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1 (a) Suggest why the 330 Ω resistor was connected in series with the LED in Stage 1.

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

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

1 (b) (i) Use your graph to calculate the resistance of the LED when the current is 1. 5 mA.

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

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

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

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

1 (b) (ii) Using the precision of your meters, calculate the percentage uncertainty in your answer
to part 1(b)(i).

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

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

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

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

1 (c) Without further calculation, describe how the resistance of the LED changes with
potential difference (pd) in the forward direction.

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

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

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

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

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

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

Section A

Answer all questions in the spaces provided.
You should refer to your documentation from Stage 1 as necessary.

2
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1 (d) (i) Draw the best fit straight line through the steepest part of your graph.
(1 mark)

1 (d) (ii) Extrapolate this line to give the intercept on the pd axis.  Record this value as Vmin.

Vmin = ...................................................
(1 mark)

1 (e) State what your results indicate about the resistance of the LED when the pd is in the
reverse direction.

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

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

3

10
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Section B

Answer all the questions in the spaces provided.

2 In a similar experiment to the one you performed in Stage 1, a set of LEDs emitting
light of different colours was used.  The current-pd curve for each LED in the forward
direction was plotted and Vmin, the intercept on the pd axis, was recorded.  The results
are given in the table, together with the average wavelength, λ, and frequency, f, of the
radiation from the LEDs.

2 (a) Use λf = c, where c = 3.00 × 108 m s–1 to complete the table.
(1 mark)

2 (b) Complete the graph by plotting the missing two points and drawing a straight line of
best fit.

(2 marks)

2 (c) (i) Determine the gradient of the graph.

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

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

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

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

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

..............................................................................................................................................
(3 marks)
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colour
wavelength
λ / nm

frequency
f / 1014 Hz

minimum pd
Vmin / V

infrared 940 3.19 0.92

red 665 4.51 1. 54

orange 625 4.80 1. 54

yellow 595 5. 04 1. 78

green 565 1. 87

blue 470 2.37
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Graph of minimum pd against frequency
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2 (c) (ii) Discuss the reliability of your value for the gradient.

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

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

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

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

2 (d) Theory predicts that the energy lost by the electron in passing through the LED is the
energy of the emitted photon.  Hence

eVmin = hf,

where h is the Planck constant and e = 1. 60 × 10–19 C.

2 (d) (i) Find a value for h by using the general equation of a straight line,  y = mx + c, and your
answer to part (c)(i).

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

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

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

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

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

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

2 (d) (ii) The accepted value for h = 6.63 × 10–34 J s.  Calculate the percentage difference
between the value calculated in part (d)(i) and the accepted value.

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

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

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

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

6
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2 (d) (iii) The precision of the voltmeter was ± 0.01 V.  Calculate the percentage uncertainty this
produces in the value of Vmin for the infrared radiation.

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

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

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

2 (d) (iv) A student assumes that the percentage difference calculated in part (d)(ii) is due only to
the uncertainty in Vmin, as determined in part (d)(iii), and the uncertainty in the 
frequency.  Using this assumption calculate the uncertainty in the value of the infrared
frequency quoted in the table.

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

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

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

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

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

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

2 (d) (v) The student’s assumption about the uncertainty in part (d)(iv) is not justified.  Suggest
two other sources of experimental error in the experiment which could have contributed
to the discrepancy calculated in part (d)(ii).

Source of error 1 ..................................................................................................................

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

Source of error 2 ..................................................................................................................

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

7

18

Turn over �



WMP/Jun13/PHY3T/Q13/test

8

5

Copyright © 2013 AQA and its licensors.  All rights reserved.

3 A set of LEDs is used to provide a colour display.  Red, green and blue LEDs produce
the full range of required colours.  When all LEDs emit the same light intensity white
light is observed.

Describe how you would investigate whether or not the intensity of the light emitted
from each LED in the set is the same when operated at the same current.  Assume that
you are provided with a light sensor which responds equally to light of all wavelengths,
together with any other laboratory equipment that you might need.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

..............................................................................................................................................
(5 marks)

END  OF  QUESTIONS
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