
HL Physics Notebook

Paper 1A practice A.2 Forces · Set 1

IB DP Physics SL and HL

Name Date Score: ______ / 15

30 minutes · 15 marks · calculator and data booklet allowed

Answer all the questions.

For each question, choose the answer you think is best and circle the letter.

Each question is worth 1 mark.

Take g = 9.8 m s⁻².

1. A book rests on a horizontal table. The weight of the book is the gravitational force of the

Earth on the book. Which force forms a Newton’s third law pair with the weight of the book?

A.  The gravitational force of the book on the Earth

B.  The normal force of the table on the book

C.  The normal force of the book on the table

D.  The normal force of the floor on the table

2. A block rests on a rough horizontal floor. A small horizontal force F is applied to the block

but it does not move.

I. The frictional force on the block is equal to F.

II. The frictional force on the block is equal to μsFN.

III. The normal force on the block is equal to its weight.

Which statements are correct?

A.  I only

B.  I and II only

C.  I and III only

D.  II and III only

3. A box of mass m is pulled along a smooth horizontal floor by a rope. The tension in the

rope is T and the rope makes an angle θ above the horizontal. The box stays on the floor.

What is the acceleration of the box?

A.  T cos θ / m

B.  T / m

C.  T sin θ / m

D.  (T cos θ − mg) / m
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4. Two solid spheres X and Y are held completely under water in the same tank. The radius

of Y is twice the radius of X. The density of Y is half the density of X. What is (buoyancy

force on Y) / (buoyancy force on X)?

A.  1/2

B.  2

C.  4

D.  8

5. A helium balloon of weight W rises vertically through still air at constant velocity. The

buoyancy force on the balloon is Fb. What is the magnitude of the drag force on the balloon?

A.  W

B.  Fb

C.  Fb + W

D.  Fb − W

6. A small steel ball is released from rest in a tall tube of oil. Which graph shows how the

acceleration a of the ball varies with time t?

A. a

t
0

g
B. a

t
0

g
C. a

t
0

g
D. a

t
0

g

A.  A

B.  B

C.  C

D.  D

7. A small sphere falls through a liquid with terminal speed v. A second sphere of the same

material has half the radius. It falls through the same liquid. Stokes’ law applies to both. What

is the terminal speed of the second sphere?

A.  v/8

B.  v/4

C.  v/2

D.  2v
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8. A student of mass 50 kg stands on a scale in a lift. The lift has a downward acceleration

of 2.0 m s⁻². What is the reading on the scale? (g = 9.8 m s⁻²)

A.  390 N

B.  490 N

C.  590 N

D.  100 N

9. Block P (3.0 kg) is pulled by a horizontal force of 20 N. A light string joins P to block Q (1.0

kg). The frictional force on each block is 2.0 N. What is the tension in the string?

Q

1.0 kg

P

3.0 kg

20 N

A.  4.0 N

B.  5.0 N

C.  6.0 N

D.  14 N

10. Two masses m and 3m hang from a light string that passes over a smooth, fixed pulley.

The masses are released from rest. What is the magnitude of the acceleration of the

masses?

A.  g/4

B.  g/2

C.  2g/3

D.  g

11. A block of mass 2.0 kg on a smooth horizontal table is joined by a light string over a

smooth pulley to a hanging mass of 0.50 kg. What is the acceleration of the block? (g = 9.8

m s⁻²)

A.  2.0 m s⁻²

B.  2.5 m s⁻²

C.  4.9 m s⁻²

D.  9.8 m s⁻²

Page 3 of 5

Ahmed G
omaa

HL Physics Notebook

©
 2

02
6 

A
hm

ed
 G

om
aa

 · 
H

L 
P

hy
si

cs
 N

ot
eb

oo
k 

· a
hm

ed
go

m
aa

-p
hy

si
cs

.g
ith

ub
.io

/h
l-p

hy
si

cs
-n

ot
eb

oo
k 

· A
ll 

rig
ht

s 
re

se
rv

ed
. F

re
e 

fo
r 

pe
rs

on
al

 s
tu

dy
.



12. A block slides down a rough slope at constant speed. The slope makes an angle θ with

the horizontal. The mass of the block is m.

I. The resultant force on the block is zero.

II. The frictional force on the block is mg sin θ.

III. The coefficient of dynamic friction is cos θ.

Which statements are correct?

A.  I only

B.  I and II only

C.  II and III only

D.  I, II and III

13. A box rests on the floor of a lift. The lift is moving upwards and slowing down. Which row

is correct?

Direction of the acceleration of the

box

Normal force on the box compared with its

weight

A. upwards greater

B. upwards less

C. downwards greater

D. downwards less

A.  A

B.  B

C.  C

D.  D

14. A block of mass 1.0 kg rests on top of a block of mass 3.0 kg. The lower block is on a

smooth horizontal floor. The coefficient of static friction between the blocks is 0.40. A

horizontal force F is applied to the lower block. What is the largest F for which the blocks

move together? (g = 9.8 m s⁻²)

A.  3.9 N

B.  12 N

C.  16 N

D.  39 N
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15. A lamp of weight 40 N hangs at rest from two strings. Each string makes an angle of 30°

with the vertical. What is the tension in each string?

30° 30°

40 N

A.  17 N

B.  20 N

C.  23 N

D.  40 N

End of paper

© 2026 Ahmed Gomaa · Original material, not IB past-paper questions. Not affiliated with or endorsed by the International

Baccalaureate Organization.
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