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Section A
Answer all the questions in this section.
1 Inthis experiment, you will investigate the oscillation of a pendulum joined to a spring.
You are provided with:

* alength of thread

* a300g mass

* astopwatch

J a stand, boss and clamp
e asecond boss

* asplit cork

* aspring

* ametrerule

¢ a G-clamp or weight.

The supervisor has set up the apparatus as shown in Fig. 1.1.

cork

fixed boss

rod of stand

second boss

thread

bench

’é/ 300g mass
7

Fig. 1.1
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3
The position of the boss attached to the clamp holding the cork is fixed and must not be changed.
The position of the boss attached to the spring will be adjusted.

Ensure that the distance D between the bosses is 10cm, as shown in Fig. 1.2.

fixed boss rod of clamp
holding cork
-egmmmmmmme e @ | @ ”)

D=10cm stand

loop of spring
B — @@

Fig. 1.2

(a) View the apparatus from the side, as shown in Fig. 1.1.

Move the right hand loop of the spring along the thread until the spring is as close to
horizontal as possible.

Move the mass approximately 5cm to the right.

Release the mass and observe it swing to the left and then return to its point of release as
shown in Fig. 1.3. This is one oscillation.

point of

Fig. 1.3

Determine the time T, for twenty oscillations of the pendulum.
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(b) (i) Move the second boss down the rod of the stand until D = 30cm. Ensure that the spring
is horizontal again.

Determine the time T, for twenty oscillations of the pendulum.

(ii) Move the second boss down the rod of the stand until D = 50cm. Ensure that the spring
is horizontal.

Determine the time Tj for twenty oscillations of the pendulum.

(d) Another method to determine the time for 20 oscillations is to start and stop the stopwatch as
the mass passes through the centre of the oscillation as shown in Fig. 1.4.

centre of
oscillation

Fig. 1.4
By considering the speed of the mass, suggest why this method is more accurate.

[Total: 5]
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2 In this experiment, you will investigate the time taken for a voltmeter reading to change.
You are provided with a circuit consisting of:
* apower supply
* afixed resistor R,
* acomponent C
* aswitch
* avoltmeter.

The supervisor has set up the circuit shown in Fig. 2.1.

=

Fig. 2.1
You have also been provided with:

* astopwatch
J a fixed resistor R,.

(@) (i) Close the switch.

Record the reading V,, on the voltmeter.

(ii) Open the switch and start the stopwatch.

Determine the average time t, taken for the voltmeter reading to decrease to 0.5V.

(b) Replace the resistor R, with the resistor R,. Close the switch.

Repeat (a)(ii) to determine the average time t, taken for the voltmeter reading to decrease to
0.5V.

by = [1]
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(c) The resistance of resistor R, is 10 times greater than the resistance of resistor R..

Describe how decreasing the resistance by a factor of 10 affects the time taken for the
voltmeter reading to decrease to 0.5 V.

[Total: 5]
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3 Inthis experiment, you will investigate how the angle of an L-shaped beam varies with the position
of a mass.

You are provided with:

* an L-shaped beam

* arodto act as a pivot

* astand, clamp and two bosses
* amass on amass hanger

* awire hook

*  a protractor

* ametre rule

° a set square.

The supervisor has set up the apparatus as shown in Fig. 3.1.

clamp
rod boss 1
L-shaped beam boss 2
. ! |
metre rule :
| __—stand

bench

Fig. 3.1

Fig. 3.1 shows the L-shaped beam pivoted on a rod attached to the clamp. The clamp is attached
to the stand by boss 1.
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Fig. 3.2 shows 6 the angle between one edge of the metre rule and the numbered arm of the
L-shaped beam.

Fig. 3.2

(@) Pass one end of the wire hook through hole 1 in the L-shaped beam. Suspend the 200g
mass from the bottom of the wire hook.

(i) Measure the angle 6 between the rule and the numbered arm of the L-shaped beam.

(ii) Remove the wire hook from hole 1 and attach the mass to hole 2 with the wire hook.
Measure the new angle 6.

Repeat for hole 3 and hole 4 and record all your measurements of angle 6in the table of

Fig. 3.8.
hole angle 0/°
1
2
3
4
(2]
Fig. 3.3
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(b) Describe one difficulty you experienced in obtaining an accurate value for the angle 6.
Suggest an improvement to overcome this difficulty.

(o1 1{To1 U 1§ OPPUTPPRPPP

[Total: 5]
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Section B
4  In this experiment, you will investigate the size of an image.

You are provided with:

* alamp

* asglit plate attached to a rod

* a30cmruler

* asheet of paper

. a metre rule.

The supervisor has set up the apparatus as shown in Fig. 4.1.

~

clamp lamp

____________ i
rod
-1
Blu Tack— || 20.0cm
slit plate

h=10.0cm

( \ B A Y.
sheet of paper
Fig. 4.1

Check that the bottom of the glass bulb of the lamp is 20.0cm above the centre of the paper.
Adjust if necessary.

Check that the midpoint of the two slits in the slit plate is directly beneath the lamp and that the slit
plate is a height h = 10.0cm above the paper. Adjust if necessary.
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(a) Measure:
* the length [ of one of the slits in the slit plate

. the distance d between the centres of the slits.

o e
O S
[2]
(b) Switch on the lamp. Observe the image of the two slits on the paper.
Measure:
* the length [ of one of the slit images formed on the paper

* the distance d between the centres of the images of the two slits.
=
e
[1]
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(c) Continue the experiment. Keep the lamp at the same height. Move the slit plate up and down
for values of hin the range h=4.0cm to 16.0cm.

Measure h, I and d, for each position of the slit plate.

*  Write appropriate headings in the top row of Table 4.1.

*  Record all of your results in Table 4.1.

*  Switch off the lamp. d

*  For each of your measurements, calculate TI and record your answers in Table 4.1.

|
Write an appropriate header for this calculation.

Table 4.1

[4]
(d) On the grid on page 13, plot a graph of / on the y-axis against height h on the x-axis.

Draw the curved line of best fit. [4]

(e) (i) Draw a straight line that passes through your curved line at h=8.0cm and h=12.0cm

(1]

(ii) Determine the gradient of this straight line.

gradient = ... [2]
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(f) Theory suggests that for all the values of h, the ratio % is the same.
i

Explain whether your values of CZ' in Table 4.1 support this suggestion.

[Total: 15]

© UCLES 2019 5054/32/M/J/19



15

BLANK PAGE

© UCLES 2019 5054/32/M/J/19



16

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

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

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of
Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

© UCLES 2019 5054/32/M/J/19



