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An a.c. generator is connected to a resistor of resistance 20 Q. The graph shows the variation of
the current in the resistor with time.

AN
current/A /\ /
Qi
0 10 0 3’(\/{0 time/ms
2

The rotational speed of the a.c. generator is halved.

What is now the mean power dissipated in the resistor?

A \5W B 10W c 20w D 40W

An electron has a kinetic energy E and a de Broglie wavelength .
The kinetic energy of the electron is increased'to 9E.

What is now the.de Broglie wavelength of the electron?

A 4 B 4

Cc 34 D 91
3 9

The nucleus of an isotope of bismuth is represented as % Bi.

The nucleus has mass M, a proton has mass M, and a neutron has mass M.

What is the mass defect for'the bismuth nucleus?
A M-83M, - 129M,
B M-212M, - 83M,
C 83M,+129M,- M
D 212M, + 83M,-M

A uranium-238 nucleus (mass 238.1249 u)“decays into a thorium-234 nucleus (mass 234.1165u)
with the emission of an a-particle (mass 4.0026U).

How much energy is released in this decay?

A 29x10%J B 48x10™J C 87x10"™J D 6.0x107J
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Data

speed of light in free space ¢ =3.00x 10°ms™

permeability of fre p, = 4n x 107 HmM™
permittivity g, =8.85x 10"2Fm™
e =1.60x107"°C

6.63 x 107*Js

u=1.66 x 10% kg

rest

rest mas

molar gas const
the Avogadro
the Boltzmann con

gravitational constant > X

acceleration of free fall A

© UCLES & MOE 2022 % 9749/01/0/N/22

(1/(36m)) x 10°Fm™

15

25 A flat, circular loop of wire, enclosing an area of 12cm?, is held horizontally above the Earth’s
surface. The Earth’s magnetic flux density Be is 65 uT in a direction making an angle of 60° with

the horizontal.
\\\\ loop of area = 12cm?
\ \ surface of the Earth

gh the loop of wire?

the magneti

42X
6
3.9

D 68

26 The vari f an alt current I is shown.

What are the peak and the root-me s g current?
, peak current r.m.s. curre
A Iy Iy
® Io
B s
Iy A
Cc 21, I
Iy
D os. 9
2Io \/5
© UCLES & MOE 2022 f 9749/01/0/N/22 [Turn over



14 3

24 A straight wire PQ, carrying a constant current I to the right, is placed at right angles to a uniform Formulae
downward magnetic fiel )
uniformly accelerated motio s=it +::,-at
vi=u?+2as
work done on/b W=pAV
p =pgh
_ _Gm
p=-=0
v ' temperature TIK=T/C +273.15

) magnetic field

d through an angle & abou

pressur ni

The wire'is then r

diagra

Which graph sh ho
range 0° to 90@
A

xis perpendicular to the plane of the mean i fignal

ideal ga ule
displacement of p ins.
velocity of particleiin s.h.m.

Q
electric current é X
/‘
),

magnitude of the ic force F on the wire varies with @ in the

=XpSin ot

vV =Vvycos ot

=+ @ ,/(xoz— x?)

resistors in series R=R;+Ry+...

resistors in parallel 1R=1/R+ 1/

electric potential

alternating current/voltage 6

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coll

magnetic flux density due to a long solenoid

radioactive decay

decay constant

© UCLES & MOE 2022 % 9749/01/0/N/22 © UCLES & MOE 2022 @ 9749/01/0/N/22 [Turn over



1 Xand Y are vectors. The magnitude of X is less than the magnitude of Y. The vectors are initially

in opposite directions.

As Y is rotated throu

ity

4

The archer is a distance of 100m from the targﬁa&ength 0

2
); ang|

2 An archer is standing level wi@ centre of a target, as shown.

180

The archer fires an arrow at an angle 6 above th
target 2.0s later. Air resistance is negligible.

What is 8?
A 2.8 B 55° © 11°
R : =utst
fI— u‘:ﬂ_’_b\ /\l \\H‘"'}.
ceuwk 4 Sat & \ "a
—U s
Pt
uees 2uswd = ?-a_
ueosH = 8° — 0 us-..ﬂr-%-— ®
9749/01/0/N/22

© UCLES & MOE 2022 %

magnitude
of (X-Y)

A

w does the magnitude of the vector (X - Y) vary?

rizontal.

arrow is negligible.

angle/°

2w
\ A

22 A resistance wire is taped to a length of wood to form a potentiometer. The length between the

contacts is 84 cm

23 Two long, strai

The current in wir /iaewards e top of the page. The magnitude of the force on wire X is F.

Which diagram shows ®agnitude of the force on wire Y an

2A A

© UCLES & MOE 2022 %t

13

g this wire is 14.3Vm™.

el with 65¢cm of the resistance wire. The centre-zero galvanometer

current-carryin
the current in wire Y is 3A. The tw.

9749/01/0/N/22

resistance
wire

ion of the current in Y?
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12

20 A length of metal wire with a circular cross-section is connected into an electric circuit. The wire
carries a constant electric current.

— electric
current

er that increases uniformly with distance along the wire.

v =Kd D v=Kd?

ies to a 9.0V battery with negligible internal

The resistance of the vo ter is equal to the resistance of P

The reading on the voltmetns.ov.

7i*ﬂbe 0 voltmeter
resistan

What is the value of the ratio

B 1

1
A =
2 4

© UCLES & MOE 2022 ]
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A —

— ®

0-S=(s
7Ml5 0-[s £ @
@ @ N -0-< (\)

5 ﬂ{ﬁa

3 Object P travels at 2.0ms™ and collides elastically with object Q, which is initially at rest.

Bedore. ve 1-(‘“\5-

After the collision, object P rebounds with a speed of 0.50 ms™.

® F-f

/N

A ¢ 2 p 2
3 1 2:.Cmp = FXMQ
skt s 2T
4 herical buoy is attached to the sea bed by a rope, as shown. The buoy is in equilibrium.
water surface

9749/01/0/N/22
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6

5 A mass is tied to the end of a string. The mass is pulled horizontally to one side by a spring of
spring constant 25N m=".

The mass is in.equilibrium and the extension of the spring is 0.060m. The string is at an angle of
to the vertical, as shown.

Tuws3b =mg —O
TS-'M-SG -~ Ke "'-‘® St”ng \_E (?
spring =26, e
25 ©.0 L
kr_/
ten3bs — sWe 2006
63\’1 mass
Y ‘b"a
What is the weight of the mass?
A 11N B 15N C 19N © 21N

6 The gravitdtiGAAMTEIE"SHERGH at the Earth’s surface is 9"8PNkg¥ . Assume that the Earth is a

sphere of radius G370
What is the meammdensity of the Earth? 4L
o~ \
3 J)l\]] ’
A 1840kgm _;GQ/ =g %1{,
B 2890kgm™ S : / \ 1.
- b-33xw
©€) 5510kgm™ / o™
D 4.68x 10"kgm™ 1%

. J3: gl %
7 A pendulum of mass 0.40kg swings from a frictionless pivot.

The pendulum is released from rest at a height of 0.60 m above its lowest point.
After n complete oscillations, the maximum height ' of the pendulum,.in metres, is given by
h=0%60e™%"°",

What is the work done against air resistance by the pendulum in the first two oscillations?

A 011J ® 043/ C 049J D 24J
Letdeal W= 0-0m P.;h._ 2 ui& osC .
4&,” .[ kc o‘ge_.o.',.['.l.’) 2 04T
b [)M { ___r_____ AR o-us'«iﬁ;\m
______________________ Im“_""“"‘"""“" LAGPE = om Al - Wba“\ = o-42b% 3
L

\.

o %

© UCLES & MOE 2022 ?é:-i 9749/01/0/N/22
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18 When light waves pass through a double slit, interference patterns are observed. Similar
interference patterns can be observed using a double source of other types of wave.

Interference maxima produced by a double source of different types of wave are observed at a
distance of 15 m from the source.

In which case are the maxima furthest apart?

A red light of wavelength 700 nm from sources 4.0 mm apart

B sound waves of wavelength 20 mm from sources 50 mm apart
C  Dblue light of wavelength 450 nm.from sources 2.0 mm apart
D

surface water waves of wavelength 10 mm from sources 200 mm apart

19 A-proton, of mass m, charge e and velocity v, enters a uniform electric field between two parallel
plates at right angles to the field. The region between the plates is a vacuum.

The length of the plates is y, the separation/of the plates is d and the potential difference across
the.plates is V.

proton, v
mass m ,
charge e

A

The vertical deflection of the proton is x at the point where it leaves the region between the
plates.

Which equation for x is correct?

2 2 2 2
_eVy B X=2mdv " x eVv D x mdy

~ 2mdv? eVy?  2mady? “2eW?

© UCLES & MOE 2022 % 9749/01/0/N/22 [Turn over



10
17 Stationary sound waves are investigated using the apparatus shown.

board

microphone

loudspeaker

oscilloscope

X and Y are adjacentpositions of the microphone that give maximum amplitude on the
oscilloscope, as shown.

oscilloscope screen when microphone is-at X
The distance XY is 5.0 cm and-the time base of the oscilloscope is 0.050 msdiv:".

What are the frequency and the'wavelength of the sound wave?

frequency wavelength
/kHz /cm
A 3.3 5.0
B 3.3 10
Cc 5.0 5.0
D 5.0 10
© UCLES & MOE 2022 Eﬁ 9749/01/0/N/22

8

7
A solid, flat disc rotates about its centre in the horizontal plane.

What is the relationship between the angular velocity of a point on the disc and the distance of
the point from the centre of the disc? |

A Angular velocity is directly proportional to the distance.
B Angular velocity is inversely proportional to the distance. ( _,,:_.---.q_f:j:;.%
©) Angular velocity is independent of distance. -

D Angular velocity is directly proportional to the distance squared.
iy

5 —

Geostationary satellites are used for.communications. (owst -

Which statement about geostationary satellites is correct?

A Heavier geostationary satellites are in higher orbits.

B Lighter geostationary satellites have shorter/orbital periods.
@ Their orbits are in the plane of the equator of the Earth.
D

Their speed is the same as the point on'the Earth directly below them.

10 Two isolated: stars, of mass M and 4M, are separated in space by a distance d between the

11

centres of the stars.

M 4M
;1’ - bt G
P
O o (42)
| ,Li. * .:';‘-1_
> d - T CAeM  gom
A e
Point P is a point midway between the centres of the two stars. __06M
What is the gravitational potential at P? *‘
2 2
A -4GM B —-6GM C -8GM @ -10GM
d d d d

A container filled with an ideal gas is at a temperature of 80°C. The root-mean-square (r.m.s.)
speed of the gas molecules is 350ms™.

The temperature of the gas is increased to 160°C.

What is now the r.m.s. speed of the gas molecules?

® 390ms™ B 430ms™ C 490ms™ D 700ms™
=7 3334(C
N Qo § .
Come o 4T _C_:M_S_li—. - .-——-ﬁ T bmgoa s 38F0

© UCLES & MOE 2022 %ﬁ 9749/01/0/N/22 [Turn over



=NkT, —O KE» SN
/W \ J N
lxtofo [ 20 5 ' 8 =00 9
° =
12 A fixed mass of @an ideakgas is at a pressure of 1.0 x 10°Pa. It has a temperature of 300K and a 16 A transverse wave is travelling along a long rope.
volume of 0.010m°, -
/ - Diagram 1 shows the variation with distance of the displacement of the rope at an instant.
Whatis the total kinetic'energy of the gas molecules after the volume is changedo 0.0050 m°) at
constant temperature? J Diagram 2_shows the variation with time of the displacement of a point on the rope.
A 500J B 1000J @ 1500J D 2000J drsteckion - 40

displacement/cm - /\ /\ /\

13 An airgumpeliet, of massmm and specific heat capacity ¢, hits a steelplatératspeedma During the
impact, 50% of the pellet's kinetic energy is converted to thermal energy in the peliet. {

diagram 1 0 distance/m
: .. : 002 04 06 08 1.0 1.2 14 16 1.8 2.0
What is the rise in temperature of the pellet@ Y, KE (g e Het ‘Q—w _oa
_\Lz_ ® V_2 C mV2 D mV2 __!_77(3' =% 0-T = %C— B N ) \/ \/
2c 4c 2c 4¢ ) —40
14 A pendulum oscillates with simple harmonic motion. 40
o : " : : displacement/cm
Its motion is represented by the graph of its displacement x against time t.
LINLAAL N NN

gim 907 diagram 2 0 time/s
0 ol g2 0B g4 0k g6 oy g8 ol 10
0 20
0 2vo 7\/16.0 i AV AVAIELVARSSANE SV
030 -----mmm e ~4

What is the speed of the wave on the rope?

Which equation relates the velocity v of the pendulum, in ms™, to the time t in s?
A 15ms™ B 20ms™ C 3.0ms™ D 40ms™

A v=0.30cos1.3t ,
% = X, SW (w&'\ b f s Kew - o (wt)

B v=0.30cos31t Ho\ AV

(© v=0.38cos1.3t 0-3 2= w2 =
c =. -
D v=94cos31t : -

15 What is not an example of resonance? [owckness o Pﬁ“r'

@ A loudspeaker oscillates with large amplitude'when the velume control of the radio is raised.

E\ The air column inside an organ pipe produces a loud sound when excited by a vibrating
metal strip.

% The external mirror of a lorry vibrates with large amplitude when the engine turns at a
particular rate.

JH A child on a swing goes higher by swinging her legs at regular intervals.

© UCLES & MOE 2022 % 9749/01/0/N/22 © UCLES & MOE 2022 ﬁ 9749/01/0/N/22 [Turn over



8

12 A fixed mass of an ideal gas is at a pressure of 1.0 x 10°Pa. It has a temperature of 300K and a
volume of 0.010m°.

etic energy of the gas molecules after the volume is changed to 0.0050 m® at
?

1000J C 15004 D 2000J

and specific heat capacity ¢, hits a steel plate at speed v. During the

c mv?2 D mv?2
2c 4c

ith simple harmonic motion.

acement x against time .

o
o -0.30--

Which equation.relates the v y v of the pendulum, in ms™, to the time t in s?
A v=0.30cos1.3®
B v=0.30cos31t
C v=0.38cos1.3¢

D v=94cos31t X
15 What is not an example of resonance?
A Aloudspeaker oscillates with large litude

g
B The air column inside an organ pi oduces
metal strip.

C The external mirror of a lorry vibrates
particular rate.

N

D A child on a swing goes higher by swinging h

© UCLES & MOE 2022 & 9749/01/0/N/22

9
16 A transverse wave is travelling along a long rope.

Diagram 1 shows the variation with distance of the displacement of the rope at an instant.

ariation with time of the displacement of a point on the rope.

distance/m
12 14 16 1.8 2.0

time/s
0

e
e
N\ Mo

What is the spe&e wave on the rope?
A 15ms™ &.Oms‘1 C 3.0ms™

O

%S
2
Q-
Od‘

© UCLES & MOE 2022 % 9749/01/0/N/22 [Turn over



17 Stationary sound waves are investigated using the apparatus shown.

loudspeaker

10

microphone

oscilloscope

board

X and Y are adjacent positions of the microphone that give maximum amplitude on the
oscilloscope, as shown.

oscilloscope screen when microphone is at X

AN

‘>\: Qt:d"\l- M‘"’*“D = (oom
(Sum

- Erog) (V)= 03

{
. L= - 13.33
..%» -v(

The distance XY is 5.0 cm and the time base of the oscilloscope is 0.050 msdiv "

What are the frequency and the wavelength of the sound wave?

frequency wavelength
/kHz /cm
X 3.3 5.0
3.3 10
X 5.0 5.0
D 5.0 10

© UCLES & MOE 2022
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7

8 A solid, flat disc rotates about its centre in the horizontal plane.

What is the relationship between the angular velocity of a point on the disc and the distance of

the point from the centre of the disc?

A Angular velocity is directly proportional to the distance.

Angular velocity is inversely proportional to the distance.

B
C Angular velocity-is independent of distance.
D

Angular velocity is directly proportional to the distance squared.

9 Geostationary satellites are used for communications.

Which statement about.geostationary satellites is correct?

A Heavier geostationary satellites are in higher orbits.

O Q-0

Their orbits are in the plane of the equator of the Earth.

Lighter geostationary satellites have shorter orbital periods.

Their speed is the same as the point on the Earth directly below them.

10 Two isolated, stars, of mass M and 4M, are separated in space by a distance d between the

centres of the stars.

L2av)

4M

d

v

Point P is a point midway between the centres of the two stars.

What is the gravitational potential at P?

~4GM?
d

A

B

C
d

-8GM?

D

11 A container filled with an ideal gas is at a temperature of 80°C. The root-mean-square (r.m.s.)

speed of the gas molecules is 350ms™.

The temperature of the gas is increased to 160 °C.

What is now the r.m.s. speed of the gas molecules?

A 390ms™

© UCLES & MOE 2022

B 430ms™

e 121
p

C 490ms™

9749/01/0/N/22

D 700ms™
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5 A mass is tied to the end of a string. The mass is pulled horizontally to one side by a spring of i s through a double slit, interference patterns are observed. Similar
spring constant 25N m™.

36° to the

hest apart? (ovs}

e
M from sources 4/0mmsapant (rexo ) W= m—i—

-@u@T

D 21N

rface is 9.81Nkg™'. Assume that the Earth is a

sphere
What is
A 1840k
B 2890 kgn'é
C 5510kgm™ )( e
S A
D 4.68x10"kgm™ .
= o)
7 A pendulum of mass 0.40k ings fro icti i \Q The vertlcal deflection of the pr

plates.

The pendulum is released from at a he
Which equation for x is correct?

_eWy? _ 2madv?
@ x—2mdv2 B'\x— eVy?
Yy

After n complete oscillations, the m

What is the work done against air remsthc‘bx the pe
A 011 B 043J @J i

© UCLES & MOE 2022 o 9749/01/0/N/22 © UCLES & MOE 2022 Erg 9749/01/0/N/22 [Turn over
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20 A length of metal wire with a circular cross-section is connected into an electric circuit. The wire
carries a cons ric current.

— electric ~q Av

current /I 1 \%
G

Part of the ter that increases uniformly with distance along the wire. “

e charge carriers is related by a constant K to the diameter d of the wire.

i"\'%'”"ﬁ

NN Ah\;f- K

60 P and Q, are connected ir ies to a 9.0V battery with negligible internal

he drift velocity

ich equation for v is correct?

C v=Kd D v=Kd?

B .
fe 3
2 Ra
The resistance of the eter is eq o the resistance
The reading on the voltmel@.o . 3’,—‘5 .

istance of

What is the value of the ratio

1 1
A - B —
2 4

© UCLES & MOE 2022 Yt 9749/01/0/N/22

5

3 Object P travels at 2.0ms:" and collides elastically with object Q, which is initially at rest.

After the collision, ¢ bounds with a speed of 0.50ms™.

c 8 D
3

3
1

| buoy is attached to the s a rope, as shown. The buoy is in equilibrium.

water surface

sea bed

The density of the sea water in wh'::h the b

Exactly half of the volume of the i

What is the tension T in the rope?
A 606N B 683N c

© UCLES & MOE 2022 @ 9749/01/0/N/22 [Turn over



4

1 Xand Y are vectors. The magnitude of X is less than the magnitude of Y. The vectors are initially

As Yis rot , how does the magnitude of the vector (X - Y) vary?

A B
A
magnitude

of (X-Y)

180
angle/°

magnitude
of (X-Y)

/\ angle/® angle/°

archer

The archer is a distance of 100 m from the ta

The archer fires an arrow at an angle @ abov centre of

target 2.0s later. Air resistance is negligible.
What is 07
A 28° B 5.5° c 11°

© UCLES & MOE 2022 % 9749/01/0/N/22
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22 A resistance wire is taped to a length of wood to form a potentiometer. The length between the
contacts is 84 cm.

AV
along this wire is 14.3Vm™. . = %3

allel with 68em of the resistameemwire. The centre-zero galvanometer

resistance
wire

and'Y, are parallel. The current in wire X is 2A and
due to.the S.

© UCLES & MOE 2022 %t 9749/01/0/N/22 [Turn over
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24 A straight wire PQ, carrying a constant current I to the right, is placed at right angles to a uniform
downward magnetic field, as shown by the dotted line in the diagram.

\

@h graph s i magnetic force F on the wire varies with @ in the
range 0° to 90°?

Cc

© UCLES & MOE 2022 % 9749/01/0/N/22

3

Formulae
uniformly accelerated §=ut+ ::,-at2

vi=u?+2as
work done W=pAV
hy p =pgh
gravi ¢= —-Qr'ﬂ
temperatu TIK=TIGC + 273.18
pre p= ANm _ o

3V

me i etic energy of an
ideal a® =2kT
displacement @Ie ins.h.m. X =XoSin ot
velocity of particle’in.s.h.m V =V, Cos ot

Q

electric current : X
resistors in series ®

resistors in parallel

electric potential

alternating current/voltage

magnetic flux density due to a flat circular coll

magnetic flux density due to a long solenoid A/—é

radioactive decay X=

decay constant A=

© UCLES & MOE 2022 @ 9749/01/0/N/22 [Turn over



15
Data

25 A flat, circular loop of wire, enclosing an area of 12cm?, is held horizontally above the Earth’s

surface. The magnetic flux density Be is 65T in a direction making an angle of 60° with
¢ =3.00x10°ms™ the horizo

speed of light in fre

py = 4mx 107 HmM™
g, =8.85x 10"2Fm™

loop of area = 12cm?
(1/(36m)) x 10°Fm™

e =160x10"°C ’

h=6.63x10"Js

surface of the Earth
u =166 x 10% kg

1x 10" kg

2 bAS 'nnto"a

67 x 10 kg

molar gas constant

the Avoga @tant
the Boltzmann ?ﬂt
gravitational const M

acceleration of free fa|| ®

O

8.31JK "mol™

A = 6.02 x 10®mol™

What are the peak and the root-mea ating curr

%S
2
Q-
Od‘

, peak current r.m.s. curren
® & L
. I, 7z,
B I 0 i3
V2
C 21, Iy
I,
D 21 0 i~
V2
© UCLES & MOE 2022 % 9749/01/0/N/22 © UCLES & MOE 2022 f,?‘. 9749/01/0/N/22
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27 An a.c. generator is connected to a resistor of resistance 20Q. The graph shows the variation of ;v | MINISTRY OF EDUCATION, SINGAPORE
the Current in the resistor with time. | ||| incoliaboration with
R .| | | CAMBRIDGE ASSESSMENT INTERNATIONAL EDUCATION

£ e _General Cettificate of Education Advanced Level
current/A /\ / .« Higher2
l
’(\/ \/0 time/ms
_24

C
(@ Eer Sl . Yaadih 9749/01
The rotational speed of the a.c. generator is halved. - =~ R = Paper 1 Multiple Choice October/November 2022
3 _ : g L e * | A { 20 1 hour
What is now the mean power dissipated in the resistor? e . \:fR/ , = Additional Materials: Multiple Choice Answer Sheet
e o 2 =© E—
A BW 10W c 20w D 40W Fotome = 25 72 o=
> READ.THESE INSTRUCTIONS FIRST
-
28 _Anelectron has a kinetic energy E and a de Broglie wavelength A. " Write'in soft pencil.
\ K N Do not use staples, paper clips, glue or correction fluid.
The kinetic energy of the electron is increased to 9E. h N — D - Write,your name, Centre number and index number on the Answer Sheet in the spaces provided unless
\IQ.‘E o this has been done foryou.
P —
What is now the de Broglie wavelength of the electron? A L I, « == DONOT WRITE ON ANY BARCODES.
2. JE7 o
@ A B A C/ 32 D 91 P | There are thirty questions on this paper. Answer all questions. For each question there are four possible
3 9 / - answers A, B, Gand D.
) NE N4 Choose the one you consider correct and record your choice in soft pencil.on the separate Answer Sheet.
29 The nucleus(of.an isotope of bismuth is represented as %3Bi. SNt Read the instructions‘on the Answer Sheet very carefully.
®

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should bedone in this booklet.

Uit b e ol arthe BiEmuth nucleus? The use of an approved scientific calculator is expected, where appropriate.

A M-83M, - 129M,

The nucleus has mass M, a proton has mass M, and a neutron has mass M.

212 .
83M, + 129M, - M
@ P n @ Am © MESS '&M
D 212M,+ 83M,-M
30 A uranium-238 nucleus (mass 238.1249 u) decays into a thoritm-234 nucleus (mass 234.1165u) -

with the emission of an a-particle (mass#4.0026 u).
How much energy is released in this decay?

A 29x10%J B 48x10"J © 87x10™J "D 6.0x107J
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