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Take the weight of 1.0kg to be 9.8N (acceleration of free fall = 9.8 m/s?).
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An athlete and a cyclist both travel along the same straight road in the same direction.

* The athlete and the cyclist start next to each other at time { = 0.
* - The athlete runs at a steady speed of 8.0m/s fromt=0to f=6.0s.
*  The cyclist accelerates uniformly from rest at t = 0 to a speed of 18m/s at t = 6.0s.

(a) On Figure 1.1, draw speed-time graphs for the runner and for the cyclist.

209~
15
speed 4.
m/s
5 -
O": ' 4 oot 6 i e 0 i (e TR NE G 0 2 225 o ;!":‘.‘.!.’ SEESERETEsED
0 1.0 2.0 3.0 4.0 5.0 6.0
t/s
Figure 1.1

- [2]

(b) Calculate the acceleration of the cyclist. Give the unit of your answer.

(4N Z;,\LV\_ o7 ?)
* v 4

% \‘?3@:2' acceleration = ....... rs ................. unit '("\S—l [3]

(c) Show, by calculation, that the athlete has travelled a greater distance than the cyclist

att=5.0s. }
Arnlete I G secondn= Sk 3 wne  Aithle
- L(Q;‘\e“afs ’ﬁ‘(;v( {b VoY €

D \sYaace poeled by ciis) Mhe C{)«:\b‘{’ o 5 o)

CEENI 32 LE S hp

o g&»sﬁme-\{ls
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(dy ‘State: Newton s fi rst law of'motion; and: éxplainhow it:appliés-t6 thé:motion.of the athlete @,\, S,Mg\

NN on's, ek Jav s’téjsﬁffhjf\ ...... ob)e&%aé&ﬂﬁ .....
mels o\ | @Y\S'\.qﬂ'\'sgecd_h ’h .................... '{?S\Q;Q« ......... Ck-’\'{@nsfcmi
| Ohex9® ks endhon s Wi@@ ....... 4 /D\ﬁTf/(h\aU@
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2 Aheavy stone is placed on a plank of wood to make a diving board as shown in Figure 2.1.

NOT TO SCALE

Y
weight
of stone of plank

Figure 2.1

The point P is a pivot.

The weight of the stone is 650N, and the weight of the plank is 200N.
— ._____._!

{(a) State the principle of moments.

B S o cocdovise YOOMEST B @ane)
Joodne. Semaf ach-Clackeise momestand

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

~

‘ , S o
’ﬂ\& ..... s?..‘.e.)@..t\f ....... (Emayes W\%T«:’\qufb@?& 3 2]
O . fest S~

(b} Calculate the moment of the weight of the plank about P.

M= d
= (200) (9 410) Lo
— GLZ)O moment = .......ou...... g O Nm [2]

I © Cambridge University Press & Assessment 2026 5084/22/M1J126
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(c) A student of mass 40 kg wa]ks tothe rlght aiong thé.plank until.thesplank-tips: |nto the water

—

e T

Calculate the honzonta! distance between pomt P and the student when the plank tlpS into
thewater. |51 el dp¥ane pe >

94?’\ oL Clockwﬁ& mEn éntTz Saen o% a.n'h c_,oQk_MSQ ;rqo'ﬂzzv,“\“
loox + Bo = (650)(0-B0) -
b I~ = 0 -%>

, - W4yo
Hoo*~= v ¢
.j._- - F&—E\-'Q—'_ . l - \ .
. L‘\Q o . dlstance— ealasvarasioenns '...'....................;...:-....;....._.m ,[3]
: oy [Total: 7]
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reservoir

of water L.

Figure 3.1 shows a dam used as part of a hydroelectric power station.

s 1

generator

iniet

& ___turbine

Figure 3. 1

Water flows to the turbine through an inlet in the dam. The inlet is shown in Figure 3.1.

Points P and Q are on the horizontal surfaces next to the inlet.

(a) ()

(b) This

State two factors that determine the size of the pressure at P.

The pressure in the water causes a force on the horizontal surfaces at P and Q.
State the directions of the forces due to the water on the surfaces at P and Q.

directionatP ..... U? . WGT‘ .........................................................................................

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

hydroelectric energy resource is a renewable source of energy.

State the name of one other renewable energy source.

® Cambridge University Press & Assessment 2026 5054/22/M/J/126

. A



S s s R el W R S DAL

o

B T e R e 35 2 SaToAEL Y

* 0023059015207 *

= JANBARINA R

(¢) The power output from the generator is 2.5MW. = 2 Sr\e

T

{i) Calculate the energy output from the generator in 30 - minutes.

2= Pt
E” (2-Sxlo ) C%O) (60> N v

7

b

Ef Y-S0 7\\0 energy output = ........ b’ ..... §@X\O .......

(i} The-efficiency of the energy transfer in the generator is 95%.

Calculate the power input to the generator.

ess = Qﬁi‘rr *\eo

“—\Pm'\’
. o of
o8- 2
) ! .
\e a power input = ...... 2"6% ....................

25
0AS
35@,'&’ - 2563

‘\‘m?(ﬂ- =
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4  Figure 4.1 shows a travel mug used to keep a [iquid hot.
T

[nside the mug, there are metal walls with a vacuum between the walls.

ouier
metal wall

N
metal wall .

Figure 4.1

The mug contains 2509 of water, initially at 96°C. Over 6.0 hours, the water cools to 75°C.

A———

The specific heat capacity of water is 4.2J/(g°C).

(a) State what is meant by ‘specific heat capacity’.

Drw\o»«\erC%WMIM%J%%&&W%%%)&

Jompliadnfe.. of....a. ik s, o .. SnbsTRngS
1943 4 keluin: ¢

(b) Calculate the thermal energy transferred from the water over 6.0 hours. AT= 4 ?'Sf(g/
o= Q ' 153450 =Q -
[ S
(C/) (m> (‘AT) = Q\ thermal energy = (SA%AO ............................... J [2]
(-2) (250) (1) = Q

{c) (i} Explain how the vacuum between the walls reduces the transfer of thermal energy.

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

x.k@@ gy e L
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5 Astudent uses a glass block and two identical glass prisms to demonstrate the action of a
converging lens. -

Figure 5.1 shows three barallel rays of red light incident on the glass block and the two prisms.

air o

prism

glass block—_

> > va v
s X
~ o i
~
N
~
Figure 5.1 h
L(a} (i) On Figure 5.1, draw and label the normal to the prism at point P. [1]

(ii) Complete Figure 5.1 to show how the rays of light travel through and out of both prisms
and the glass block. [2]

(iif) The action of a diverging lens is also demonstrated using the two identical glass prisms
and the glass block.

On Figure 5.2, draw the prisms arranged so that they demonstrate the action of a
diverging lens.

Show the rays of light travelling through the prisms and the glass block.

x ) e
7 7
Figure 5.2
[2]
© Cambridge University Press & Assessment 2026 5054/22/\M/J/26
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(b) Figure 5.3 shows a converging lens, an object and two rays of light from the top of the
object. The principal focus (focal point) on each side of the lens is labelled F.

object lens

Y

A

Figure 5.3

-

Continue the paths of both rays to show where the image of the object is formed. Draw and

label the image.

(c) Figure 5.4 shows the electromagnetic spectrum.

radio : ! visible A gamma
waves | Microwaves infrared light ultraviolet | X-rays rays
Figure 5.4

(2]

State two properties of electromagnetic waves that change from one end of the spectrum to
the other end, and describe how these properties change from one end to the other.

[Total: 9]

© Cambridge University Press & Assessment 2026 5054/22/M/J/26 [Tu rn over l



* 0023058015212 *

N -

Figure 6.1 shows a light-dependent resustor (LDR) connected in series with a fixed resistor of

resistance 200Q and a battery. —
i

200Q

= '\9 W
oV | I LQ,’( o W%K

\}‘ ke o, ¢’ & v
LDR . V

Figure 6.1
The electromotive force (e.m.f.) of the battery is 8.0V.
The potential difference (p.d.) across the LDR is.2.4V.
N
(a) Both e.m.f. and p.d. are measured in volts.
The definitions of e.m.f. and p.d'both involve the work done per unit charge.

State how the definitions of e.m.f. and p.d are different from each other.

gaz-m ......... L..lo \.Q:\\.qltcé» k}g@q%e_...umk ....... Aﬁhéﬁ%‘

ol

Q\mb‘é A ekét’k\ﬂ ................. 0*14'1\'[' ..... S""I"’JZ’SP ...... [2]

-

{b) (i) - State the equation that relates resistance, cuirent and voltage.
- o S ‘
V*T—Q .................................................. reres e rerree e reraras fererereeereraaaanas [1]

(ii) Compare the current in the fixed resistor with the current in the LDR. o

© Cambridge University Press & Assessment 2026 5054/22/M/J126
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(¢) Calculate:
(i) the p.d. across the fixed resistor

(-2-h=p04 N

(ii} the resistance of the LDR.

Uz 1@ = VR
26 T 2 b
I o
208 : i} J)— o o o \
. & f':‘-_/ ‘g - : Y, -
o oW 9 resistance = ........ 1%% ......................... Q [2]
{(d) The brightness-of the light shining.on-the LDR increases. \ L—

e —

Using words or. phrases from the list below, complete Table 6.1 fo show the effect of this
increase in brightness. )

You may use each word or phrase once, more than once or not all.
increases. - stays the same . decreases

L 4 s+ ‘Table®1. ;

effecf of increase in bﬁghthess

‘ resistance of LDR

current in LDR

current in fixed resistot

| p.d. across the fixed resistor | tn&r €eSEn v
p.d. across the LDR ‘ (}! @C/f _@5&5 _ of
' (3]
[Total: 10}
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7 (a) Asolenoid is wound through holes in a piece of cardboard. There is a current in the solenoid.

Figure 7.1 shows the arrangement.

The direction of the current is shown by the arrows.

direction of e
current ,/ >

L SN

cardboard

Figure 7.1
(i) The current in the solenoid creates a magnetic field in and around the solenoid.

On Figure 7.1, draw the arrangement of the magnetic field lines on the surface of
the cardboard.

Mark the direction of the magnetic field on the lines. [3]
(ii) The current in the solenoid increases.
State how the arrangement of the magnetic field lines in Figure 7.1 changes.

....... m.ﬁf{.{.....mkmd.ﬁ&......%ﬁ\AY.._.US’@..........Qxﬁ,..{z.fasl;n.c,ei ;
..................................................................................................................................... [1]

I © Cambridge University Press & Assessment 2026 5054/22/M/JI26
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(b) Another solenoid is wrapped around a plastic tube.

=

A coil:connected to a lamp is:wrapped loosely arourid the other end of the tube as.shown
in Figure 7.2.

coil
solenoid
v —plastic
tube
'“_., N ¥ PR

Figure 7.2

A direct currerit (d.c.) stpply is;connected to the solenoid and switched on.

Theré is a brief pulse of current in the coilas the 8.c. supply is switched on.

The lamp emits a briéf flash of light, and the coil moves slightly to'the right, away from
the sblenoid.

(i) Explain whya purrent is produced in the coif when thé d.c. supply is witched on. -

= ¢ S.@.GQV‘L B $'fff }C}\{c:l. SIAY ﬂc&ﬂ@b\(ﬂ

........................................ . aim e marsrrsitivvhrsrgrrarertdnavaranrnradnidonrvonaiiasharnrne FraEsEsaraassn

. - 22 | Yo
...... sk JThe. coil. ¥ ndacen coeatin'e
/Daa‘l";‘,'\éb‘ e lamq ‘\“‘3 Lo prielly. & s

(i) State one way in which the size of the current produced in the coil can be increased.

Adefzese.. . thbéfo ’h«ﬁnS ..... H\’Dﬂe ..... v [1]

© Cambridge University Press & Assessment 2026 5054/22/M/J/26 fl'u rm-over

(iii} .Explain why the coil moves away from the solenoid when the d.c. supply is first
switched on.

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

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

[Total: 9]
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8 The isotope iodine-131 is used in the treatment of cancer.
-_— an

During-treatment, iodine-131 is absorbed by the cancer cells. -Beta particles-emitted from
_igdine-‘IS‘l destroy the cancer celis. ¥

{a) lodine-131 is more suitable for the treatment of cancer than a radioactive source which emits
only gamma radiation.

Explain two Rnperties of beta particles that make iodine-131 the more suitable source.

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

(b) Figure 8.1 shows the apparatus used by a scientist to measure the half-life of a
radioactive isotope.

£ 1
sample of radicactive isotope, radiation
detector
v ) .
[
Figure 8.1 '

The scientist first measures the background radiation without the sample of radioactive
isctope present.

The counter is set to zero, and the counter and radiation detector then used to record the
background count for one minute. The procedure is repeated twice.

The scientist’s results are shown i Table 8.1.

3

. Table 8.1
¢

background count in one minute 8 . 13 : 9

(i) State the name of a suitable radiation detector to use with the counter.

..... xg?dﬁk%aﬁ%f [1i
.' N J(*Jr\

\S /S 0 &«

© Cambridge University Press & Assessment 2026 5054/22iM1J126
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(i) The apparatus.is not moved-between the:readings.

‘State why the three readings in Table 8.1 are different.

______ B.e.cf@@:._.___&éx_h;cq_hn..& disDens . dmmiled

..... Leq. a“'\\‘a [
(iif) Calculate the averaée backgl;ound couni rate.
BAMY L g
| 2
o= | o 7 |
background count rate = ... 5l rrereereeenns counts/min [1]
(iv}) The measured count rate C from the samplé__ig_g!udes the background count rate.
The initial value of C is éd counts/min.
Calculate the value of C after oné half:life.
Go-lo LotHe
o gO . — {5
Lo o | - v
"";:- C= ... fé counts/min [2]

(c)-. A dogtor has the choice-of either using iodine-131 with a half-life of 8.0 days or an
isotope with a half-life. of 8.0 years for the treatment of a cancer. The isotope is also a
beta-particle efnitter. * ' ' !

{

: . - . : oy
Suggest why iodine-131’is the better isofope touse. ' C

ol Beease it s e sherter halE-lite s

-
t

............ Q:ﬂg/""o‘“"\—é}w)eq“ MUQLD(@”‘G'“‘L%‘]Q |
e Ay o lopng AME. 2 0 0 H

(d) When emitting a beta particle, a nucleus of iodine-131 changes to a nucleus of xenon-131.

Describe how a nucleus of xenon-131 differs from a nucleus of iodine-131. _ Adend

Ktatn. has.one wmole  orston et

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

......... L LnE o d0e - A iﬂs\ﬂéh\q—s@*{é
PO Ay ceing s forblly) b2 3BT

pouhre chade A I nallensS T K [Total:10]
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Figure 9.1 shows the Sun and the orbits of three planets in the Solar System.

NOT TO SCALE

Figure 9.1 '
Halley’s comet orbits around the Sun.

The orbit of Halley's comet passes through points X and Y and is closest to the Sun between the
orbits of Mercury and Venus.

(a) On Figure 9.1 draw the orbit of Halley’s comet. [1]

(b) State two reasons why Mercury takes a shorter time to orbit the Sun than Earth.
I TR o —— = S N
Shotdo ochiB) . ditente.  due fo thichid..

© Cambridge University Press & Assessment 2026 5054/22/M/J/26 I
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(¢c) The Sun is.a stable star.

(iy State thé name of thé process that causeg)he-release of energy in the Sun,

i Nac\ g Amsion e e, i T

(ii) Explain, using ideas about forces, why the Sun is stable.

................... X I R e T N ) B I I T L L Y S TA TR RENY. S L P B R N L T T

ol Aemptatael and. . fromate: Hene ies S50

[Total: 9]
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