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2 The class is investigating the refraction of light passing through a transparent block. A student is
using optics pins to trace the paths of rays of light.

Fig. 2.1 shows the student’s ray-trace sheet.
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* OnFig. 2.1, draw a normal at the centre of side AB. Label this line NL. Label the point E
where the normal crosses AB. Label the point M where the normal crosses CD.

* Draw aline above AB to the left of the normal and at an angle of incidence i = 30° to the
normal. Label this line FE.

*  Label the positions of two pins P, and P, placed a suitable distance apart on FE for
accurate ray tracing. [2]

The student observes the images of P, and P, through side CD of the block so that the
images of P, and P, appear one behind the other. He places two pins P; and P, between his
eye and the block so that P; and P,, and the images of P, and P, seen through the block,
appear one behind the other. The positions of P, and P, are marked on Fig. 2.1.

Draw a line joining the positions of P, and P,. Continue the line until it meets the normal.
Label this point K. [1]

*  Measure and record the angle o between the line joining the positions of P4 and P, and
the line KM.

*  Measure and record the length x between points M and K.
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The student repeats the procedure with the angle of incidence i = 50°.
His readings for ozand x are shown.

X
A student suggests that the angle o should always be equal to the angle of incidence i.

State whether the results support this suggestion. Justify your answer by reference to the
values of ¢ for i=30° and j = 50°.
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Suggest one precaution that you would take with this experiment to obtain reliable results.
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1 The class is investigating the stretching of a spring.

Fig. 1.1 shows the apparatus.
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(a) (i) OnFig. 1.1, measure the length ;.
Record [, in Table 1.1 at load L = 0.0N. [1]

(i) Explain why /, is not measured to point X on the spring.

(b) Astudent hangs a 1.0N load on the spring. He records the new length / of the spring.

He repeats the procedure using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are shown

in Table 1.1.
Table 1.1
L/IN 0.0 1.0 2.0 3.0 4.0 5.0
I/mm 17 20 21 23 25

Describe one precaution that vou would take in order to obtain reliable readinas.
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(c) Plot a graph of //mm (y-axis) against L/N (x-axis).

[4]
(d) A student suggests that the length / of the spring is directly proportional to the load L.

State whether your readings support this suggestion. Justify your answer by reference to the
graph line.

(e) Use the results to predict the load L that would give a length / twice the value of /.
Show clearly how you obtained your answer.
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