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A spring is suspended from a clamp. Fig. 1.1 shows a pointer attached to the lower end of the
spring.

_m/ metre ruler

spring

] \

pointer
60
=70

80

loads

| jgo | g/& |

Fig. 1.1

A student suspends loads of different weights from the spring and records the readings on the
metre ruler.
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Fig. 1.2 is the reading—weight graph that the student obtains.
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Fig. 1.2

(@) (i) Using Fig. 1.2, determine the reading on the metre ruler when

2. a weight of 5.6N is attached to the spring ......... 6347’1 ............................................
[1]

(ii) Calculate the extension of the spring when the weight attached is 5.6 N.

63cm- 43 v

43 cw b3 cm

(o 10ad dﬂ’-M‘w’) .4
extension = ......... RD.CM o, [1]

(b) Using the values found in (a), calculate the spring constant of the spring.

SPrI.’Ig Constont Eﬂen&fom af the Str,'ng

R
F = K%
- £ - 50
K= 2 20 tm
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(c) An object of mass 0.50kg is attached to the spring.

(i) Calculate the weight of the object.

wer F\W o xg/

Ww = 0:5 K x 9-8 Wjg>

weight = /17N ............................. [1]

(ii) The object is pulled downwards until the tension in the spring is 6.5N.
The object is released.

Calculate the acceleration of the object immediately after it is released.

‘ £F= mxa
Pulled downwards a = +F
m
a — /oé '\l
C H.an 0.5 k

6’9"‘ acceleration = ........ 3’& ..... m/‘s.a, ...................... [3]

Forc.e afPu@L o /,uu He [Total: 8]
_C.ftmg dowrwards 2 b-6 —4.9 = [.6N
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A drag car is a racing car that is powered by a rocket engine.

w=0
A drag car accelerates uniformly from rest until it reaches the finishing line. The engine is then
switched off and a parachute opens. The car decelerates until it stops.

Fig. 2.1 shows a drag car decelerating after a race.

parachute

drag car

This drag car has a mass of 1400kg.

Fig. 2.2 is the speed—time graph for the car during a race on a straight horizontal track.

160
140
130 -FEEFEFEEEEFERERE
speed |
m/s 120
\
100 y Sma ==
T AN AT T e e e e e
NOTE 2 \
80 \
Orodient = Accelsrolim
60
Area = Distance N
40 <
Travelled N
20
0 BE —
o - 4 b5 8 12 16 20 24
time/s
Fig. 2.2

The car reaches its maximum speed of 130m/s at a time of 6.5s.

7

’

!
| © UCLES 2024 / ﬁ 0625/41/0/N/24 I
']

1
!
!
!
!
N

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

(a) / : (i) Calculate the maximum momentum of the car during the race.

(b) The parachute opens at 6.5s and the car decelerates.

|
+ 0600800000007 * T Lind e maximums momentum,

e

vdoa'ﬁ ( mags 1S Cons'l-)

4 momentum = mass x Veloedly T
(maximum) ( maxi um)

1400 kg X 130 m/¢

momerdum =
Cmax) 182000 /<7 LA

I
[
!
[l
]
]
]
]
]
]
]
[}
]
1
]
]
]
]
1
]
)
\

maximum momentum = .....[: 8.. XID KJ M [2]

(i-i) State the feature of Fig. 2.2 that represents the distance travelled by the car.

e Area.. under. the... raf.lp ....................................................

(iii) \Determlne the distance travelled by the car in the first 6.5s.

\ . - L hed
LN Area = kxbase x height
= Lyx 6-6 X 130
130 A
bhaa. 5 m
|4
': L.S distance = ... 433-5’%-’14201)4 2]

(2¢4)

Describe how Fig. 2.2 shows that, after 6.5s:

(i) the car decelerates

..................................................................................................................................... [1]
(ii) the deceleration of the car is not constant.
.................... Glzrwentackm\g ;7
..................................................................................................................................... [1]
(c) Describe the energy transfer that takes place as the car slows down.
........... K:?net[a......en.c%....alzcmaxa...m&....ttanxfzr;....ta...b&gzmmb............
................. E.nzrg TR OTRORPRORTRPPO 124

(Hencz usu«{l_«, the tJ'e and. the COr remain M? [Total: 9]
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3 (a) Define the moment of a force and describe the effect that it measures.

Mo.mut...of.a..‘.fomce,....;....&mz...x...PeerJ:?culam...obk.tam&.ﬁom.pivnt.

Please check. 1-5:2 ( Turning effect ofjormr) -1,2
(b) A large rectangular block of stone has a square base of side 3.4m. Fig. 3.1 shows the block
at rest on a horizontal surface.

3.4m
G
‘ ondi enlor
horizontal surface o ¢ é_.f'. =¥ (PU"’ w
\ g
" . P”’OC)
~
Fig. 3.1 N
The block is of uniform density and the centre of gravity G is at its centre. \|
(i) Explain what is meant by centre of gravity. Il

(i) The weight of the block is 1.3 x 107 N. /’

Calculate the moment of the weight of the block about corner X.

momem = /-Brcg X Perpual:c«bf olut‘alnce fram,

,

7 g Pt Yot
= 1-3x10'N X 1-Fm
(weighe)
= 22100 006 N mw
moment of weight = ............... 0.2 .X10..Nm..... [2]
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(c) The block shown in Fig. 3.1 is in equilibrium.

State the two different conditions that apply when an object is in equilibrium.

R NO. JeCUltant  JOPCE ...
2 NO... resultond..moment. ...
2

Plesse Cheell’ /.52 Turm'rj t‘#ad' Df \form -4 “

[Total: 8]
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4 (a) Describe an experiment to determine the specific heat capacity of aluminium. You may draw S
a diagram. g\ =
z
L
Include in your answer: o f. E
the measurements made C,a.,oacl' o
any equations needed. @nerg V) (7 T"’f‘"‘z"é
Diagram (Optional) Spacific haat- Energy (E)
Cn{aaa'l?'l' (¢) — , z
mass (m) x Change 'n o
<
: Terp- (6) 3
£ z
D Z
(Parale! | Y0 m e T
ﬂf-":s:“uf) %
2
8

-M

/s ......z.c.um.m.....ﬁ.\z...m.a..ss...o\.ﬁ...ﬂs@..a,lu.mim.'am..blo.c,g .....................

. _chat.a(.....Mv.....I.'mit.r.‘ab....az.\aL...ﬁm&..trznpemt/m...oj.ugﬂzéom 2
: 10 minules - :
i Cajm,latzﬂz.é‘nay ...:l.'mns\fm.by..umy.:..ga.v.x.;*# .................. 2
iv. NOLOMQ.#WJOfW,Cﬁ: ... . To Coltulale Speeifie..... 14 m
me haat Ca-ﬁbaa‘ ' =

(b) An aluminium dish is initially at room temperature. Boiling water is pouredlinto the’aluminium 5
dish as shown in Fig. 4.1. g
/boiling water %

\ /aluminium dish L

o

T T \ :

\H HH”HH/// \\tablesurface 8

Fig. 4.1 z

%

s

=

o
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(i) Explain why, after a short time, the dish and the water are the same temperature.

..................................................................................................................................... 3]

(ii) Explain, in terms of its particles, why the aluminium expands as the boiling water is
poured into the dish.

% ......Ih.e.../mv.'f;.'cle.c ..... ? n.z‘n.:...l(:‘m.ér‘.c....emrg#...M.llm..tzm,uev.-afune.incmmsu.
selid particles Therefore., . tha_particles. start.to move. further. from each

are tightly packed:
e ORI oo 2]

(iii) The water in the dish evaporates.
Explain, in terms of the water molecules, what is meant by evaporation.
/. Putid.a....mfﬂ\....mpn...znu-.j#....esgafa...#g..s.unjacz,..n‘,c .............
............. ﬁ!&h’md

Pleamse Cheek 2-2.3 le'h'o:] Bo:'h'nJ Fvafordfom-‘h

NOTE 2 [Total: 11]
AN/ E_v:ford’c'om (s when particles in the h‘iw'a(, Which has moye

energy well rise upfs the Suvface .

weth ¢no¢17k e”":fd ﬁuz well escape the Surface % become J“'

I © UCLES 2024 ﬁ 0625/41/0/N/24 [Turn over I



* 0000800000012 *

HUMDMUMUNRDNLY = voww-mathtonie.comm

A loudspeaker produces a sound wave in air. The distance between the centre of a compression
and the centre of a neighbouring rarefaction is 0.10m. A Complelz wowe lug#v i olis tans, betwesn

tavo wn\prustow.
a) Calculate the wavelength of the sound wave.
(@) Sound wave is a longcfudiral gavc From a Centre of rmfyawi 1 next lentre

f rare fon.
1I]] M_Jnl gt

- 0-1x2 = 02m
e length Km racti
Compresion L mey fengh ??"fzr‘f‘tjﬁ?'wf”“ Wavelength = Mo [1]

({nu ave closer Bex 2ach other)

(b) State a typical value for the speed of sound in air.

........... 330.Mf....v..... 25O
Pleme Cheett. BII/'SSou::!I 5‘3512 e .

(c) (i) Calculate the frequency of the sound from the loudspeaker.

SPM frecluuug X Wave luyﬂu

= FxA
f: v - 320mk _ tbso K=
A o-am

frequency = .....[OSQ. HZ..~. . IZOO.4Z. [2]
(25£)
(ii) Explain whether the sound from the loudspeaker is audible to a human with" normal
hearing.

LYo an it . withine. e ..Mb/e,..mzvz..#.za.ﬂz...ta...lo.aoo.ljz,

| © UCLES 2024 Fﬁ 0625/41/0/N/24 I
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(d) Another loudspeaker produces a sound of wavelength 0.40m. Sound from the loudspeaker
reaches a sound absorbing surface with a gap of width 0.80m at the centre.

Fig. 5.1 shows the arrangement. Yere 6, = 0.8 mw
GIA{;< owe Iugﬂv : /J Waye hviﬂao -bom
More difrattion Lo, 6/0.,3 > mm@#
SRR ey (4
I Lase difraction
@Ia-P > Wavelugih : /[0.80m
Less diffraction ’

ot T T

loudspeaker

Fig. 5.1

Explain whether it is possible to detect sound from the loudspeaker at either point J or at

point K.
&lzrjw/fw‘«
Lo...and. pornk. J.......

........ 0 I

point K ...... gow ..... dﬂ&dﬁd/ﬂ.& ﬁ& WML%#\’ ....... oo,
.Smaller. ﬁ(a.n ...... yohanee.. doe ta. Less. difraction...

[Total: 9]
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A potential divider is made by connecting a light-dependent resistor (LDR) and a thermistor in
series. Fig. 6.1 shows the potential divider, a voltmeter and a direct current (d.c.) power supply
connected into a circuit.

+ E _
Series |farallel e |it$‘)
P
: Jed- oA®
Current | Same | Split Lonnes’ voU
- eria C
Voltage | Split | Same N\ Lok ‘\
THERMISTER,
(... ot
Vomusrs&@
Fig. 6.1

The voltmeter measures the potential difference (p.d.) across the LDR.
(a) Define potential difference (p.d.).

...Jhe. work done... b] a.onit Charge . . passing. ihmnjh. o.omponent...............

Plesse Cheet, 4-2.3 =5 3
(b) The electromotive force (e.m.f.) of the supply is E.

Describe how the p.d. across the thermistor can be determined using the reading on the
voltmeter.
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(c) The resistance of the LDR decreases and the resistance of the thermistor increases.

(i) State what has happened to the light intensity incident on the LDR and the temperature
of the thermistor.

intensity of incident light on LDR: ....[ﬂﬂl‘ﬂﬂ.&&da .......................................................
temperature of thermistor: ......D.Z.CK‘.ZMZd .................................................................

(ii) Explain what happens to the reading on the voltmeter. R

' . ’ e . LD& — VLDR
...A.cco.z&zj..t’...ﬁonmula..n‘ﬁ..fot.utml,_da.mm.- ....... Ritsiai ™ Vs,

Em\.f....l.'a....fean.stamt., ..... lf...m...@zs:’&mc&..oj.w{...dg.ctmu..cf‘ ...............
will_hawe. Smaller: proportion. from. fhe total. resistance of e Cirewit

.Pmdac:.‘nj..a...Sma.Ilm...pnapomtlfom..qf LY S [3]

[Total: 7]

¥ Note 8

4 qu of resittor
. Prved RauictiF — ( Fxed Raictnc)
2 Variable Resistie ( Ruistne tan Vary)

3. Tharmiclor (A voviable veisly, which MI'S.éana. "’:\'SZ‘A
4. LDR (Light Depondentr Raiclor) aceording & hest)

Tam,:(’f‘) R(J)
(A vawraible raisl, resistonce Tenp(4) R(T)
b U emp
i) 5 D g
ight Tnkens, " mé Lsv
o ety () R Jor Pormil

R 'n LbK

emit Light -
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A solid bar is inside a copper solenoid. Fig. 7.1 shows that the copper solenoid is connected in
series with a battery and a variable resistor.

Core
copper solenoid

bar

Fig. 7.1

The device shown in Fig. 7.1 is an electromagnet.

(@) Suggest a suitable material for the bar.

........... Soft. Iron... (As it iaa. fuy mg aek,,. it Can Loose [1]

(b) The right-hand end of the bar is the S pole. '”(‘j“‘d"’“’ “‘“‘y )

(i) Fig. 7.2 shows the bar viewed from above.

On Fig. 7.2, draw at least six field lines to show the pattern and direction of the magnetic

field surrounding the bar. Maayrelic \7[,,,[,[, ,Z,m a,LJ? 'l‘ray(,L

sut &F #ha Noyth pole anel .V Ente ve
e SOUM pole.
N S

S

/
—
>

K>

S
Y ou JWM“' howe 417 Z('M
Ol/w,(afpig eaps offer.
Fig. 7.2

[3]
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(ii) The resistance of the variable resistor increases.

Explain what happens to the magnetic field surrounding the bar and state how the pattern
of field lines that represents the field changes.

Lurresk..in. te. Cocl. oecreases.,. Huefore...
#amfyuﬂ'c\ﬁdd/ﬁz‘re@z%dewwa .................
_______ Aztd.bmafﬁmfurﬂufmmzamoﬁw

....................... (..bzcmz....a wmmaﬂuwcfasémgm) [3]

(c) A square coil of many turns is placed close to the bar. Fig. 7.3 shows the plane of the square
coil parallel to the flat circular surface at the right-hand end of the bar.

‘*,i‘ fl“’ are Col..l

M‘SZMF in S4¥

2 will {nduce L will "‘f""i

Square ?0‘ nqsm.tif- J'IHX . corpt"

< e MY gmtic fied T

C becawe d chanj“

Y

Solenot
square coil

terminals ¢h0"5:"’

ente 4
copper solenoid

bar
, )

Rusistone X et

Current oL magn;ﬂtvcl\ér;hw

R} IV mfy

RY I4 mfg?T

The resistance of the variable resistor is alternately increased and decreased.

Fig. 7.3
Explain what happens in the wires of the square caoil.
...Zl.z....szuom...meé...,ezycrz'w(u....a..c./.nujz‘nj..mai.mtz‘cflax..mat

Lan.induce.. Electromative. j@!.ce. (E m@) .............................................. [3]

[Total: 10]
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The nuclide notation for the radioactive isotope carbon-14 is 14C.

(@) Using the symbols shown in Fig. 8.1, draw a diagram to show the number of electrons,
neutrons and protons in a neutral atom of carbon-14 and how they are arranged.

IQC 6 protans ] P symbols:
3 6 electrons electron  x
et =g 8 neutroys neutron O
proton [ )

stuc 22")

N> rest in z""suu [l/e—)

Proton

Nutleow = :
-+ Ingide nucleus
< Neutmn}

4

6
T
Proton

Fig. 8.1
(3]

(b) Describe how the composition of a neutral atom of carbon-14 is different from the composition
of a neutral atom of nitrogen-14 ( N)

Proton| Neutroa

"’c 6 8

b ((4-6)
I ?_ F
- t4-%)
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(c) Carbon-14 decays by beta () emission. OB

(i) State the name of a particle that is identical to a beta-particle.

............... EleetrrOmn. ..o [1]

(ii) Describe the change that takes place in carbon-14 as a beta-particle is emitted.

.............. A ....mi.mm...c,ha@a.....z.'n,b....,.D.mtan...ma&..d.cctmm..............

......................................................................................................... [1]

(d) The half-life of carbon-14 is 5700 years.

A very old object is made of wood. It contains 1.2 x 10'" atoms of carbon-14. When it was
manufactured, it contained 9.6 x 10"" atoms of carbon-14.

Determine the time that has passed since it was manufactured.

9.6 x (0" atoms

J @

4.8 x (0" adoms

i@

2.5 % 10" atoms

D

)-8 x 10" ofom

| © UCLES 2024 Eﬁ

57005ws X3 = [7100 Jw_c

time passed = 1‘7-000yum ................... [3]
CZ S‘F) [Total: 10]
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The Milky Way is the galaxy in which the Solar System is located.

(a) State what a galaxy is.

............ G;yaapojb;llmmg/.stam

P T [1]
(b) The Milky Way has a diameter that is approximately equal to 100000 light-years.
Determine this distance in kilometres (km). 9-5 XIO”""
! U:ykt Vear = 9.¢ xl,os’s ms q'SXIo;km, = looo
100 000 L’JM Jears = 9-5 XIOZ)O(ID d'i:tance = ......9.-.5..).(.[.0 ........................... km [2]

= q9.-8xlo m
(c) Astronomers determine the speed and distance from the Earth of a far galaxy that is moving
away from the Earth.

(i) State one observation that allows the speed at which a galaxy is moving away to be
determined.

~Ahe.increme..in wowe langth. of . Electromagedic....
........ mdzmilamzmtadbjagwrﬁ [1]

(ii) State one different observation that is used to determine the distance to a far galaxy.
(iii) State how the speeds of galaxies and their distances from the Earth are related.

(iv) The best estimate for the Hubble constant H; is 2.2 x 10~"8 per second.

Use this value to calculate an estimate for the age of the Universe.

formula: Age of universe = L _ 2
Ho  2.2xi0'°
2%10 .

age of the Universe = ...... Z:8X00. s [2]

[Total: 8]
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