
© International Baccalaureate Organization 2023

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 2023

Tous droits réservés. Aucune partie de ce produit ne peut être reproduite sous quelque 
forme ni par quelque moyen que ce soit, électronique ou mécanique, y compris des 
systèmes de stockage et de récupération d’informations, sans l’autorisation écrite 
préalable de l’IB. De plus, la licence associée à 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 à l’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 à suivre pour obtenir une autorisation écrite 
sous la forme d’une licence, rendez-vous à l’adresse https://ibo.org/become-an-ib-school/
ib-publishing/licensing/applying-for-a-license/.

© Organización del Bachillerato Internacional, 2023

Todos los derechos reservados. No se podrá reproducir ninguna parte de este producto 
de ninguna forma ni por ningún medio electrónico o mecánico, incluidos los sistemas de 
almacenamiento y recuperación de información, sin la previa autorización por escrito del 
IB. Además, la licencia vinculada a este producto prohíbe el uso de todo archivo o 
fragmento seleccionado de este producto. El uso por parte de terceros —lo que incluye, 
a título enunciativo, editoriales, profesores particulares, servicios de apoyo académico o 
ayuda para el estudio, colegios preparatorios, desarrolladores de aplicaciones y 
entidades que presten servicios de planificación curricular u ofrezcan recursos para 
docentes mediante plataformas digitales—, ya sea incluido en tasas o no, está prohibido 
y constituye un delito.

En este enlace encontrará más información sobre cómo solicitar una autorización por 
escrito en forma de licencia: https://ibo.org/become-an-ib-school/ib-publishing/licensing/
applying-for-a-license/.



8823 – 6516
© International Baccalaureate Organization 202314 pages

25 October 2023

Zone A  afternoon Zone B  afternoon Zone C  afternoon

 45 minutes

Physics
Standard level
Paper 1

Instructions to candidates

	y Do not open this examination paper until instructed to do so.
	y Answer all the questions.
	y For each question, choose the answer you consider to be the best and indicate your choice on 

the answer sheet provided.
	y A clean copy of the physics data booklet is required for this paper.
	y The maximum mark for this examination paper is [30 marks].
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1.	 The resistive force F that acts on an object moving through a fluid at speed v is given  
by F = kv where k is a constant. What is the unit of k ?

A.	 N s-1

B.	 N m s-1

C.	 kg m2 s-3

D.	 kg s-1

2.	 A pendulum is displaced by angle θ  and released from rest.

θ

L

What is the initial acceleration of the pendulum?

A.	 zero

B.	 g  sin  θ

C.	 g  cos  θ

D.	 g

3.	 Particle X moves in a circle with a constant speed v. The net force on X is FX. Particle Y moves 
with a constant velocity, the magnitude of the velocity is v. The net force on Y is FY . Which of 
the following is correct?

A.	 FX > FY

B.	 FX = FY ≠ 0

C.	 FX < FY

D.	 FX = FY = 0
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4.	 A projectile is launched with an initial kinetic energy E. The initial horizontal and vertical 
components of velocity are equal. Air resistance is negligible. What is the kinetic energy of 
the projectile at the highest point of the motion?

A.	 zero

B.	
4
E

C.	
2
E

D.	 E

5.	 An object falls from rest in vacuum. R is the rate of the change of kinetic energy with time t . 
How does R vary with t ?

A.

0
0

R

t

B.

0
0

R

t

C.

0
0

R

t

D.

0
0

R

t
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6.	 The velocity of an object changes from + 2 m s-1 to v. What is the value of v  for which 
the magnitude of the impulse acting on the object is greatest?

A.	 - 4 m s-1 

B.	 - 2 m s-1 

C.	 + 2 m s-1 

D.	 + 4 m s-1

7.	 X has a mass that is twice the mass of Y. The kinetic energy of X is four times that of Y.

What is the value of momentum of X
momentum of Y

?

A.	 2

B.	 2

C.	 2 2

D.	 4

8.	 A ball X moving with speed v  collides with an identical ball Y that is initially at rest. The collision is 
perfectly elastic.

v

Which of the following are correct for the speed of X and the speed of Y after the collision?

Speed of X Speed of Y

A.  v = 0  v

B.   2
v

  2
v

C.  v = 0   2
v

D. v   v
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9.	 Energy is supplied at a constant rate to a fixed mass of a substance. The graph shows 
the variation of the temperature of the substance with time.

0

temperature

time

Which statement about the substance is correct?

A.	 Specific latent heat of vaporization > specific latent heat of fusion

B.	 Specific latent heat of fusion > specific latent heat of vaporization

C.	 Specific heat capacity of solid > specific heat capacity of liquid

D.	 Specific heat capacity of vapour > specific heat capacity of liquid

10.	 Scientists observe that materials that are good conductors of electricity are also good 
conductors of thermal energy. What is the most reasonable conclusion that scientists can reach 
about the nature of the conduction mechanism in both cases and the nature of electricity and 
thermal energy?

Nature of conduction 
mechanism

Nature of electricity 
and thermal energy

A. same same

B. same different

C. different same

D. different different
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11.	 For a fixed mass of an ideal gas the pressure is proportional to…

A.	 density and volume.

B.	 density and absolute temperature.

C.	 absolute temperature and volume.

D.	 absolute temperature only.

12.	 What is the 
0

number of atoms in 20g of Neon-20
number of atoms in 40 of Kry pton-8g

?

A.	 1
4

B.	 1
2

C.	 2

D.	 4

13.	 A particle executes simple harmonic oscillations. What is the phase difference between the 
displacement and the acceleration?

A.	 zero

B.	 π
4

C.	 π
2

D.	  π
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14.	 A wave is travelling on a string. The graphs show the variation of the displacement of the string 
with distance and the variation of the displacement of a particle on the string with time.

1 2 3 4 5
0

−5

5

distance / cm

displacement
/ cm

0

−5

5

time / s

displacement
/ cm

0.5 1 1.5 2 2.5 3

What is the speed of the wave?

A.	 2.0 cm s-1

B.	 2.5 cm s-1

C.	 8.0 cm s-1

D.	 10 cm s-1
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15.	 A wave is travelling from medium 1 to medium 2.

medium 1

medium 2

Medium 1 has a refractive index n1 and medium 2 has a refractive index n2. The wavelength of 
the wave in medium 1 is λ1 and in medium 2 is λ2 . What is correct for the comparison of the 
refractive indices and wavelengths?

Refractive indices Wavelengths

A. n1 > n2 λ1 > λ2

B. n1 > n2 λ1 < λ2

C. n1 < n2 λ1 > λ2

D. n1 < n2 λ1 < λ2

16.	 A double-slit interference pattern is produced using monochromatic light. What colour of light 
produces an interference pattern with the largest fringe separation?

A.	 Blue

B.	 Green

C.	 Yellow

D.	 Red

17.	 The first harmonic of a standing sound wave is established in a tube with one end open and 
one end closed. When the length of the tube is increased by 0.10 m the next harmonic  
is formed. What is the wavelength of the sound?

A.	 0.10 m

B.	 0.13 m

C.	 0.20 m

D.	 0.40 m
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18.	 Two point charges of + 4q and -q are placed a fixed distance apart. Where is the electric field 
strength equal to zero?

A. B. C. D.

+ 4q − q

19.	 A network of three resistors is connected to a cell of emf 12  V and internal resistance R of 2.0 Ω 
as shown.

R = 2.0 Ω

2.0 Ω

4.0 Ω

4.0 Ω

12 V

What is the current in one of the 4.0 Ω resistors?

A.	 0.5  A

B.	 1.0  A

C.	 1.2  A

D.	 2.0 A

20.	 What is the resistance of an ideal voltmeter and the resistance of an ideal ammeter?

Resistance of an 
ideal voltmeter

Resistance of an 
ideal ammeter

A. zero infinite

B. zero zero

C. infinite infinite

D. infinite zero
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21.	 The path of three particles with identical magnitude of charge but different mass is shown 
as they enter a region of uniform magnetic field. The particles have the same initial velocity. 
The magnetic field is directed into the plane of the paper.

particle X

What is the mass of particle X compared to the other particles and what is the sign of the 
charge on particle X?

Mass in comparison Sign of charge

A. larger positive

B. larger negative

C. smaller positive

D. smaller negative
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22.	 A disk of radius R rotates about its axis with angular speed ω. Point X is at a distance of 
2
R  from 

the centre and point Y is on the circumference.

X
Y

What are the ratios of the linear speeds and the centripetal acceleration of X to Y.

The linear speed of X is vX and its acceleration is aX ; the linear speed of Y is vY and  
its acceleration is aY .

Linear speeds X

Y

v
v

Acceleration X

Y

a
a

A.
1
2

1
4

B.
1
2

1
2

C. 1
1
4

D. 1
1
2
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23.	 The mass of a planet X is 300 times larger than the mass of the Earth and its radius is 10 times 
larger than the radius of the Earth. What is the gravitational field strength on the surface of planet X 
in terms of the gravitational field strength g on the surface of Earth?

A.	
30
g

B.	
3
g

C.	 3 g

D.	 30 g

24.	 A sample of the artificial element Seaborgium-265 (Sg-265) is created with 4.0 × 1022 atoms.  
Sg-265 has a half-life of 15 s. How many atoms of Sg-265 remain after one minute?

A.	 2.5 × 1021

B.	 5.0 × 1021

C.	 1.0 × 1022

D.	 2.0 × 1022

25.	 What is the number of protons and what is the number of neutrons in a nucleus of 214
82Pb?

Number of protons Number of neutrons

A. 214 82

B. 82 214

C. 82 132

D. 132 214
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26.	 The diagram shows some of the energy levels of an atom. Which transition results in the emission 
of a photon with the shortest wavelength?

A.

B.

C.

D.

27.	 A π+ meson can decay as shown in the equation.

π+ → X + µ+

Which of the following is correct for particle X and the exchange particle for this interaction?

Particle X Exchange particle

A. vm W +

B. vm W -

C. v̅m W +

D. v̅m W -

28.	 A wind turbine produces an output power P when the wind speed is v. At this speed the efficiency 

of the turbine is e. At a wind speed of 2v the efficiency is 3
4

e . What is the output power at 
wind speed 2v ?

A.	 3
4

P

B.	 3
2

P

C.	  3 P

D.	  6 P
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29.	 Which of the following is not considered to be a greenhouse gas?

A.	 N2O

B.	 H2O

C.	 O2

D.	 CH4

30.	 A black body at temperature T (kelvin) has a peak wavelength l . What is the peak wavelength 
when the temperature increases by 33 %?

A.	 λ
3

B.	 3
4
λ

C.	 4
3
λ

D.	 3 l

�




