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In this experiment, you will determine the acceleration of free fall g using a pendulum. Carry out
the following instructions, referring to Fig. 1.1 and Fig. 1.2.
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oscillation
Fig. 1.2
A pendulum has been set up for you as shown in Fig. 1.1.

50.0cm.

oscillation of the pendulum.

(a) Adjust the length of the pendulum until the distance d measured to the centre of the bob is
Displace the bob slightly and release it so that it swings. Fig. 1.2 shows one complete
(i)

Measure the time t for 10 complete oscillations.
t=
oscillation.

(ii) Calculate the period T of the pendulum. The period is the time for one complete

(iii) Calculate T2.
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(b) Adjust the pendulum until the distance d measured to the centre of the bob is 100.0cm.

(i) Repeat the procedure in (a)(i), (a)(ii) and (a)(iii).

L=
T o e
T2 o e
(1]
(ii) Calculate the acceleration of free fall g using the equation g = 40
0 S e
[2]
(c) A student states that repeating the experiment improves the reliability of the value obtained
for g.
Suggest two changes that you would make to improve the reliability. The stopwatch cannot
be changed.
1 P OO PR SO PP PR
2.

[Total: 11]
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2 In this experiment, you will investigate resistance.
The circuit shown in Fig. 2.1 has been set up for you.
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Fig. 2.1

(@) (i) Switch on. Measure and record the potential difference V, across the resistor R, and the
current I in the circuit. Switch off.

(i) Calculate the resistance of the resistor R, using the equation R, =

'~.|_k<

(b) Disconnect the voltmeter.
Connect the voltmeter across the resistor Rz. Switch on.

(i) Measure and record the potential difference V,, across the resistor R,. Switch off.

'~.|N<

© UCLES 2018 0972/51/M/J/18



(c) Disconnect the voltmeter.
Connect the voltmeter across the resistor R3. Switch on.

() Measure and record the potential difference V; across the resistor R;. Switch off.

Vg = e,
- : : : : Vs
(i) Calculate the resistance of the resistor R, using the equation R; = T

Ry = [1]

(iii) Calculate the resistance R of resistors R, R, and R, connected in series, using the
equation R = R, + R, + R;. Give your answer to a suitable number of significant figures
for this experiment.

(d) State whether your results suggest that the three resistors have the same value of resistance.
Justify your statement by reference to your results.

£ 2= 1 (=] 0. 1= o |

JUSHITICALION e n————_
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(e) Complete the circuit diagram in Fig. 2.2 to show:

6

the three resistors connected in parallel

the voltmeter connected to measure the potential difference across the resistors

a variable resistor connected to control the current in all three resistors.

You are not required to set up this circuit.

© UCLES 2018
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3 Inthis experiment, you will determine the focal length fof a lens.

8

Carry out the following instructions referring to Fig. 3.1.

illuminated
object u

A

Y.

A

lens

[ screen

=

(@) * Place the screen a distance D = 70.0cm from the illuminated object.

Fig. 3.1

* Place the lens between the object and the screen so that the lens is very close to the

screen.

* Move the lens slowly away from the screen until a clearly focused image is formed on

the screen.

(i) * Measure, and record in Table 3.1, the distance u between the centre of the lens and
the illuminated object.

° Measure, and record in the table, the distance v between the centre of the lens and

the screen.

(ii) Calculate the product uv. Record your answer in the table.

(iii) Repeat the procedure using values for D of 75.0cm, 80.0cm, 85.0cm and 90.0cm.

Table 3.1

D/cm

u/cm

v/cm

uv/cm?

70.0

75.0

80.0

85.0

90.0
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(b) Plot a graph of uv/cm? (y-axis) against D/cm (x-axis). You do not need to start your axes at
the origin (0,0).

[4]
(c) The focal length fof the lens is numerically equal to the gradient of the line.

Determine the gradient G of the line. Show clearly on the graph how you obtained the
necessary information.

[2]

[Total: 11]
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4 Astudent is investigating the effect of double-walled insulation on the rate of cooling of hot water
in a copper container. The student places the copper container inside a larger metal container. He
is investigating the effect of the size of the air gap between the copper container and larger metal
containers.

Plan an experiment to investigate the effect of the size of the air gap between the copper container
and larger metal containers on the rate of cooling of hot water.

The following apparatus is available:

a copper container

a number of metal containers of different diameters (all larger than the copper container)
a thermometer

a stopwatch

a measuring cylinder

a supply of hot water.

You can also use other apparatus and materials that are usually available in a school laboratory.
You are not required to carry out this investigation.

In your plan, you should:

* explain briefly how you would carry out the investigation

* state the key variables that you would control

* draw a table, or tables, with column headings, to show how you would display your readings
(you are not required to enter any readings in the table)

* explain how you would use your readings to reach a conclusion.

You may draw a diagram if it helps your explanation.
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[Total: 7]
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