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Fig. 1.1 shows a force—extension graph for a spring.
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(a) Calculate the spring constant k of the spring. Z=0-06 F = 3000
Forct —~ e Eat ension 'n :Pn'
F = K% 7

K= F - 2299 - so000
TN L |

gpr,'pz Con‘tdﬁr

(b) A student states that the spring has not reached the limit of proportionality when a force of
4500N is applied to it.

State how the graph shows that this statement is true.
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(c) Springs can be compressed by forces. The spring described by Fig. 1.1 is compressed by a
force F and has an extension of —-0.025m.

Determine F. F - KL
F = 50000 X (-0-025) = -—I25D N
( /\[ﬁaf;'vc .CI:7m I'ndi ol
You are L'ornfrem"ﬂ Intead. of F=..—1250N [2]

Pulls moving I'n of/aos,'t'c' direction.

(d) State whether force is a scalar quantity or a vector quantity. Explain your answer.

............... Fa.r.cp....z.'s...a....Vzc.izzx..&.«antz‘[j.,...ézc.am....:tl:...........................
...................... MLot%m.fymfudLmd:mctmn [1]

[Total: 6]
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Trolley A and trolley B are on a horizontal, frictionless bench. Trolley A moves to the right with a
constant velocity u = 0.44m/s. Trolley B is stationary.

Fig. 2.1 shows trolley A before it collides with trolley B.

direction of motion

\ L= D'I'flfﬂl/s w0 m/{

A B ] B
\/J \/J

bench

Fig. 2.1 (not drawn to scale)
(a) State the momentum of trolley B before the collision. Explain your answer.
statement .......... momeand am. = 0. C_ZRV‘D) ...............................................................
explanation ...... Becaurg.. > trUI/{# B a.at. resi-...( .......... Q.) ...............................

............................................ mo"mmtum,(P)..........mass.x..mlgq..
MXO = [1]

(b) After the collision, the two trolleys are joined together and travel with a constant velocity

v =0.18m/s to the right. The mass of trolley A is 0.75kg. Two trolleys moves iw
Cons tankt
Calculate the mass of trolley B. m w, +M WL, = (,m +m ) v Spaed,
A A B 8

@ xou) + 0 = (0-4l;+m5>x0.72
033 — 075 1 My

D18
= ).083
1933 — 0-35 = mp  Mp=10% 0

mass of trolley B = ........... /‘ogKiﬁ['lle [3]

& pn'nu/'p(o. 4 Crmservedia 6L momertn
Y

MO et L bzfom _ mo meattem Qf'}e/r
Colllsiov Colli'e ony
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(c) (i) The trolleys move onto a rough surface which exerts a constant force F on the trolleys

and brings them to rest in 2.6s. l whe = P XAt = A P
Calculate F. ’"'P“‘“’ s qual 5 Clwyz. I'n momentiem .
Fxat = AP > Total mass

At = mv-mw = m(Vzw) »
F; ;:Al:' my Cin Hi e two trolley J;‘zrmowg é;;c;,::
- tly & " .
F = MV (a-?;-rl-o@(od&) veloaily afier
S at T 26  FT 0412 F..=.0:12 N..... 2]

(ii) A different rough surface exerts a smaller resistive force on the trolleys. State how this
affects the time taken to bring the trolleys to rest. Explain your answer.

statement ......... TIMR.. CNCHRASES ...
explanation .....D.u,.e,...15....HC..m.allm...t.zs;:s.ﬁw..quz.,..m..cwa...a.. ............

........ Smallct...dﬂad:wnb'am,..if...ta&u..laﬁyu.ﬁlm. 0 reduce. Velowly .t
betome  Zaro

[Total: 7]
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Fig. 3.1 shows a mains electric heater used to heat a small room.

(a)

(b)

(c)

| © UCLES 2025

shiny metal surface 4 Notes 5

INFRARED
heating elements

Usess Electric
Remote b'i

Marmal :‘mtj
CGdle Ty

Fig. 3.1

State the region of the electromagnetic spectrum which radiates thermal energy from the
heater.

Explain why the shiny metal surface behind the heating elements increases the thermal
energy radiated into the room.

....... £ /uny.fw lace. _are. not. able. 1o absorb. heal: and. ..

The metal outer casing of the heater is earthed. State why this is an important safety feature.
Jn..Cam.o\.{.’..bfue..wim...(omu.z’m.CoMaw..w.:.‘liv..au'zy.,..,earﬁg..lazm&......

.pmw‘da..o..laa.z..m:kémw.,om‘fpn.elccfn’c..&mmti.b.a%.u).ﬁ..t.tu.... 1]
rounds,, whichy Causes a bgc, Lurrent I5. fiow and; Trips (he

fuse/ Gircuit breaker. N
Effert of Surfaw Colour - fuse: 4 wire whick Mz‘:
Matt blows.| white | Shiry if the Curreat & too Agh
Emitﬁ'lg Best Poor wortt Crrewit-breoker s
A device which -fz‘vf.c‘l'f\v-.
Absor b'.’z Best Poor woret Currest: fowrng /n @ Cirewt
when the Lwrr o too
Rc‘flzctl'na worst élood/ Best th-
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(d) The mains voltage is 230V. The two identical heating elements are connected in parallel.

aramQ

Each heating element has a resistance of 89 Q. fZ\fW
i) Calculate the current in one heating element.
. 230V ’ Ohen's Jews s (Voltaﬂ 74
<] - Vv =T%R #
v 895 4 r=v =‘3£)_\./ "W'tht AP
395

current= ......... A 64 ................................... [2]

(ii) Show that the electrical power of the heater is approximately 1200 W. State any equation
you use in words or symbols.

feov P= IxVv

Pl
20 TN P= 52A X 230V
P= 1lge.8 = 1200 W
395 '
2-bk
Total Current i the Civeuit o 2-6 A X2 =<2 4 [2]

(iii) The heater is 95% efficient at converting electrical work done to thermal energy.

Calculate the thermal energy emitted by the heater in (d)(ii) in 60s. Give your answer to
two significant figures.

IUDV‘I(d,OM = 1200 W

/ =12003 X605 = FaoooJ
s

How much F ey Por 4s. Ll
i tranferreds por”Setadf FA000 X095 = 484007

= 6-8 X/0 J [Total: 11]
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A train has a maximum speed of 200km/h. It accelerates from rest with constant acceleration of
0.70m/s2.

(@) (i) Define acceleration.
............ clmnjz....in..vdo.ci!‘,....p.cr.'...um't..tv.‘m.e,.........................................................
..................................................................................................................................... [1]

(ii) Show that the maximum speed of the train is approximately 56 m/s.

>
200 KM _ o0 x 1000 _ p5.ss..-

}"\_/) 36005 =~ &bm

[2]
(iii) Calculate the time taken for the train to reach its maximum speed.
a = V-u cl\am’z n SPM
t Time.
w=0 m
Q=0-FM.s . 6
0-F M 0 ?itsé 8ost|me= ...... 80 Seconds....................... 2]

(b) (i) The train has a total mass %-f 440000kg. Calculate the force which causes the
acceleration of the train.

Lorce = Mase x Acceleration
Lk0000 X O-F

308000 N
force = .. 20Q.000.N...........c............. 2]

(ii) The train travels into a headwind. The force of this headwind opposes the motion of the
train. State and explain the effect of this force on the motion of the train.

statement .............. Dec. elewadeon.........oooeee
explanation m\fOFCLQmel"\dIDPPMQS#&matI.ON

_________ Q{__._ﬂ\z.__'t.m'n,__-__.S_n__._Zt__acLs.__.as._.a.._ms_istim_._,for_cg_-_.___.______.___.__
[1]

[Total: 8]
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A light-dependent resistor (LDR) has a low resistance in high light intensity and a high resistance
in the dark.

(@) Sketch a graph of resistance (y-axis) against light intensity (x-axis) for an LDR.

a1 Notes ;
Inversely proporiional Type of resistors |
g Jgroph Jr Pixed Resistor  Directly propoviim
L
c

2 LDR L.:yu:"l‘ Resistance 4
(lnvcrsclj Profartl'o:u_ﬂ
3~ Thermistor T‘"‘f‘? Reststance b

L

rd

Z@At /'mtensc'tj P b Variable ng:?r‘:cug Pg‘zf’]f‘"‘t’ ond

(b) Fig. 5.1 shows part of the electric circuit used to turn on a light when it is dark.

L) when it is dark,

LDR receives low
fixed resistor inte.nstf/j Oj zgu—

Which results o
—1 A{?k resistance.

Light NA
® Resistance T

N

Fig. 5.1
(i) Complete the circuit in Fig. 5.1 with the symbol for a light-dependent resistor (LDR). [1]

(ii) Explain why the lamp is off in the light and the lamp is on in the dark. Use ideas about
potential difference (p.d.) in your answer.

~dne.the [ighL., e resistonce..of e LDR .b.low,. . MosE:....
..... Qf....t‘ﬁv..ﬁa:tmrm..d«"g’ﬂ?me...[.c..acrm&.:b?sg.a‘rfzeolg..tesi.ctnh........
_______ Merefore. lomp.. g el lower. potentiok difference., So.the......
Lm,oaq,({ .............. INWMK,WVUJJWD\;[ ...... [3]

LDR_ Increases , Most fF Potentsal d{zft’w&u [Total: 6]

i nsw acrok LDR. . Th /ijeta Iughw- p.4 So
(t turnc on-
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Fig. 6.1 shows an object O which is 5.0cm away from the centre of a thin, converging lens L. The

focal length of L is 3.0cm. Fig. 6.1 is drawn to full scale.
OIS NN

f\i{v between Centreof L

lers and. the focal poiat -

Fig. 6.1
(@) (i) On Fig. 6.1, label the principal axis with a P. [1]
(ii) On Fig. 6.1, place a letter X at a focal point. 1]

(iii) On Fig. 6.1, draw two rays from O to locate the tip of the image produced by the lens. [2]
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(iv) In Table 6.1, place a tick in the right-hand column next to all the terms that describe the
image in (a)(iii).

Table 6.1

diminished

enlarged

real

v’
inverted (Ve
vV~

same size

upright

virtual

[3]

(b) The object moves closer to L. The new distance between L and the object is less than the
focal length of L.

Describe how the new image is different from the image in (a)(iv).

[Total: 9]
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7 (a) Fig. 7.1is a scale drawing of light waves approaching a narrow slit.

(i)

(ii)

(iif)

| © UCLES 2025

SCALE 1.0cm:4.0 x 10'm
direction of >
propagation
of light
I —>
—D A
A
E—
142 Cw
crests of
3 successive barrier with
wavefronts narrow slit
Fig. 7.1

Name the wave effect produced by the narrow slit.

Using Fig. 7.1, determine the wavelength of the light. Give your answer to two significant
figures.

1-3 em X lelD-?-m/

-+
wavelength = [7’ 8 X100 m (ZS:F [2]

On Fig. 7.1, draw three wavefronts that have passed through the narrow sllt

HY) I ﬂ

C\Arvm\

le.rs

ﬁ 0625/42/FIM/25 Cur v
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(b) A foghorn emits a sound with frequency 380Hz. The sound is heard by a ship 2.5km away
from the foghorn. The speed of sound in air is 330m/s.

(i) Show that the wavelength of the sound is approximately 0.9 m.
State any equation you use in words or symbols.

V = \f)()\
A=V _ 230Ms _ p.ggg = 0-9m
J{ 380 H&
2]

(ii) Calculate the time it takes for sound to travel to the ship from the foghorn.

Distance _ Q.6 km _ Qcponv
Time = = 247 "~ =
gpemi» 330M/g 3320 Mie

75757 -

time = ....... ’6~g .................................... [2]

[Total: 10]
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Fig. 8.1 shows a metal rod suspended in the magnetic field produced by a pair of permanent
magnets. The metal rod is connected to a cell and there is a current in the metal rod.

nm Frad
a from
G Sowtty -
+ Currw Flows fromv

Posifive terminal &
Maatiw. Terminal -

..'FL'“‘”-‘::;")
we use LEFT HAND FLEMING RUE ———J\//c\af" (X
'p'r DC 3\05’ % ;dut"'b #g (for‘(z . Fig. 8.1 ._N’vé-"s (INDEX

Battury 1
Prﬁlhb, whicho N

mesns (it ha DC mobr

metal rod

Finnge)
(a) State the direction of the force on the metal rod due to the current. force, (Thumb)
Explain your answer.
direction of force bpwn,wardx ........................................................................................

explanation MSllgmngkL&ﬂth/Rﬂlwtﬂ/myMlCﬁ'dL

(b) The connections to the cell are reversed.

State how this change affects the force on the metal rod.

| © UCLES 2025 E% 0625/42/F/M/25 I
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(c) Two magnets and a cell are used to make a simple electric motor as shown in Fig. 8.2.

)//magnets

Fig. 8.2

Describe the function of parts J, K, L and M.
J ...Ca.r.lw.m...B.r.us.lv...5.....%.....20{\5.«!‘..&....Ca.nti.quam...&Mact...bdmam..@(kﬂub
........................................ C’[rt.u[ﬁ...md....(pl.it...ri.n Lommwkalor..:...........

] ...S.haf.t..:.....Tmmfm....'Lfm.mtntiamt....mt:faw..éM.chaL...CnaW)_..
............................. o .exdernal davice.:..................oo
M ...Qplft...Rt'l.sg....[ommutalbr..z ..... Kmu.s..bimct{am..Qf..Cummt..zuery...
............................................................. BOAL. FUED ..o

[4]

[Total: 8]
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Strontium-90 is a radioactive isotope of strontium. The nuclide notation for strontium-90 is:

NUCIuW e 90
= Number @°" —
(Protom No. + NeutonwNe) 3 Progon, Number in the nucleus 0f an alow

(@) (i) Explain what isotopes are.

..................... NEULEON.... NUPBRY ..o [1]

(ii) Complete Table 9.1 for strontium-90.

Table 9.1
particle number in one atom location
dectrom 38 outside nucleus
neutron Go-38 = 52 instde nucleus
Proton, 38 inside nucleus
[2]
I_@UCLES 2025 ﬁ 0625/42/FIM/25 _I
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(b) Strontium-90 is used to measure the thickness of metal sheets in industry.
Strontium-90 decays by emitting beta (f) particles which pass through a metal sheet to a
detector.

(i) One metal sheet is 0.75mm thick. Suggest why strontium-90 is a suitable radioactive
source to measure the thickness of the metal sheets.

.................. #ma.lplw/)amtfc/u- 2]

(ii) The half-life of strontium-90 is approximately 27 years. Fig. 9.1 shows the shape of a

decay curve.

100
percentage of 75 \\
strontium-90 ~—_
remaining 50 ~—_

o~
25 T
0

0 5 10 15 20 25 30 35 40 45 50 55 60
age of sample/years

Fig. 9.1
The strontium-90 source is replaced with a new source after 15 years. Using Fig. 9.1,

suggest why a strontium-90 source that is more than 15 years old needs to be replaced
with a new source.

.A@Qa...ls...‘.ym.,..ﬂa,...acﬁm?...oj.’. Strondiim-90.hes. decreased

.it.naw..mﬁdkwa.bzt& .......... 2]
Wrtrcles, 8o R radiation may beome 100 wesk. o7
t6 amm7 menure e Utlickness of e metal Sheet -
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10 Fig. 10.1 shows the path of the Earth as it orbits the Sun. X is a position on the Earth where
scientists observe the apparent motion of the Sun throughout the year.

E ‘,/North Pole
= X
~

Fig. 10.1

(a) Determine how many days it takes the Earth to move around its orbit from F to G.
Explain your answer.

number of days = qzd .............

explanation .....] F 'tbé’ ....... IAAQMM{M‘Q‘#GGQWPMDV‘I)I!‘D .........

...... Eartfvalvund/.gunmhdwm@sabsdnf
[2]

(b) Fig. 10.1 shows four positions E, F, G and H of the Earth in its orbit of the Sun.
(i) Identify the position of the Earth when it is summer at X. E(bl"!:y““‘) [1]

(i) Identify the position of the Earth when it is winter at X. QCDMKW‘) 1]
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(c) The orbital speed of the Earth around the Sun is approximately 3.0 x 10*m/s.

Calculate the average radius of the Earth’s orbit. DA:,S te Seeonds
: 2 éom X608
Orbital Speed iy = 2TV 36cdup X 2 X bom X
T (Secornde)
Jxm" = 27Tr
.?55)(2“)(60)(60

h
r= 1-6x0 ™

/i
radius = ....... lPoXIQ. .M 3]

(d) Earth is a planet in the Solar System. State one other type of naturally occurring object that
is present in the Solar System.

........... /]si&rmdaCOMMODWSW& 1]

( dlﬂ DM) [Total: 8]
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