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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 graph shows the variation with time of the velocity of an object. Error bars for velocity 

are included.
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What is the percentage uncertainty for the velocity at time t = 4 s?

A. ± 20 %

B. ± 10 %

C. ± 8 %

D. ± 5 %

2. A toy car of mass 2 kg is at rest on a horizontal surface. A force of 30 N is applied to the toy car 

at time t = 0. Frictional forces of 10 N act on the toy car throughout its motion.

30 N

What is the speed of the toy car at t = 2 s?

A. 10 m s
-1

B. 20 m s
-1

C. 30 m s
-1

D. 40 m s
-1
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3. A stone is thrown vertically up from the top of a cliff with a velocity v at time t = 0. Air resistance 

is negligible.

v

What is the variation with time of the velocity of the stone until it hits the ground?

A. B.

C. D.
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4. Ball 1 is released at rest from the top of a building. At the same instant in time, Ball 2 is projected 

horizontally from the same height. The effect of air resistance is negligible.

Ball 1 Ball 2 horizontal

projection

Which statement is true?

A. The velocity on impact with the ground is the same for both balls.

B. The time taken to hit the ground is greater for Ball 2.

C. The speed on impact with the ground is the same for both balls.

D. The velocity on impact with the ground is greater for Ball 2.

5. A variable force with a maximum Fmax is applied to an object over a time interval T . The object has 

a mass m and is initially at rest.

F
max

0 T

Force / N

Time / s

What is the speed of the object at time T ?

A. 
F T

m

max

2

B. 
F T

m

max

C. F Tm
max

D. 2F Tm
max
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6. The angle θ  between a ramp and a horizontal surface slowly increases from zero. An object 

on the ramp does not slide as θ  increases.

object

ramp

θ

The frictional force on the object is

A. constant.

B. negligible.

C. proportional to cos θ .

D. proportional to sin θ .

7. An object of mass M is accelerated vertically upwards by a motor at a constant acceleration.  

The object is initially at rest and reaches a vertical speed of 4.0 m s
-1 in 2.0 s.

M

motor

direction of motion

What is the average power output of the motor?

A. 8M

B. 24M

C. 32M

D. 48M
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8. An object is released from rest at X and slides to Y. The vertical distance between X and Y is 10 m. 

During the motion, 20 % of the object’s initial gravitational potential energy is lost as friction.

10 m

X

Y

What is the speed of the object at Y?

A. 
16

g

B. 2 g

C. 4 g

D.  8g

9. The temperature of a gas increases from 100 K to 330 K. What is the change in temperature of the 

gas in degrees Celsius?

A. 503

B. 230

C. -43

D. -230

10. What is the internal energy of an ideal gas?

A. The sum of the intermolecular potential energies of the molecules

B. The energy required to raise the temperature by 1 K

C. The sum of the kinetic energies of the molecules

D. The energy required per kg to raise the temperature by 1 K



– 7 – 2223 – 6516

Turn over

11. A vessel contains a mass X of helium gas and a mass 2X of oxygen gas.

Molar mass of helium = 4 g

Molar mass of oxygen = 32 g

What is the 
number of helium atoms

number of oxygen molecules
?

A. 
1

8

B. 
1

4

C.  4

D.  8

12. A balloon of volume V contains 10 mg of an ideal gas at a pressure P. An additional mass of the 

gas is added without changing the temperature of the balloon. This change causes the volume to 

increase to 2V and the pressure to increase to 3P.

What is the mass of gas added to the balloon?

A. 5 mg

B. 15 mg

C. 50 mg

D. 60 mg

13. A mass is oscillating with simple harmonic motion. At time t, the acceleration is at a positive 

maximum.

What are the displacement and velocity of the mass at time t ?

Displacement Velocity

A. positive maximum zero

B. negative maximum zero

C. positive maximum negative maximum

D. negative maximum negative maximum



– 8 – 2223 – 6516

14. A standing wave is formed between two loudspeakers that emit sound waves of frequency  f .

1.5 m

A student walking between the two loudspeakers finds that the distance between two consecutive 

sound maxima is 1.5 m. The speed of sound is 300 m s
-1.

What is  f ?

A. 400 Hz

B. 200 Hz

C. 100 Hz

D. 50 Hz

15. A pipe containing air is closed at one end and open at the other. The third harmonic standing wave 

for this pipe has a frequency of 150 Hz.

What other frequency is possible for a standing wave in this pipe?

A. 25 Hz

B. 50 Hz

C. 75 Hz

D. 300 Hz
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16. A longitudinal wave is travelling through a medium. The variation with distance d of the 

displacement x of the particles in the medium at time t is shown.

Which point is at the centre of a compression?

A.

B.

C.

D.
x

d

Displacement of

particles to the right

Displacement of

particles to the left
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17. A variable resistor is connected to a cell with emf e and internal resistance r as shown. When the 

current in the circuit is I, the potential difference measured across the terminals of the cell is V.

V

I

re

The resistance of the variable resistor is doubled.

What is true about the current and the potential difference?

Current Potential difference

A. greater than 
I

2
greater than V

B. less than 
I

2
greater than V

C. greater than 
I

2
equal to V

D. less than 
I

2
equal to V
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18. Two identical wires X and Y are connected with a switch to a cell of negligible internal resistance as 

shown. The electrons in wire Y have a drift speed v when the switch is open.

Wire X

Wire Y

The switch is closed.

What is the drift speed of electrons in wire X?

A. 
v

2

B. v

C. 2v

D. 4v

19. Three point charges, +Q, +Q and -Q, are fixed at the three corners of a square.

What is the direction of the electric field at the fourth corner?

A.

B.C.

D.

-Q

+Q+Q
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20. Two resistors of equal resistance R are connected with two cells of emf  e and 2e. Both cells have 

negligible internal resistance.

X

2ee

What is the current in the resistor labelled X?

A. 
e

2R

B. 
3

2

e
R

C. 
e
R

D. 
3e
R

21. A negatively charged sphere is falling through a magnetic field.

direction of motion

north pole

of magnet

south pole

of magnet

What is the direction of the magnetic force acting on the sphere?

A. To the left of the page

B. To the right of the page

C. Out of the page

D. Into the page
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22. An electron is accelerated from rest through a potential difference V.

What is the maximum speed of the electron?

A. 
2eV

m
e

B. 
eV

m
e

C. 
2eV

m
e

D. 
2V

m
e

23. A mass on the end of a string is rotating on a frictionless table in circular motion of radius R1 and 

undergoes an angular displacement of θ in time t.

R
1

The string tension is kept constant, but the angular displacement of the mass is increased to 2θ in 

time t. The radius of the motion changes to R2.

What is R2?

A. 
R
1

4

B. 2R1

C. 4R1

D. R1 × R1
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24. A nucleus of platinum (Pt) undergoes alpha decay to form an osmium (Os) nucleus as represented 

by the following reaction.

78

175Pt Os alpha particle� �

What are the number of protons and the number of neutrons in the osmium nucleus?

Number of protons Number of neutrons

A. 74 93

B. 76 93

C. 74 95

D. 76 95

25. A car engine has a useful power output of 20 kW and an efficiency of 50 %. The engine consumes 

1 × 10
-5 m3 of fuel every second. What is the energy density of the fuel?

A. 2 MJ m
-3

B. 4 MJ m
-3

C. 2 GJ m
-3

D. 4 GJ m
-3

26. The gravitational field strength at the surface of the Earth is often taken to be 9.8 N kg
-1

.

The use of this value to calculate the weight of an object above the surface of the Earth is

A. a paradigm shift in our understanding of gravity.

B. an attempt to model gravitational fields.

C. an outcome from a peer review.

D. an approximation used for estimation purposes.
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27. A student measures the count rate of a radioactive sample with time in a laboratory. 

The background count in the laboratory is 30 counts per second.

Count rate / counts per second Time / s

150  0

 90 20

What is the time at which the student measures a count rate of 45 counts per second?

A. 30 s

B. 40 s

C. 60 s

D. 80 s

28. The following reaction is proposed for the collision of a proton p and a neutron n.

p + n → p + p0

The neutral pion p0 consists of an up quark and an anti-up quark.

Which conservation law does this equation violate?

A. Baryon number

B. Charge

C. Lepton number

D. Strangeness
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29. Wind generator X has a maximum power output PX for a particular wind speed. For the same

wind speed, wind generator Y has a maximum power output PY.

The blade radius of Y is three times the blade radius of X. Y is twice as efficient as X.

What is 
P

P

Y

X

?

A.
3

2

B.
9

2

C. 6

D. 18

30. A planet has an albedo of 0.30. A simplified energy balance for the planet is shown.

atmosphere

planet surface

reflected intensity

incoming intensity 100 W m-2

60 W m-2

What is the intensity radiated by the surface of the planet?

A. 70 W m
-2

B. 90 W m
-2

C. 100 W m
-2

D. 130 W m
-2
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