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8 Answer: B
Constant speed, so no change in £
E, =mgh
dE, h .
a5t = SQM = mgv hence constant gradient
9 Answer: A
Frive = Frasistive + W SING
80P _ +mgsing
100y "
% x %mm@ —F, ... +(1000)(9.81)(sin45°)
m resistive = A.mo Z
10 | Answer: A
Vertical equilibrium:
kxcos@ =mg --- (1)
Vertical component of tension = weight
Horizontal component of tension provides centripetal force
2
kxsinf=mr hmhu - (2
T
2 H o
(2) tan27° = 4r Ao.“omw.smﬂ )
o T%(9.81)
T=062s
1" Answer: A
For satellite in orbit, TE = — KE, so option A is correct.
Since KE = @NSS , larger m with same KE requires larger r, so option B is incorrect.
r
2_4n : 3 . . . .
Sincel” = Q|§w , larger r will result in larger 7, so option C is incorrect.
Since w = mﬂa , larger T means smalier w, so option D is incorrect.
©EJC 2025 9749/J2H2PRELIM/2025

12

Answer: C

“It has a property that varies linearly with temperature” is not strictly essential but rather
an assumption used in constructing empirical centigrade scales.

13

Answer: D

-1 _o67s
15

T=

|

X = X, cos ot

X= o;moow:miﬁ 5)(0.75)]

x =0.0848 m=85 mm
K\l!

1»0
45

Distance = 120 x 4 + (120 — 85) = 516 mm

14

Answer: C

Particles are displaced away from the equilibrium positions towards the centre of the
compression. Right is taken to be positive {distance from P) Particles displaced rightwards
have positive displacements and leftwards have negative displacements.

15

Answer: C

1 =(I,cos*(30°))(cos*(60°))
1=0.19),
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23

Answer: A

Since both branches have the same ratio vertically downwards,
there is no current flowing through the middle horizontal wire.

1 1 1

= +
R, 10k+30k 6.0k+18k
R, =15 kQ

OR

Since p.d. across the 10 kQ2 and 6 kQ resistors are the same,
they can be treated as being a parallel connection.

Similarly the 30 kQ and 18 k(2 resistors can be viewed as

a parallel connection also.

(1, 1Y, PLU‘_
“l10 6.0 30 18

=15 kQ

The 1% method only works if resistors in both branches have the same ratio.

The 2" method always works.

Answer: A

Visqo = Ve +V,p, and using V =IR
(0.48)(15) = (0.45)R +(0.45)(2.0)
R=140

Visa=E-V,
(0.48)(15) =10 —(0.45+0.48)r
r=3.0Q
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8
25 | Answer:B
For particle Y to be undeflected, electric force and magnetic force acting on Y must be in
opposite direction.
E field direction must be upwards for the electric force acting on particle Y to be in the
opposite direction as the magnetic force (applying Fleming’s Left Hand Rule) regardless of
the polarity of particle Y.
26 | Answer: C
Increasing current /s increases the magnetic force on XY. This increases the moment from
the magnetic force pushing XY into the paper. Sliding the weight towards WZ increases the
the perpedicular distance between the weight and pivot KL. This helps to counter-balance
the increased moment from the magnetic force.
27 | Answer: A
By Faraday’s Law,
NABA
==
_ 50(0.40)(0.08x0.05)
- 0.20
=040V
By Lenz's Law, current flows in a direction to oppose the decrease in magnetic flux
density (into page). This means that it should flow to produce more magnetic flux into
page. By right hand grip rule, the induced current flows clockwise.
©EJC 2025 9749/J2H2PRELIM/2025
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3(a)

For a system in equilibrium,

sum of clockwise moments about a (or any) point equals sum of
anticlockwise moments about the same point

B1

3(b)

Let the length of the rod be L.

Take moment about the point of contact between the rod and the
ground.

sum of clockwise moments

88 hmoom woeu

OR
L .
‘_oooﬁmm_:mogu

sum of anticlockwise moments
Tsin17°(L)
OR
Tcos73° AE

OR

sum of clockwise moments

Soomoomuoe% Tcos47* (Lsin30°)

OR
Soomw_zmoeulgi%?oommoav

sum of anticlockwise moments
T'sin47°(Lcos30°)
OR
Tcos43’ Ah sin60° v

T = 1500 N (or 1480 N)

C1

c1

(c1)

(c1)

A1

©EJC 2025
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4(a) By Principle of Conservation of Linear Momentum
(0.50)(2.0) + (0.20)(0) = (0.50)(v1) + (0.20)(v2) [1] c1
By Relative speed of approach = relative speed of separation
U —uU2=sv2—vq
20-0=v:-vs 2 ¢1
Solve equations [1] and [2], v2=2.857 =29 m s~ A1
4(b) By Principle of Conservation of Energy,
Loss in kinetic energy = Gain in Gravitational Potential Energy
1 mv?-0=mgh
2
1
—(2.857%)=9.
NA 857°)=9.81h c1
h=0.416m
Consider maximum angle
h=L-Lcos@=L(1-cos¥d)
0.416 =1.5(1-cos 8) M“
6=43.7°
4(c) There is an external resultant force acting on the bob provided by the B1
tension in the string and weight.
©EJC 2025 9749/J2HPRELIM/2025
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hc!/ h=® + Euax

AND
hec = gradient
gradient = e.g. [(0.40 — 0.20) X 1.60 X 107'%]/[(2.25 — 2.09) X 10%] M1
(working needed)
(=2.0 X 10°%)
h=(2.0 X 10%)/(3.00 X 10°)=6.7 X 10 Js A1
(both working and answer needed)
8(b) straight line with same gradient as the original AND B1
straight line with x-axis intercept greater than 1.93 X 108 m™*
8(c) (for Emax = 0,) 1/ Ao = 1.93 x 10° (m~")
f, = (3.00 X 10%)(1.93 X 105)
=58 X 10" Hz Cc1
® = hfy= (6.63 X 10%) (5.8 X 10")
M1
=39 X 107" J=24 eV
so potassium A1
8(d) more photons (per unit time) so (rate of emission) increases A1
©EJC 2025 9749/J2PRELIM/2025

8
distance =0.28 AU x(1.5x10")=4.2x10" m
[ vNu 3.8x10* i B1
4zr” az(4.2x10")
1=1714x10* =1.7x10* Wm"~?
9a)ii) | P,..q = Alefficiency)
P, s =(1.7x10°)(6.5)(0.28) c1
Poseg = 3.1x10° W A1
9(b)(i) 4
Nuhh+muu A.wxdoa xSOxo;m M1
c 3.00x10 99.8 100
=8.5x10"* Pa
9(b)(ii
(b)(i) man3<~ -
2
p=mv
Showing BOTH the above to be awarded 1 mark
1 p :
E =-m &
k NSABV M1
bn
Therefore E, = —
2m
9(b)(ii)) | F=PA=(8.5x10°)(6.5)=5.5x107 N ¢
. p? N N c1
Using E=1—, F=| = |ap=| = |2
sing om ﬁ&u% h~u mE
5.5x107 um%u,\m»ﬁ.mmﬁo-ﬁa.oxsax;xa-av
%umsxss s ol
9(c) .. _countrate 3.6x10°
activity = —— = o c1
sensitivity 1.2x10
=30 GBq A1l
®EJC 2025 9749/J2HPRELIM/2025
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2(a)(i)

R= PL_ blw
A ar
_ (1.1x10°){(120x107%)
iE x107°Y i
2
=1.38898...=14Q (2sf)
2(a)(ii) | Let potential atY be 5.0V
Regi18 = 1418 _ 478750
14+1.8 1
PD across Rea = —0787%__, 50 =1.198V
0.7875+2.5
PD across XY = 5.0 I._.|ANMW ¢
=44V A1
2(b)(i) | Current in wire A is in magnetic field produced by current in wire B.
Wire A experiences a magnetic force towards wire B according B1
to Fleming’s Left Hand Rule.
From Newton’s third law, an equal and opposite force acts on wire B. B1
(or apply FLH rule again on wire B)
2(b)(ii)1. | Ia = —3.0 cos (200at) = 3.0 cos (200x(6.5 x 10%)) Cc1
=176 A For
both Ix
From graph, Is = 1.2 A and ls
#ol
B, =i
& 27d
47x107)(1.2
= EL —4.8x10° c1
27(0.05)
F per unit length on wire A = Balal / L = Bgla
= (4.8x10°)(1.76)
= 84x10°Nm" A1
©EJC 2025 9749/J2H2PRELIM/2025

4
2(b)(ii)2. _ .
)i aforce per unit length/N m !
t/ms
25 5 7.5 10 12.5 15

. positions and shape of graph during intervals of non-zero force B1
« positions of intervals of zero force B1

2(b)(ii)3. ) 30V

(P)-1.7R~(22) a5) a1
=34 W
©EJC 2025 9749/J2H2PRELIM/2025
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4(b)(l) |ring cuts A,Bmm:m:ov flux and causes induced e.m.f. in ring B1
(induced) e.m f. causes (eddy/induced) currents (in ring) B1
currents (in ring) cause magnetic field (around ring) M1
two fields interact to cause resistive/opposing force A1
OR
current (in ring) is in a magnetic field (M1)
which causes resistive force (A1)
OR
currents (in ring) dissipate thermal energy (M1)
(thermal) energy comes from energy of oscillations (A1)

4(b)(ii) | current cannot pass all the way around the ring B1
(induced) currents smaller (OR no currents) B1
smaller resistive force (so more oscillations) (OR no resistive force) B1
Mnﬁ__mq rate of dissipation of energy (so more oscillations)
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5(a) energy required to separate the nucleons (in the ::o_acm.v
to infinity M1
5(a)(ii) | curve starting close to the origin and forming a single peak B1
peak shown to left of centre, with steep line on LHS of peak and shaliow line
on RHS of peak
E \/
/
O+ Y
0 250
A
Fig. 5.1
5(b)(i) | Fusion 81
5(b)(ii) | both particles have low A values B1
or
both particles are at left-hand end of graph
He-3 has higher binding energy (per nucleon) than the total binding energy of B1
both H-2
5(c) Am ={(2 x 2.014102) — (3.016029 + 1.008665)] u
=0.00351u (Correct substitution and correct answer) C1
E=Amc
=0.00351 x 1.66 x 104" x (3.00 x 10°%)?
=524x10"34J (Correct substitution and correct answer) c1
1.0 mol of deuterium forms 0.500 mol of helium-3 c1
total energy = 0.500 x 6.02 x 102 x 5.24 x 107'3(Correct substitution) c1
=1.58x 10""J A1
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7(a)(i) | work done per unit mass in bringing a small test mass
from infinity to that point B1
7(a)(ii) | potential is zero at infinity Any 2
Gravitational force is attractive
work is done by (two) masses in moving them closer together
work is done on (two) masses in moving them apart
test mass getting closer from infinity loses potential energy
7({b) Loss in kinetic energy = Gain in Gravitational Potential Energy B1
Initial KE - final KE = final GPE — initial GPE B1
Ws_\NIOHOIS& B1
v=y-2 A0
7(c) ¢ =-GM/r
=—(6.67 x 107" x 7.3 x 10%2) / (1.7 x 10%)
=-29x108Jkg" C1
A1
7(d) | speed =+(2 x 2.9 x 105)
=2400ms™ A1
7(e) vem<c®> = (312)kT Cc1
% 3.34 x 1077 x <c?> = (3/2) (1.38 x 10%)(400) c1
Crms =2200m s A1l
7(f) r.m.s. speed is an average so many molecules have speeds greater than the B1
escape speed
or
there is a distribution of molecular speeds (around the r.m.s. value) so many
molecules have speeds greater than the escape speed
7(g)(i) | Loss in GPE = Gain in KE B1
_GMm) _(_GMm |H3< N\m3< 2
3 n )27 27 ¢
(667x10"(1.99x10"){ (- 1], { = 1aaxiory
844x10") \6.38x10" )] 27 2 c1
v, =70.8 km s™ Al
7(g)(ii) | both Gravitational Potential Energy and Kinetic Energy equations include m, B1
so path is unchanged
OR
L - (B1)
It is independent on m, so path is unchanged.
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Path higher than the original one
AND
Closest distance of approach is larger

And if goes back, the bottom path is lower than the original one.

" B1
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