.1. Use
0.200m trolley
card : — ! mass M
| |
pulley
[ONENO)
m
h
Fig. 2.1

A piece of card of length 0.200m is fixed to the trolley. The mass M of the trolley and card is
0.800kg.

The mass mis released and falls through a fixed height h, accelerating the trolley. When the
mass m hits the ground, the trolley continues to move with constant velocity v.

This velocity vis determined by measuring the time t for the card to pass fully through a light
gate connected to a timer.

Question 2 continues on the next page.
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It is suggested that v and m are related by the equation For
v2 Examiner’s
mg=(m+ M)ﬁ Use

where g is the acceleration of free fall.

(a) A graph is plotted of v2 on the y-axis against mTiM on the x-axis. Express the gradient
in terms of g.

gradient= ....cccooeeiiii [1]
(b) Values of mand t are given in Fig. 2.2.
m/k t/1073s m v/ims™! v2/m2s—2
g m+ M
0.100 174 = 2
0.200 132 + 2
0.300 112+ 2
0.400 102 + 2
0.500 952
0.600 90 2
Fig. 2.2
Calculate and record values of — s, v and v2 in Fig. 2.2. Include the absolute
uncertainties in v2. [3]

m
(c) (i) Plotagraph of v2/m?s™2 against " 7. Include error bars for v2. [2]
(ii) Draw the straight line of best fit and a worst acceptable straight line on your graph.

Both lines should be clearly labelled. 2]

(iii) Determine the gradient of the line of best fit. Include the uncertainty in your
answer.

gradient= ... 2]

© UCLES 2011 9702/53/0/N/11
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(d) In this experiment h = 0.600m. Using your answer to (c)(iii), determine the value of g. For

Include the absolute uncertainty in your value. Examiner's
Use

(e) A 1.00kg mass is added to the trolley and the experiment is repeated using the same
range of values of m as in (b).

Determine the largest possible value of v that the trolley will gain, using the relationship
given and your answer to (d). Include the absolute uncertainty in your answer.
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