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Data

speed of light in free space,
permeability of free space,

permittivity of free space,

elementary charge,

the Planck constant,

unified atomic mass constant,

rest mass of electron,
rest mass of proton,
molar gas constant,

the Avogadro constant,
the Boltzmann constant,
gravitational constant,

acceleration of free fali,

©EJC 2024

c=3.00x10° ms™

fy =4rx107 Hm™

5, =8.85x10™ Fm”

(1/(367))x10° Fm”

e=1.60x10"C
h=663x10*Js
u=166x107 kg

m, =9.11x10™ kg

m, =1.67x107% kg
R=8.31JK" mol”

N, =6.02x 10 mol™
k=1.38x10% JK

G =6.67x10"" Nm? kg™

g=9.81ms>
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Formulae

uniformly accelerated motion,

work done on/by a gas,
hydrostatic pressure,

gravitational potential,

temperature,

pressure of an ideal gas,

mean translational kinetic energy of an ideal gas
molecule

displacement of particle in s.h.m.

velocity of particle in s.h.m.

electric current,
resistors in series,
resistors in parallel,

electric potential,

alternating current/voltage,

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay,

decay constant

@EJC 2024
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s=ut +%a1‘2
vi=u? +2as
W =pAVv
p = pgh
Gm

T/IK=T/°C+273.15

1N
g"\;@(CZ)
3

E=—kT
2

X=X, sin wt
V=V, cos ot
=t w (xé—xz)
I =Anvq
R=R,+R,+...
1/R=1/R+1/R, +...

Q

4ne,r

v=

X =X, sin wt

B=yunl

X = X, exp(-Ait)
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4
1 A radio aerial of length L, carrying a current 7, emits a signal of wavelength 4 and power P.
2
L . o
These quantities are related by P = kP (EJ where k is a constant. What unit, if any, should

be used for the constant k7

A ohm - B watt C volt D nounit

2  Aballis thrown vertically upwards and returns along the same path. The graph shows how its
height from the ground varies with time.

4

height .
: »time
0 ts tz
Which velocity-time graph best describes this motion?
A B

velocity velocity
F 3 A

> time > time

velocity velocity
» »

+ time 0 t; \\tf
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3 Ball A is projected horizontally with an initial velocity 2v from a height h above ground, while
ball B is projected horizontally with an initial velocity v from a height 2h above ground.

— B

2v 2h

If xa is the horizontal displacement of ball A from the peint of projection to the point of landing

and xz is the corresponding quantity for ball B, what is the ratio Xa o
Xy

A 035 B 1.00 c 1.41 D 2.83

4  Three blocks X, Y and Z, of masses m, 3m and 4m respectively, are accelerated along a smooth
horizontal surface by a force F applied to block X as shown.

Z

What is the ratio force exerted on block X by block Y 2
force on block Y by block Z

1 3 7
- B = z D
Ay 8 © 3

|~
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6

A wooden block of density 800 kg m~® and volume 1.0 m? is fastened to the bottom of a
freshwater pond by a string as shown below. The density of the freshwater is 1000 kg m=.

wooden block

If the string suddenly breaks, what is the initial acceleration of the block?

A 025ms? B 1.25ms>* C 25ms™ D 125ms?

A small ring, of mass m, moves along a smooth circutar track in the vertical plane, as shown in
the figure below. P is the centre of the circular track.

small ring

.,

/ circular track

small ring

The radius of the track is 1.0 m.
At the bottom of the track, an upward normal force of magnitude 5.5mg acts on the small ring.

Which row correctly describes the magnitude and direction of the normal force acting on the
small ring when it is at the top of the track?

maghnitude direction
A 0.5mg upwards
B 0.5mg downwards
Cc 1.56mg upwards
D 1.5mg downwards
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7 The diagram shows the variation with displacement s of the net force £ acting on an object
moving along & straight line. The intial velocity of the object is zero.

St Sz

> 5

Which graph shows the variation with displacement s of the kinetic energy (KE) of the object?

KE &

KE &

KE &

B

KE a

81

32

L 4
L=}

53

8  The radius of the Earth is 6.371 x 10% m. The gravitational field strength on the surface of the

Earth is 9.81 N kg™,

What is the gravitational potential at a point 80 000 m above the Earth surface?

A

B
c
D

BEJC 2024

~5.0 kJ kg’
-5.0 MJ kg!
~62 MJ kg~
~62 GJ kg™

8748/ J2ZH2PRELIM/2024

[Turn over

BP-461




BP~462

8

9  Earth has aradius of 7. A satellite of mass m is in circular orbit around Earth, at a height r above
the Earth and with a period T. The satellite is moved to a new orbit with height 3r above the
Earth.

What is the new period in terms of T?

A 2T B 2427 c 3T D 3/3T

10 The displacement x of a molecule undergoing simple harmonic motion in a sound wave is given
by
X =X, sin2xft
where xo = 0.32 mm and f= 10 000 Hz.
What is the magnitude of the maximum acceleration experienced by the molecule?
A 201ms?
B 201x10*ms?
C 126x10°ms™®
D 126x10° ms?
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11 Two oscillating systems P and Q are of the same natural frequency. They are given the same

initial displacement before being released. The graphs below show the variation with time f of
their displacement x.

Q

p

\WAWAWA

0

{

IVRVAVAS

4

-~

P and Q are then subjected to driving forces of the same constant amplitude and of variable

frequency f.

Which graph best represents the variation with f of the amplitude A of P and Q7

A

®EJC 2024
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10
12  Aliquid is maintained at boiling point by means of an electric heater.

The constant rate at which the liquid boils is measured for two different powers of the heater as

shown.
power of heater rate of loss of mass of liquid
P m
P2 mz

For each power of the heater, P or P», the rate of heat loss to the environment is the same.

Which expression is the correct expression for rate of heat loss to the environment?

P1'P2
m,-m,

A

F Pm, -F,m
B H_Pz c __rr_;_ D 1m2 PZ 1

1 m, —m,

13 An ideal gas undergoes a cycle of changes A — B — C — A, as shown below.

pressure / 10° Pa
F

10¢--—-=- 1 < A

» volume / cm?

Work done by gas fromCto Ais 4.2 J.

What is the overall heat gain in process A— B — C — A?

A -57J B -27J cC 274 D 57J
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14  The figure below shows a beam of initially unpolarised light passing through 3 polarisers P, P,
and P;. The polarising axis of each polaroid is shown by an arrow. Polaroids P4 and P: are fixed,
with their polarising axes at 30° to each other, and Pz can be set with its polarising axis at a
variable angle @to that of P;.

The polarised light beam incident on P, has an intensity of 30 W m-2 while the light beam
emerging from P3 has an intensity of 14 W m2

What is a possible value of #for the light emerging from P3?

A 38° B 52 c 57 D 68°

15 A camera with a lens diameter of 10 cm captures images using light of wavelength 550 nm.

What is the minimum separation between two objects that can be resolved if they are located
100 meters from the camera?

A 0.25mm B 0.37 mm C 055mm D 0.65mm

16  Light of wavelengths 480 nm and 640 nm are incident on a diffraction grating with 5000 lines
per cm.

What is the angle at which the maxima for one wavelength of light overlaps with a maxima for
other wavelength of light?

A 022 B 16° c 37 D 74
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17 Two resistors form a potential divider with outer junctions maintained at potentials of 0 V and
30 V. The variable resistor can be adjusted from 100 kQ to 500 kQ.

oV 500 kQ 0V
o—ﬁ — [ }—o
X

What range of potentials can be obtained at point X?

A 3Vt15V
B 5Vioi15V
C 5Vto25V
D 15Vio25V

48 A circuit consists of a negative-temperature-coefficient (NTC) thermistor, a fixed resistor and a
heater.

Which of the following arrangements allows the heater to be tumed on when the temperature is

low?
A B
OV o 12V 0V o ) ], 12V
heater heater
[ D
0V o 12V 0V o ] 12V
heater heater

©EJC 2024 9748/J2H2PRELIM/2024
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and x3, as shown in the diagram below.

initial position of ¢

13

final position of ¢

Q4 ~Q2
— e e — B ——— e —— - -
-

A BTl

dre, | X, X, + X,

5 q_ca[ 1 _1}10_2- 1
x‘l

+qu( 1

dme, \ X, + X,

9749/JZH2PRELIM/2024

19 A test charge g is moved from one position to another along the line joining a positive charge
Q1 and a negative charge -Q.. The distances between the positions of the charges are x1, xz

[Turn over
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20 An electron enters the region between two charged parallel plates through a small opening, in
the direction as shown in the diagram below. A and B are two points on the path of the electron.

electron

v l

A
- B

+V

The two plates are at electric potentials -V and +V.

Which row correctly describes the relations between the electric forces F, potentials V and

potential energies U at A and B?

A Fa>Fs, Va> Ve Us<ls
B Fa>Fg, Va<Ve Ua>Us
C Fa=Fg Va> Vs Ua<Us
D

Fa=Fs, Va< Vg, Us>Us

21 Four parallel wires W, X, Y and Z carry currents of magnitudes and directions shown in the

digram below. The spacing between wires are identical.

Which wire has the largest resultant force acting on it?

A W B X c Y

@EJC 2024 9749/J2H2PRELIM/2024
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22 An electron beam initially passes through the centre of a region in a direction out of the plane
of the paper.

Subsequently, the electric and magnetic fields are directed within a circular region in directions
as shown by the arrows in the diagram below.

the circular
region of
electric and
magnetfic fields

cenhtre of
region

The deflections of the beam from the centre of the region produced by the electric field £ and
the magnetic field B acting separately are equal in magnitude.

Which diagram shows a possible position of the beam in the circular region when both fields are
operating together?

©EJC 2024 9749/J2H2FRELIM/2024 [Turn over
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23 A uniform magnetic field directed at 50° to the plane of a circular metal ring passes through the
ring of diameter 0.50 m and resistance 3.0 Q, as shown in the diagram.

metal ring

magnetic field

The magnetic flux density through the ring decreases by 4.0x= 10T ata constantrate in 2.0 s.
During this change, what is the current induced in the ring?

It remains constant at 1.0 gA.
It remains constant at 1.3 pA.

It increases from zero to 1.0 A at a constant rate.

o 0O m »

It increases from zero to 1.3 pA at a constant rate.

24 An alternating current with a rectangular waveform as shown in the diagram below flows through
a 11 Q resistor.

ITA
A
4.0
1 2 3 5 6 7 9
0 ; p t 8 » t/s
2.0 4oeenn L

What is the average power dissipated by the resistor?

A OW B 44W C 66W D 88W

®EJC 2024 9749/J2H2PRELIM/2024
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25 Inaphotoelectric effect experiment, the variation of the photocurrent with the potential difference
applied is shown in the diagram below, as the solid curve.

photocurrent 4
~
i
original ,/
/
/
N
y new
4/ _>
0 potential difference

The light source is then replaced with a new one, and the dashed curve is obtained.

Which row correctly describes the new light source relative to the original source?

intensity frequency
A lower higher
B lower lower
cC same higher
3] same lower

26 X-rays are produced when a beam of electrons, accelerated to a high speed by a potential
difference, collides with a metal target.

The variation with wavelength of the intensity of the X-rays is illustrated in the diagram below.

2 A
[72]
[
2
=
)
o
X
] >
Amin wavelength

Which feature of the X-ray graph remains unchanged when the accelerating potential changes?
A the wavelength Amin

B the wavelengths at which the spikes occur
C the intensity of the spikes
D

the intensity of the continuous spectrum

®EJC 2024 9749/J2HZPRELIM/2024 I_TLII'I'I over




BP-472

18

27 The Heisenberg uncertainty principle is given by the relationship
ApAX = h
where p = momentum
x = position
h = Planck constant.
Which statement about the interpretation of this relationship is correct?

A The uncertainty in position Ax is proportional to the reciprocal of the uncertainty in
momentumAp .

B If the position of a particle is changed by Ax, its momentum must change by at least
Ap=hiAx.

C If the position of a particle is measured with an uncertainty Ax, the minimum uncertainty
of its momentum is Ap=h/Ax.

D The greater the uncertainty in the momentum p of a particle, the greater is the uncertainty
in its position x.

®EJC 2024 9749/J2H2PRELIM/2024
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28  In an o-particle scattering experiment, a student set up the apparatus below to determine the
number N of a-particle incident per unit time on a detector held at various angles 6.

+90°

thin gold
foil

saoed-o
s

-90°

Which graph best represents the variation of N with 87

logio N 4 A N1 O:L B

8 1 0.7

71 0.6 1

6 - 0.5

5 - 0.4-

4 0.3 1

34 0.2

2 . 0.1

1 r—————————— o +———r—r—
o 40 80 120 or o 40 80 120 gr

N 109, c

0.71 logwo N A D

0.6 1 74

0.5- 6 -

0.4- 5

0.3 44

0.2 3

0.1- 2.

o +————— P N S
p 40 80 120 er o 40 80 120 e
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29 A radioactive source contains two species.

One has a half-life of 4 days and decays by the emission of alpha particles whilst the other
has a half-life of 3 days and emits beta particles.

The initial count-rate is 352 min~', but when a sheet of paper is placed between the source
and the detector this becomes 256 min~". The background count-rate is 16 min~".
What will be the count-rate after 12 days, without the paper present?

A 27 min™’ B 28 min™ C 43 min’ D 44 min

30 Consider the following nuclear reaction:

Li+H>23He
The masses of the nuclei are as follow: jLi: 7.018y, H: 1.008u, jHe: 4.004u.

How much energy is released when 1.0 g of 1H is fused with a sufficient amount of ;Li?

A 27x107) B 6.1x10"J C 16x10%2J D 36x10"%4

©EJC 2024 9749/J2H2PRELIM/2024
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Paper 1 — Multiple Choice Questions

Question Key Question Key Question Key

1 A 11 A 21 C

2 D 12 D 22 A

3 C 13 C 23 A

4 D 14 D 24 C

5 C 15 C 25 B

6 A 16 D 26 B

7 A 17 B 27 C

8 C 18 D 28 A

9 B 19 A 29 C

10 C 20 D 30 C

1 Answer: A
Notice that the options are all given in electrical units, hence we express power in terms of
potential difference and current.
2
. unit for (V') unitfoF 1
unit for k = — 5 :
unit for (I | unitfoF L
= _“____unl.t for V) _ unit for (R)=0Q
unit for ()
2 Answer: D
Velocity is a vector, thus the direction sign of the velocity when the ball is going up is the
negative of the direction sign of the velocity when the ball is coming back down.
Thus, reject option A and option B.
Given the asymmetry of the height-time graph where the time taken for upward journey of
ball is shorter than downward journey, air resistance must be present.
Since work is continually done against air resistance, the final kinetic energy of the ball {just
before hitting ground) would be less than the initial kinetic energy of the ball (when it was
first thrown up from the ground).
Also, the area under graph for the first part of graph should be same as that in the second
part since the distance travelled up and down are the same.
So, reject option C.
©EJC 2024 9749/J2H2P RELIM/2024
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Answer: C

1
+1 s, =%{+—2—gf2

+-i s, =ut
Combining the 2 equations gives S,

Thus,

XA — uA ’SA
B

X; Ug \Ss
2 f1
== J-=+v2=141
1v2

2
1 (8,
EQ(E—J or 8§, DCUX\/\;

X

From Newton's 3™ Law:

From (2) & (3),
Thus, D72 _7T
F, 4ma 4

|Fyzl= |Fzyl=d4ma ...... (3)

Fxy—4ma=3ma
Fxy=7Tma =Fyx

Answer: D
a
—-
a
a —
#
4m
F Fyx Fiy F, F,
— M e - I l— —>
X Y Z
For Z, Fyz=4ma  ...... &)
ForY, Fxy— Fzy=3ma ...... (2)

©EJC 2024
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3
5 Answer: C
Newton'’s 2nd Law gives
Fnef = mwaoda UT
U-m,.a-T=m,..a [
a mg ¢
When string breaks, tension 7 =0
(pwatervwood )g - (pwoodeood )g -0= mwooda T
1000(1.0)(9.81)-(800)(1.0)2.81=(800)(1.0)a
a=245ms™
6 Answer: A
Apply Newton's 2nd Law:
2
At bottom, N, —mg = ’”:B ..... 1)
At top, assume N, points downwards
2
N. +mg = m‘r’f ..... )
From bottom to top, conservation of energy gives
1
mg(2r)= Em(v,s2 -v.2) ()

(1)-(2), then substituting (3) gives

Ny —N, =6mg

55-N, =6mg

N; =-0.5mg
Negative sign indicates N, should point upwards, opposite to assumption.
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Answer: A

The work done by the net force provides the change in kinetic energy, which is equal to
the kinetic energy if the initial kinetic energy is 0.

KE at displacement s = work done by the net force = IFds =area under the F-s graph

Hence, gradient of KE-s graph = F. (It's easier to work with gradient.)

From s; to sz, F increases from 0, so the gradient of KE-s increases from 0.
From s: to s, F decreases from a positive value to 0, so the gradient of KE-s decreases.

Only A fits the above description.
KE is always positive, so reject options C and D.

Area under F-s graph = work done by F = Gain in KE. From s to s;, area always
increasing, also F always positive, so KE always increasing, thus reject option B.

Answer: C

GM GM

oM SM 1
=" =T 371x10°)+ 80000 M

cM GM
__BM _gg1--__°M
9=—"7 =~ (6.371x10°)°

= GM=398x10" ....(2)

Sub (2) into (1):

14
j--CM_____398x10 —62x10° = 62 MJ
;= (6.371x10°)+ 80000

Answer: B

Using 72 oc r?
(Can use in MCQ direct, but must prove starting from Fg provides F: if in P2 or P3)

Note to find “radius of orbit” given the satellite’s height above Earth.

Height r = radius of orbit = 2r
Height 3r => radius of orbit = 4r

TY (4 )
T \|2r
T'2=23T2

T =242T

®EJC 2024
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10 Answer: C

8, = 02X, = (2f)? X, = 472 (10000 (0.32><1 0“3]= 1.26x10° Hz

1" Answer: A

From displacement-time graphs of P and Q in question, the amplitude of oscillation by Q
decreases faster than that of P = Q undergoes more damping than P.

Hence answer is A. For heavier damping,
» Peak has lower amplitude.
¢ Peak shifts to a lower frequency.

®EJC 2024 9748/J2H2PRELIM/2024
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Answer: D

Question asked for “rate of heat loss”. [J 7]

» Eliminate A and C by unit analysis.

Note that m is defined as rate of loss of mass. [kg s™]
2)- Tl 9s
m m | kgs' kg

L ]

« Mathematical proof for D:

mymf, +mh— marl, -mh (M)
Pm, —Bm, = m.—m = M
2 1 1

Option B: Py — P; removes the rate of heat loss term. Eliminate.

13

Answer: C

For full cycle processes, the net change in internal energy is zero.
AU =0+W

0=0+[(-4.2)+ (1.0x10° x(20.0—5.0)x10™°)]
=277

14

Answer: D

Note that @is measured with respect from the polarising axis of P1.

1, =1, cos? (6 - 30)° = /, cos® 30°cos? (@ - 30)°
14 = 30cos” 30°cos’ (6 — 30)°
& =68°

Let the light emerging from P4, P2 and Ps have intensity £, iz, /5 respectively.

@E.IC 2024
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7
15 | Answer: C
r= ‘E?O m tj:ll
f 1/
R |/ 5"
§=7m { I T'
camera
lens sensor
From cfrcular measure Rayleigh's Criterion
S=r8 A
&~—
b
For small angle,
St
r b
ri
S —
(100)(550x10)
~ 10x107
=55x10"* m = 0.55 mm
16 | Answer: D
. - y n, 480 3
dsing =nd, = nyA, = n,(480x107°)=n, (640x10 9):;?:%:2
min n, =4 and min n, =3
Using dsin@=n,4,,
0.01 sing =4(480x10°)
5000
g=74°
17 | Answer: B

Applying potential divider principle, the potential difference across the variable resistor, Vi
varies between:

VR=(—H£—)30=SV to VR{_&]m:lsv
100+500 500+ 500

©EJC 2024

9748/J2H2PRELIM/2024




BP-530

18

Answer: D

A and B are wrong because the diode is connected in reverse-bias.

When temperature of the thermistor is low, resistance is high and hence p.d. across the

thermistor is high. The heater should be connected across the themistor.

19

Answer: A

change in potential energy = final potential energy — initial potential energy
- qQ1 1 + q(_Qz) i _ Q‘Q., _1_ + q("'Qz) 1
4re, |\ X, + X, Arzs, | X, 47, | X, dge, |\ X, +X,

_ qQ, 11 N qQ, 1 1

Are, \ X, +X, X, AmE\ Xp+ Xy X3
work done by electric field = —(change in potential energy)
_ g1 1 1 91 1

Aae, \ X, X, +X, ) 4mE i\ Xy X+ X
Note: The change in potential energy is the work done by the external force. The electric

force is equal and opposite to the external force (in defining the electric potential), hence
there is an overall negative sign between the work done by the two forces.

20

Answer: D

The electric field is uniform between the plates, S0 Fa = Fa.
Point A is closer to the negative plate, hence is at a lower potential, i.e. Va < Vs.

Since U = gV, and electron is negatively charged (g < 0}, Ua> Us.

©EJC 2024
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Answer: C

Wire Y is also atfracted to the right by wire Z.

OR

Force on wire X due towire Y = F,

Fep =B, L
!
For =gl

Taking to the right as positive:
Fy =~Fup +Fpry + Pz

2 2 2
=—k2"—+k’—+k—l-
a 2a 3a

2

_ I

6a

= k-’-"—{’iwhere k= ”;'L
a 27

Draw the magnetic forces acting on each wire due to the rest of the wires.

Wire Y has a large magnetic force acting to the right due to wire X and its farger current.

Fwy Fxz
Fwx -] —3» F
— AW
> Fuz h
Fxy
 J
w X
Fyvz Frx
< -—-—-—-——————-D FYX FZY‘__ .....
Fyw R
v Frw !
Y
Y zZ

©EJC 2024
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F,=—F—Fz +Fxw

2 Z 2
_ 2t 2t
a 2a a
2
-«
a

F, = —Fpy +Fox +Fpz

2 2 2
-kl k2l
2a a a

2
_ i3
2a
Fy =~Fow —Foy + Fax
2 2 2
=Kk _l_ —k _l._ +k _2_i._
3a a 2a
,2
= _k—
3a
22 | Answer: A
o | . -ve-"’_"
/ 4 B
 Fa Ly l
Fg | !
FE \\‘. . "l
23 | Answer: A
. 0.50
(4.0 x107%)sin50(7(-———))
jo £ _ABALTY 2 [—1—}=1.0x10'6A
R At \R 2.0 3.0
The current remains constant as the rate of change of flux is constant.
@EJC 2024 9749/J2H2PRELIM/2024
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Answer: C

To find /ms, first square the graph, find total area over 1 period, find the average
area over 1 period, then square root.

;o J4.02x1+2.02x2

ms 4
=245 A

Pave = |rrr'|s2 R
=2.45%x 11

=66 W

25

Answer: B

Intensity =

Power  ( Myn ﬂ
Area f A

Ephoton= hf= ¢+ EVS

s From graph, saturated current constant
= number of electrons constant
= no. of photons per unit time constant
» stopping potential is smaller
= KEmax smaller
= fsmaller

Hence, intensity must be tower.

26

Answer: B

If the accelerating potential changes, the kinetic energies of the electrons change. The
intensities across the spectrum, as well as Amn, will change.

The wavelengths of the spikes are determined by the type of metal (the energy
differences between the inner shells of the metal atoms). They are not affected by the
energy of the electrons (so long as they are fast enough to knock out the inner shelt
electrons).

27

Answer: C

According to the uncertainty principle, if a measurement of position is made with
uncertainty Ax and a simultanecus measurement of momentum is made with uncertainty
Ap, the product of the two uncertainties can never be smaller than the Planck constant.

The uncertainty principle is hence about the minimum (lower bound) of the uncertainties.
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28 | Answer: A
From notes,
« Majority of a-particles went straight through or were deviated by small angles of less
than 10°.

« A small proportion {about 1 in 8000) of the a-particles were deflected through large
angles of more than 90° or came straight back.

A typical graph of N against should look like this, indicating a significant drop
from the straight-through position to deviation of 10°:

n it

ot

c g

170 -90 0 90  +170

It is hence useful to make sense of the numbers at key points of the given graphs

N
0° 10° Remarks
(Straight-
through)

Option A 108 108 Decrease to
1/1000 of
straight
through

Option B 0.7x10° 0.35%10° Decrease by

50%

Option C 0.7x10° 0.68x10° Decrease by
less than 10
times

Option D 108 1078 Decrease by
less than 10
times

Option A shows the drastic drop in N from the straight through to 10° deviation
position. This also implies that beyond 10° deviation, there is only a small fraction of
particies with those angular deflection.
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Answer: C

Paper stops alpha particles, so
@ + f§ + background = 352min
B + background = 256min"!

Initial count of beta particle source = 256-16=240min"'
Initial count of alpha particle source = 352-256=96min*

After 12 days, alpha particle source undergoes 3 half-lives and beta particle source
undergoes 4 half-lives

Final count of alpha particle source=§—‘_,'E = 12min™!
Final count of beta particle source=—2§%° = 15min™1!

Total count = 12+15+16=43min""

30

Answer: C

Number of reactions = 0.0010 / 1.008u = 5.976 x 10®
Energy refeased in one reaction

= [7.018u + 1.008u - 2(4.004u)|c

=2.689 x 102 J

Total energy released

= 2.689 x 102 x 5.976 x 10%

=1.61x 10"?J

@EJC 2024

9749/J2H2PRELIM/2024




BP~536

14

Paper 2 — Structured Questions
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