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1 A student uses a Hall probe to investigate the magnetic flux density due to a U-shaped
electromagnet, as shown in Fig. 1.1.
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Fig. 1.1

Point P is equidistant from the poles of the electromagnet and distance p is the vertical distance
between P and the top of the electromagnet. The magnetic flux density is B at point P.

It is suggested that the relationship between B and p is
B = kNIe=%P
where N is the number of turns on the coil, I is the current in the coil and « and k are constants.

Design a laboratory experiment using a Hall probe to test the relationship between B and p. Explain
how your results could be used to determine values for o and k. 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,
e the measurements to be taken,
e the control of variables,

* the analysis of the data,

e any safety precautions to be taken.
[13]
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Diagram

© UCLES 2016 9702/52/0/N/16 [Turn over



GradeMax
Physics - 2016 - Oct/Nov - Paper 52 - QP - Cambridge

[Total: 15]
© UCLES 2016 9702/52/0/N/16



GradeMax
Physics - 2016 - Oct/Nov - Paper 52 - QP - Cambridge

5

2 A student is investigating the characteristics of different light-emitting diodes (LEDs). Each LED
needs a minimum potential difference across it to emit light.

The circuit is set up as shown in Fig. 2.1.
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Fig. 2.1

The potentiometer is adjusted until the LED just emits light. The potential difference V across the
LED is measured.

The experiment is repeated for LEDs that emit light of different wavelength A.
It is suggested that V and 4 are related by the equation
V= pAd
where p and g are constants.
(a) A graph is plotted of Ig V on the y-axis against Ig A on the x-axis.

Determine expressions for the gradient and y-intercept.

gradient = ...

Y-INTErCepPt = ..o
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(b) Values of A and V are given in Fig. 2.2.
A/107°m VIV lg (A/10~°m) Ig (V/V)
630 1.9+0.1
620 2.0+041
590 2.3+01
520 3.1 +0.1
490 3.7+0.1
470 41+0.1
Fig. 2.2

Calculate and record values of Ig (A/102m) and Ig (V/V) in Fig. 2.2.
Include the absolute uncertainties in Ig (V/V).

() (i) Plota graph of Ig (V/V) against Ig (A/10-2m).

Include error bars for Ig (V/V).

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

GradeM ax

(3]

(2]

(2]

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

answer.
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0.70

0.65

0.60

0.55

0.50

g (V/V)

0.45

0.40

0.35

0.30

0.25

0.20
2.66 2.68 2.70 2.72 2.74 2.76 2.78 2.80

Ig (1/102m)
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(iv) Determine the y-intercept of the line of best fit. Include the absolute uncertainty in your
answetr.

y-intercept = oo, [2]

(d) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of p and q. You need not
be concerned with units.

(e) A similar experiment is carried out with a diode emitting infra-red radiation of wavelength
950 nm. Determine the minimum potential difference V needed to emit this radiation.

[Total: 15]

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after
the live examination series.

© UCLES 2016 9702/52/0/N/16



