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1 Astudent investigates the oscillations of a pendulum and determines two values for the
acceleration gyg_ti:__gjfylty

The student arranges the pendulum_irlg clamp as shown in Figure 1.1.

] s E[/clamp
|

stand

bench

Figure 1.1

The length 1 of the pendulum is the distance from the bottom of the clamp to the centre of the
pendulum bob. —_—

(a) (i) Measure the length I of the pendulum in Figure 1.1.

Record your measurement in centlmetres to the nearest 0.1cm.

(ii) Figure 1.1 has been drawn to a scale of one-fifth full size.
Calculate the actual length L of the pendulum in metres.
Record your answer in the first column of Table 1.1.

VR S K
0.3 ™

I © Cambridge University Press & Assessment 2026 5054/421M1J/26
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; Table 1.1
Lim tls_, Tis
0ersT Y 22.% | elq Y
0.700 34.0 1.70

(b) procedure

The student:

* gives the bob a small sideways displacement and releases it so that it oscillates
*  measures the time ¢ for 20 oscillations of the pendulum.

The stopwatch reading is shown in Figure 1.2,

Figure 1.2

() Record fto 3 significant figures in the second column of Table 1.1. [1]

(i) Calculate the period T of the pendulum. The period is the time for 1 oscillation of
the pendulum. -

Record, in Table 1.1, your answer to 3 significant figures. [1]

(c) The student.

*  adjusts the length of the string until the length L of the peﬁdulum is 0.7_00n31
*  repeats the procedure in 1(b). ’

The student records the resulits in Table 1.1.

Using data from Table 1.1, show that T is not proportional to L. ;

O e (22391

o o *
| v
AT e pXepachonad fo. L T beseld . have. daabled
LEN Lowes A oo B enly increncds Hee B0l 2porhon
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(d) The acceleration due to gravity in m/s? can be calculated using the equation shown.

(i) Calculate a first value g, for the acceleration due to gravity, usmg your value of L from
1(a)(n) and your value of T from 1{b)(ii).

Show your working and give your answer _t_o_ 2 significant figures.
3 11 T
b~ Q.3 a-6 G1 = oo Dol m/s? [1]

{ii} Calculate a second value g, for the acceleration due to gravity, using the data
for L =0.700m from Table 1.1.

Gz 39L0R)

\-70% a. 4"
AT I wiiiee ST m/s? [1]
A L

(e) Two quantities can be considered to be the same within the limits of experimental accuracy if
their values are within 10% of each other.

Compare your value of g, from 1(d)(i) with your value of g, from 1(d}{ii).
State if your two values can be considered to be the same.

Support your statement with a calculation.

caleulation P_I_'_Li < \on = C\:f' q-[. th\\e\’”
On\‘:) 2. V"L & _g,_gé.fé{\'f

L

W\ﬂ“"\ ™e \\M\‘\'Q QL OaCLv\“fQCD 4\"\A- ade ﬁor\\a 7’1 )‘ [2]

L5 Ceren
(f) State one technique that the student uses when doing the experiment to ensure that the
results are accurate.

[Total: 107
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Astudent compares two methods of reducing the rate of temperature decrease in a beaker of
hot water.

The student uses two identical beakers, P and Q.

Beaker P is wrapped with a layer of insulation but has no lid. Beaker Q has a lid but no layer
of insuTation. I —

The beakers are shown in Figure 2.1.

layer of insulation ;

beaker P - beaker Q

<

lid

Figure 2.1
(a) procedure
The student:

pours 200cm? of hot water into beaker P

places a thermometer intc the water

waits until the thermometer reading has stopped increasing

records the temperaiure & of the hot water

immediately staris a stopwatch

allows the hot water to coot for 240s

measures the temperature 0 of the water in the beaker, and records it in Table 2.1 at
fime { = 240s.

SAANENA

The maximum thermometer reading is shown in Figure 2.2.
°C

100

80

||IIII|IIII|IIIIlIIIII||

Figure 2.2

(i) Read the temperature 6 of the hot water in beaker P at time f = 0. Record your reading
in the second column of Table 2.1. [1]

I © Cambridge University Press & Assessment 2026 5054/42/M/3126 I
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Table 2.1
beaker P - beakerQ
.55 S . o s it .
I 2% 90
240 77 82

(ii) The student repeats the procedure for beaker Q.
The thermomster readings are shown in Table 2.1.

Add units to the column headings in Table 2.1.

[1]

(b) (i) Use the temperature readlngs in Table 2.1 to ca!culate the temperature decrease of the

hot water in beaker P and in beaker Q after coaling for 240s.-
A= G0 -32
=

92

—

temperature decrease inbeaker P = ... e °C
temperature decrease in beaker Q = ................. QPO ........................... °C
- [1]
{ii} Calcuiate the rate of temperature decrease of the water in each beaker usmg the
_equation shown,
rate of temperature decrease = temperat:;:: edecrease
Give your answers to 2 significant figures.
- ~ 2.0 Q= 2 = 20 -
- he v N

rate of temperature decrease from the water in beaker P= ............... 2 ’0 ...................... °C/min
rate of temperature decrease from the water in beakerQ = ........... 2‘0 .......................... °C/min
(2]

(ii) State which beaker P or Q has the more effective method of reducing the rate of
temperature decrease.

Explain how you reached your conclusion.

Raesalid en. The. be
eSkedve nethsda. bé@w%/{ﬁrca%—%pé@ﬁﬁ
ACLLGSC. MWQ\OWWT}\@Y\ ....... bekel ]
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(c)

(d)

(e)

MIENANDA ALY

State two factors that must be controlled to make a valid comparison between the rates of
temperature decrease of beaker P and beaker Q.

~—

2 (‘\QTW;Q\WQ‘(GW\ i

This experiment compares the effect of a layer of insulation with the effect of a lid on the rate
of decrease of temperature.

A student wants to find how the rate of decrease of temperature of the water in a beaker
surrounded by a layer of insulation compares with the rate of decrease of temperature of the
water in a beaker with no insufation.

Suggest one change fo the apparatus that will enable this new comparison to be made.

Handling a beaker containing hot water is dangerous.

State one safety precaution that the student takes when doing the experiment.

P

[Total: 10]
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A student investigates the potential difference across resistors in a circuit.

The student assembles the circuit shown in Figure 3.1.

||||
TR b &

®
o
p 127 q
of
Figure 3.1
procedure
The student:

1 _connects a 12 Q resistor into the gap between terminals P and Q in the circuit
~ connects g voltmeter to measure the potential diffierence across the resistor
W

closes the switch

"+ measures and records the potential difference V across the resistor and the current I in
the circuit
opens the switch

«% removes the 12Q resistor.

(a) (i) On Figure 3.1, using the correct circuit symbol, draw a resistor connected between

terminals P and Q. [1]
(ii) On Figure 3.1, using the correct circuit symbol, draw a voltmeter connected to measure
the potential difference across the resistor. [1]
| © Cambridge University Press & Assessment 2026 5054/42/M/J/26 [Turn over I
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(b) The volimeter and ammeter readings are shown in Figure 3.2,

>

Figure 3.2

(i) Record, in Table 3.1, the potential difference V across the 12 resistor.

(i) Record, in Table 3.1, the current I in the circuit with the 12 Q resistor.

(c) The student repeats the procedure for resistors of value 15, 18€2, 22Q and 33Q.

The student’s results are shown in Table 3.1.

Table 3.1
resistance R/Q potential difference VIV current I'A
L X A (9%'2—"
15 4.0 0.27
18 41 0.23
22 4.2 0.19
33 43 0.13

]

[1i
[1i

-
v
v
v

On the grid provided in Figure 3.3, plot a graph of V on the y-axis against I on the x-axis.
T -~ .

Start the x-axis from I = OA.
m-= R

Do not start the y-axis from V = 0V.

Draw the straight line of best fit.
u__-__f-—-_-—‘—__‘

© Cambridge University Press & Assessment 2026
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(d) Determine the gradient G of your line. Show all working, and indicate on the graph the

values you use.

( 049:,122) , (0.2%F,4-0)

C": J2-4 < Widea
Ay — Ky o.14 927
G=

I © Cambridge University Press & Assessment 2026 5054/42/M/J/126
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(e)

(f)

(9)

MR RN AN

The magnitude of gradient G of your line is equal to the resistance r of the battery.

Write down the value of r.

Record your answer to the nearest chm.

X
2.8 v 2 rm B 20 0

The student is able to use the graph to find the predicted e.m.f of the battery.

Describe how the student uses the voltmeter to measure the actual e.m.f. of the battery.

..... e . ConnLs. oo NoliMer . actes. The . .

........... b&MD}/’YGW\&Sh{@}'\‘S&M’Gw [1]
N forie)

When doing the experiment, it is imporiant that the terminals P and Q are not allowed to
come into contact with each other at any time. '

Suggest why terminals P and Q must not touch.

fTotal: 14]
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When air moves over the surface of hot water in a beaker, it changes the rate of cooling of the
hot water.

Plan an experiment to-investigate the relationship between the speed of a fan producing the
moving air and the rate of coollng of the hot water in the beaker.

The apparatus available includes:

a supply of hot water “~

a beaker -«

a thermometer

an electric fan with five speed settings. o

You may also use any apparatus commonly available in a school laboratory.

In your plan include:

* _ any other apparatus needed —> PP T Fom 5 meate G ¢
_~  a brief description of the method, including what you will measure and how you make sure
that your measurements are accurate
*  the variables you will control ( volowe of veftr, iaikel Tarpy miaker
~*  aresults table to record your measurements (you are not required to enter any readings in

the table)
-*  how you will process your results to reach a conclusion.
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