Diploma Programme
Programme du diplome

Programa del Diploma

© International Baccalaureate Organization 2022

All rights reserved. No part of this product may be reproduced in any form or by any
electronic or mechanical means, including information storage and retrieval systems,
without the prior written permission from the IB. Additionally, the license tied with this
product prohibits use of any selected files or extracts from this product. Use by third
parties, including but not limited to publishers, private teachers, tutoring or study services,
preparatory schools, vendors operating curriculum mapping services or teacher resource
digital platforms and app developers, whether fee-covered or not, is prohibited and is a
criminal offense.

More information on how to request written permission in the form of a license can be
obtained from https://ibo.org/become-an-ib-school/ib-publishing/licensing/applying-for-a-
license/.

© Organisation du Baccalauréat International 2022

Tous droits réservés. Aucune partie de ce produit ne peut étre reproduite sous quelque
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des
systemes de stockage et de récupération d’informations, sans Il'autorisation écrite
préalable de I'IB. De plus, la licence associée a ce produit interdit toute utilisation de tout
fichier ou extrait sélectionné dans ce produit. L'utilisation par des tiers, y compris, sans
toutefois s’y limiter, des éditeurs, des professeurs particuliers, des services de tutorat ou
d’aide aux études, des établissements de préparation a I'enseignement supérieur, des
fournisseurs de services de planification des programmes d’études, des gestionnaires de
plateformes pédagogiques en ligne, et des développeurs d’applications, moyennant
paiement ou non, est interdite et constitue une infraction pénale.

Pour plus d’informations sur la procédure a suivre pour obtenir une autorisation écrite
sous la forme d’une licence, rendez-vous a I'adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organizacion del Bachillerato Internacional, 2022

Todos los derechos reservados. No se podra reproducir ninguna parte de este producto
de ninguna forma ni por ningiin medio electrénico o mecanico, incluidos los sistemas de
almacenamiento y recuperacion de informacién, sin la previa autorizacion por escrito del
IB. Ademas, la licencia vinculada a este producto prohibe el uso de todo archivo o
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye,
a titulo enunciativo, editoriales, profesores particulares, servicios de apoyo académico o
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y
entidades que presten servicios de planificacién curricular u ofrezcan recursos para
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, esta prohibido
y constituye un delito.

En este enlace encontrara mas informacion sobre cémo solicitar una autorizacién por
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.

International Baccalaureate”
Baccalauréat International
Bachillerato Imtemnacional




Diploma Programme
Programme du dipléme

Programa del Diploma

Physics
Standard level
Paper 1

Thursday 3 November 2022 (afternoon)
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Instructions to candidates

Do not open this examination paper until instructed to do so.

Answer all the questions.

For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.

A clean copy of the physics data booklet is required for this paper.

The maximum mark for this examination paper is [30 marks].
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A rectangular sheet of paper has dimensions of (30.0 £ 0.5)cm and (20.0 £ 0.5)cm.

What is the percentage uncertainty of the perimeter of the paper?

A 1%
B. 2%
C. 25%
D. 4%

Two forces, F and G, act on a system.

O)
\

F is reversed in direction and G is halved.

Which vector correctly represents the new resultant force?

A. B.
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3. Ball 1 is dropped from rest from an initial height h. At the same instant, ball 2 is launched vertically
upwards at an initial velocity u.

A

height
h

0,0 t time

At what time are both balls at the same distance above the ground?

A N
4u
B. N
2u
c. h
u
p. 2h
u

4. Aprojectile is launched with a velocity u at an angle 0 to the horizontal. It reaches a maximum
height s. What is the time taken to reach the maximum height?

A 2s
) ucoso
2s
B. —
g
ucoso
C.
g
usin@
D.
g9

Turn over
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An object of mass 2.0kg is on a horizontal surface. The object is pulled by a force of 12.0N and
accelerates at 2.0ms™.

What is the coefficient of dynamic friction between the object and the surface?

12.0N

2.0kg ——»

A. 03
B. 04
C. 06
D. 0.8

A person lifts a total mass of 20kg through a vertical distance of 0.60m. The person repeats
the lift n times to transfer a total energy of 6.0 x 10*J.

What is n?
A. 5

B. 50
C. 500

D. 5000
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7. Aball of mass 1.5kg strikes a force sensor and bounces. The ball experiences a change in velocity
of 10ms™". The graph shows the variation with time t of the force F recorded by the sensor.

What is AT ?
A.  0.15s
B. 0.30s
C. 0.60s
D. 3.0s

F

100N

A

v

A block of glass of mass 5kg and temperature 30°C is brought into contact with a block of asphalt

of mass 20kg and temperature 75°C. The specific heat capacity of asphalt is twice that of glass.
No energy is transferred to the surroundings. What is the final temperature of both blocks?

A.

B.

35°C

45°C

60°C

70°C

Turn over
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9. Asolid mass gains energy at a constant rate until it reaches its liquid phase. The specific heat
capacity in the solid phase is greater than in the liquid phase.

Which graph shows how the temperature of the mass varies with time?

A A

A. B.

/
%

time time

temperature
temperature

/

temperature
temperature

time time

10. Three statements about Boltzmann’s constant k; are:

l. kg has a unit of JK

" K. - gas constant
' 8 Avogadro's constant

_ the average kinetic energy of particles
temperature of the gas

. kg
Which statements are correct?
A. landllonly
B. landlll only
C. lland Il only

D. I llandlll
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11. An object oscillates at the free end of a vertical spring. The graph shows the variation of the
object’s position with time.

At which position does the object have zero velocity and a negative acceleration?

) D/—\
\/ "

C.

position

A

4

12. The graph shows the variation with distance x of the displacement of the particles in a wave. The
frequency of the wave is 600 Hz.

displacement/mm
3 -

What is the speed of the wave?

A. 0.012ms™
B. 0.024ms™’
C. 1.2ms™
D. 24ms™

Turn over
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A point source emits a sound wave of amplitude Z. A person stands a distance L from the source.
The amplitude is changed to 2Z7.

What distance must the person move through in order to hear the original intensity again?

A L

B. 2L
C. 3L
D. 7L

A ray of light enters from air into a water droplet of radius r at point S. S is a vertical distance h
from the centre of the droplet. The droplet has a refractive index n and the angle of refraction is 6.

What is sin 07?
h
A D
r
B
nh
h
c. —
nr
p.
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15. A standing wave is formed in a pipe closed at one end. The third harmonic has a frequency
of 400 Hz when the speed of sound is 300ms™". What is the length of the pipe?

A. —m
16

B im
16

C. gm
4

D. Em
16

16. Wire X and wire Y are connected in series in a circuit. Wire X has three times the radius and one
third the charge carrier density of wire Y.

drift speed in X "

What is drift speed inY
N
. !
Cc. 1
D. 3

Turn over
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A cell of negligible internal resistance is connected to three identical resistors. The current in the

cell is 3.0A.

The resistors are now arranged in series.

What is the new current in the cell?

A.  1.0A
B. 1.5A
C. 3.0A
D. 9.0A

What is correct about the energy changes and the terminal potential difference during the
discharge of a practical electrical cell?

Energy changes Terminal potential difference

A Chemical energy is transferred to Decreases uniformly over the cell
' electrical energy lifetime

B Chemical energy is transferred to Decreases significantly at the end
' electrical energy of the cell lifetime

c Electrical energy is transferred to Decreases uniformly over the cell
' chemical energy lifetime

D Electrical energy is transferred to Decreases significantly at the end
' chemical energy of the cell lifetime
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A loop of wire lies in a magnetic field directed into the plane of the page. The loop carries a current

in a clockwise direction.

&

<

&
®
®
®

The magnetic force acting on the wire tends to

A.  rotate the loop about the X axis.

B. rotate the loop about the Y axis.

C. reduce the radius of the loop.

D. increase the radius of the loop.

A car on a road follows a horizontal circular path at a constant speed. What is the direction of the
net force acting on the car and the direction of the instantaneous velocity of the car?

Direction of net force

Direction of instantaneous velocity

Away from centre of the circle

Tangent to the circle

Away from centre of the circle

Toward centre of the circle

Toward centre of the circle

Tangent to the circle

o0 w »

Toward centre of the circle

Toward centre of the circle

Turn over
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A mass attached to a string rotates in a gravitational field with a constant period in a vertical plane.

How do the speed of the mass and the tension of the string compare at P and Q?

Speed of the mass

Tension in the string

o0 w »

Equal Equal
Equal Greater at Q
Greater at Q Equal
Greater at Q Greater at Q

The centre of the Earth and the Moon are a distance D apart. There is a point X between them
where their gravitational fields cancel out. The distance from the centre of the Earth to X is d. The
mass of the Earth is M, and the mass of the Moon is M,,.

Earth

X Moon

A

b 4

A

What is correct at X?

A.

Me _ M,
d D-d
Me _ My
D-d d
M __ My,
d2 (D_d)Z

v
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A nucleus of krypton (Kr) decays to a nucleus of bromine (Br) according to the equation

84 84
W Kr— 2Br+Y+27Z

What are Y and Z?

Y V4
A. e’ v,
B. e v,
C. e’ v,
D. e v,

Which development in physics constituted a paradigm shift?

A.  The classification of variables into scalars and vectors
B.  The determination of the velocity of light in different media
Ap

C. The equivalence of F=mato F = i when the mass of the system is constant

D. The equivalence of mass and energy

8822-6504

A fusion reaction of one nucleus of hydrogen-2 and one nucleus of hydrogen-3 converts 0.019u to
energy. A fission reaction of one nucleus of uranium-235 converts a mass of 0.190u to energy.

specific energy of this fusion of hydrogen "

What is th ' '
atis the ratio specific energy of this fission of uranium

A 0.1
B. 0.2
cC. 5

D 10

Turn over
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Three statements about the atom are:

l. The nucleus of the atom is positively charged.
[I.  The electrons provide only a small fraction of the mass of an atom.

lll.  Most of the atom is free space.
Which statements are correct?
A. landllonly
B. landlll only
C. lland lll only
D. I llandlll
The electromagnetic spectrum radiated by a black body at temperature T shows a peak at
wavelength 4.

What is the variation of }tp with T?

A. Ap 4 B. lp A
0 . 0 .
0 T 0 T
C Ap A D lp A
0 . 0 .
0 T 0 T
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Water is to be pumped through a vertical height difference of 12.5m. The pump is driven by a wind
turbine that has an efficiency of 50 % and an area swept by the blades of 100 m*. The average wind
speed is 5.0ms™" and the air density is 1.2kgm™.

What is the maximum mass of water that can be pumped every second?

A.  3kg
B. 30kg
C. 60kg
D. 120kg

When heating a metal rod at one end, thermal energy is transferred along the rod.

metal rod

direction of
energy transfer

heat
source

Which statement explains this transfer?

A.  Free electrons transfer kinetic energy to the ions in the metal
B. Intermolecular potential energy increases throughout the metal
C. Intermolecular potential energy is transferred to kinetic energy

D. lons in the metal radiate energy in all directions

Turn over
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30. Planet X and planet Y both emit radiation as black bodies. Planet Y has twice the surface
temperature and one third of the radius of planet X.

power radiated by planet X "

What i /
atis power radiated by planet Y
A 2
16
5. 3
4
c 2
3
p. 16
9
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