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Section A

1 In this experiment, you will investigate the amplitude of a simple pendulum.

You are provided with

L] L ] L] L L . .

a pendulum bob attached to a length of string,

a split cork,

a stand, boss and clamp,

a stopwatch,

a metre rule,

a counterweight to prevent the stand from toppling,

a piece of card marked with a series of parallel lines, drawn at 2cm intervals.

The apparatus has been set up for you, as shown in Fig. 1.1(a) and Fig. 1.1(b).

boss

clamp split cork
stand\
counterweight
bench bench
| ] {\ ' ]
H
string
//
floor pendulum bob

AN

Fig. 1.1(a) (front view) Fig. 1.1(b) (side view)

(@ (i)

(ii)

The distance from the bottom of the split cork to the centre of the pendulum bob is H.
Loosen the clamp and adjust the string until H is equal to 1.25m. Tighten the clamp.

Adjust the boss so that the distance h from the bottom of the pendulum bob to the floor is
2.0cm.
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(b) View the pendulum from the front, as shown in Fig. 1.1(a).
Move the pendulum bob a few centimetres to the side. Release the pendulum bob so that it
swings freely.

Determine an accurate value for the period T of the pendulum.

- D 2]

(¢) (i) Stop the penduium.
Place the piece of card on the floor beneath the pendulum bob. The lines on the card are

drawn at 2cm intervals.

Adjust the position of the card until the right hand edge of the pendulum bob is aligned
with the 0cm mark on the card, when viewed from above, as shown in Fig. 1.2.

card
[ 5
2]
pendulum bob l ..... l
2 4 6 8 10 12
cm

Fig. 1.2 (view from above)

(ii) Move the pendulum bob to the side until the right hand edge of the bob is aligned with
the 12cm mark on the card, as shown by the dotted line in Fig. 1.2.

Release the pendulum bob. Measure and record the time t for the amplitude of the
pendulum to decrease from 12cm to 10cm.

LS vt o s B v e [1]

(iii) Suggest why the amplitude of the pendulum decreases.

...........................................................................................................................................
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(d) Plan

A student suggests that the time taken for the amplitude to decrease, as in (c)(ii), is directly
proportional to the mass of the pendulum bob.

Plan an experiment to investigate this relationship.

Your plan should include

* the quantities that you will keep constant,

* adetailed description of how you will perform the investigation,
* an indication of how you will achieve accurate results,

* astatement of the graph you would plot to test the relationship,

e asketch of the graph you would obtain if the suggested relationship is correct.

...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................
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in this experiment, you will investigate the extension of a spring.
You have been provided with

a length of string tied to a spring,

an S-hook,

a stand, boss and clamp,

a piece of plastic pipe,

a mass of weight 1.5N,

a set square,

a 30cm ruler,

a 50cm rule,

a metre rule fixed to the bench with Blu-tac,
a loop of string on the metre rule.

(a) (i) Measure and record the unstretched length [, of the spring, as shown in Fig. 2.1.

string | |

Fig. 2.1
T Y ———— [1]

0

(i) Place one of the loops of the spring onto the rod of the clamp, as shown in Fig. 2.2.
Suspend the mass on the other loop.

string

mass

Fig. 2.2

Measure and record the stretched length [ of the spring.
Determine the extension e, of the spring using the equation e, = [, — L.
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(b) Use your value of e, from (a)(ii) and the equation F = ke,, where F=1.5N, to determine the
spring constant k for the spring.

(c) Remove the spring from the rod of the clamp. Place the plastic pipe in the clamp. Adjust the
height of the boss so that the centre of the plastic pipe is 50cm above the bench. Adjust the
position of the clamp stand so that the centre of the plastic pipe is aligned with the 50cm
mark on the metre rule.

Attach the S-hook to the loop of string on the metre rule. Attach the spring to the S-hook.
Place the string over the plastic pipe and suspend the mass from the loop at the end of the

string, as shown in Fig. 2.3.
: _plastic pipe

string

mass

metre rule

100cm mark
0cm mark
\ N~/ __—loop of string bench

| /

Fig. 2.3
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(i) Adjust the position of the loop of string on the metre rule until the spring is vertical.

Measure and record the stretched length [, of the spring.
Determine the extension e, of the spring using the equation e, = [, — [,

(i) With the mass still suspended from the string, carefully move the loop of string on the
metre rule so that it is at the 15cm mark.

Measure and record the stretched length L, of the spring.
Determine the extension e, of the spring using the equation e, = L, - [,

92 Y e S e S A S A SR s A e S

[1]

(d) Use your value of k, values of e, and e, and the equation from (b) to calculate the forces F,
and F, in the spring with the loop in the two different positions on the metre rule.

Fy 5 oo oo ssas st D s v sess
Fo= v
[2]
(e) Explain why neither F, nor F, are equal to the weight of the mass on the spring.
............................................................................................................................................... [2]
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Section B

In this experiment, you will investigate an electrical circuit containing a light-dependent resistor
(LDR).

You are provided with

a lamp,

a light-dependent resistor (LDR),

a power supply,

a fixed resistor of resistance 470Q,
a ruler,

a wooden rod,

a stand and boss,

Blu-Tack,

a switch,

a voltmeter and two connecting leads,
eight connecting leads.

- ® 8 & & & & & & °

Set up the circuit as shown in Fig. 3.1.

power supp
+ -
Q e
470Q &

m—T F——_{ o
&

Fig. 3.1

Set up the light-dependent resistor (LDR) and lamp as shown in Fig. 3.2. Secure the LDR to the
wooden rod using Blu-Tack. The rod can be moved up and down to change the distance between
the LDR and the lamp.

-
stand
boss wooden rod
S Blu-Tack
T~ _-LDR
| a— __—
bench T ] d
| 1

Fig. 3.2

Adjust the position of the wooden rod so that the LDR is directly above the lamp and the distance
dis zero.
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(a) (i) Connect the voltmeter across the terminals of the power supply.
Close the switch.

Record the voltmeter reading V..

(i) Open the switch.
Disconnect the voltmeter from the power supply.
Connect the voltmeter across points A and B.
Close the switch.

Record the voltmeter reading V,g.

VA = et - )

(b) Open the switch.

The current I in the fixed resistor is given by the equation

Vas
"R

where R =470Q.

Calculate I.

I
T L L L T L

(c) Calculate the resistance R_of the LDR using the equation

VL

g

where the potential difference (p.d.) V| across the LDR is given by V| = (Vo= Vi)

RL=
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(d) (i) Adjust the position of the wooden rod so that the distance d between the LDR and the
top of the lamp is 1.0cm.

Close the switch.
Record the new voltmeter reading Vg

VAB B oeeieeisasenn

(ii) Open the switch.

Repeat (b) and (¢) to calculate the new current I in the resistor and the new resistance
R of the LDR. Use your value of V; from (a)(i).

I= ..
RS i s
2]
(e) Repeat (d) for further values of d.
Record your results for d, V,g, V|, I and R, . Include all of your results.
(6]
(f) On the grid plot a graph of R, against d. (4]
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(g) (1) Determine the change in resistance A_between d=1.0cmand d=4.0cm.

change in resiStanCe = ... (1]

(i) Calculate the average change in resistance per cm of the LDR between d = 1.0cm and
d=4.0cm.

average change in resistance Per CM = ... 1]

(i) Explain how the graph shows that the average change in resistance per cm decreases
as dincreases.

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

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

(h) A student has a voltmeter that gives readings to 0.1V.

Explain why the values for the change in resistance R, obtained when d'is large would not be
accurate using the voltmeter.

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

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

- Endof paper -

This paper is adapted from the 2018 & 2019 GCE O Level Physics Examinations.
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