E=l

Exam Papers Practice

Forces & Momentum

Question Paper

Course HL IB Physics

Section Space, Time & Motion
Topic Forces & Momentum
Difficulty Medium

To be used by all students preparing for HL IB Physics
Students of other boards may also find this useful


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Fa]

Exam Papers Practice

Question1
Awooden block of weight Wrests on arough board that produces a friction force F. The end of the boardis then raised up to
angle duntilthe block slides down the plane of the board at constant velocity v.

Block

~V

Board
0
Which row describes the forces acting on the block as it slides down the board?
Frictional force onblock Resultant force onblock
A. Wsin 0
B. Wcos 0 Wsin6-F
C. Wcos 6 0
D. Wsin 6 F-Wsin 6
[1mark]
Question 2
Which row gives the correct Newton'’s third law force pair fora book on a table?
ForceA ForceB
A. Weight of the book Force of book onthe table
B. Gravitational force of the Earth pulling on the book Gravitational force of the book pulling on the Earth
C. Weight of the book Reaction force from the table surface
D. Gravitational force of the Earth pulling on the book Gravitational force of the table pulling on the Earth
[1mark]

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Fa]

Exam Papers Practice

Question 3

An object of mass mis connected via a frictionless pulley to an object of mass M, where M > m. Mrests on a horizontalrough
surface with a frictional force f.

Whatis the acceleration of the system?
A. O

mg+f
" (M+m)

mg—1
" (M+m)

D.g

[Tmark]
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Question 4

Aphotohangs fromtwo strings. It has a weight Wand the two strings have equal tension T.

Whatis the free-body diagram for this situation?

A B
T T T T
) W
Cc D
T T T
T
w W

[1mark]

Question 5

Which of the following are possible values for the maximum coefficient of static friction, Hg and dynamic friction, ”d?

Hg Hy
N 0.012 078
B 035 012
c. 150 090
5. 026 ~0.77

[1mark]
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Question 6

Auniform ladderrestingin equilibrium on rough ground leans against a smooth wall.

Which diagram correctly shows the forces acting on the ladder?

A B
<— <—
A4
Ladder Ladder
Wall Wall
N/ N/
Ground _ - Ground -
T -~ -~
c A D
<—
Y
Ladder Ladder
Wall Wall
N/
Ground ~ Ground
-~ T
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Question7

Ablock of mass mrests on a trolley of mass M. The coefficient of dynamic friction between the block and the trolley is u.
m |——>F
M

Ahorizontal force F acts on the block causingit to slide over the trolley. What is the acceleration of the trolley?
F—umg
' M

pmg

B.—

(M+ m)
F— uM;:

m

pmg
DM

[1mark]

Question 8
Asledwith a childhas acombined weight of 400 N andrests on a horizontal surface. The coefficient of static friction
between the sled and the surfaceis 0.50 and the coefficient of dynamic frictionis 0.30.

Ahorizontal force Fis applied to the sledandits magnitudeincreases uniformly from zero. Once the sled starts moving, the
pullingforce nolongerincreases.

What is the minimum resultant force required on the moving sled?
A.80N
B.-80N
C.320N

D.ON
[1mark]
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Question 9
Two coplanarforces of 11N and7 N act on an object. Which force could not be the resultant for these two forces?

A.18N
B.TN
C.9N

D.4N
[1mark]

Question10
Two boxesincontactare pushedinalinealongafloorwith a force F. The boxes are moving at a constant speed. BoxXhas a
mass mandboxY has amass 3m.

Whatis theresultant forceactingonY?
AF

F
B3

C.3F

D.O
[1mark]

Question1
Aparticle of mass mmoves in a circle of radius rat uniform speed, taking time T for each revolution. What s the kinetic energy
of the particle?

A.2mrmf?
B. mr? 2 f2
C.2mr m?f?

D.4mr 2 2
[1mark]

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Fa]

Exam Papers Practice

Question 12
A0.05kgballis attached to an inextensible string and whirled overhead such thatitrotates in a horizontal circle.

T
Whatis the centripetal force on the ballif the stringis O.1mlong andthe ballhas a time period of 1—0 s?

A.TON
B.O.IN
C.8.0N
D.2.0N

[1mark]

Question13
Ahorizontal disc rotates uniformly at a constant angularvelocity about a central axis normal to the plane of the disc.

Point Xis on a distance 3L from the centre of the disc. Point Yis a distance L from the centre of the disc. Point Y has alinear
speedvanda centripetal acceleration a.

Whatis thelinear speed and centripetal acceleration of point X?

Linear Speed of X Acceleration of X
A. 3v a
B. v a
C. 3v 3a
D 2v 2a

[1mark]
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Question14

A spinning top makes twenty revolutions in five minutes in a clockwise direction.

Whatis the angularvelocity of the spinning top?

A27T
" 15

Question15

=
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Page 8

[1mark]

Abody movesin a circle withincreasing angularvelocity. At times t, the angles swept out by the body added cumulatively

from the samereference point andits angularvelocities ware as follows:

t/s 6/rad o/rads!
5 2 0.4

15 16 2.4

25 42 4.4

35 80 6.4

The angularacceleration of the body:

A.isconstantatQ.2rads™2

B. gradually decreases andis 6.25rads 2whent=15s

C.isconstantat0.4rads™2

D.increases ataconstantrateandis 0.2rads™2whent=15s
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Question 16

Ahammerthrowerrotates a ball on a stringin a circular path gradually increasingits angular velocity with each rotation.

When the hammerreleases the ball, the subsequent path taken by the ballis
A.averticalcircle
B. aparabolain a horizontal plane
C.aparabolainavertical plane
D. astraightline alongaradius of the circle

[1mark]

Question 17

An object atthe end of a steelrodrotates in a vertical circle at a constant angular velocity. Which of the following statements
correctly describes the tensionin therod?

A.itis greatest when the objectis halfway up the circle
B.itis greatest when the objectis at the bottom of the circle
C.itisunchangedthroughout the motion

D.itis greatest when the objectis at the top of the circle

[1mark]
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Question18

Fora particle movingin a circle with uniform speed, which of the following statements is incorrect?
A.The speed of the particleis constant
B.The acceleration of the particle is perpendicular toits direction of motion
C.The momentum of the particleis constant

D.Theparticleis accelerating

[1mark]

Question 19

Asatellite X of mass orbits the Earth with a period T andradius randlinear speedv. What will be the orbital period of satellite Y

r
with mass m occupying an orbit with radius 5 andspeed?2vas X?

A2T

B.T

O

O
INECERNIER

[1mark]
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Question 20

Aforceacts onamass of 5.0 kganditisinitially atrest.

F/N 30

20 —\

10

T |tl'S

-10 4

-20 -

What s the time taken for the mass to reach an acceleration of 2 m s=2?
A.250s
B.2.20s
C.2.25s
D.2.00s

[1mark]
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Question 21

Abody of mass 3M atrest explodes into two pieces of mass 2M and M.

kinetic energy of 2M momentum of 2M )
kinetic energy of M AN momentum of M

Whatis theratio

kinetic energy of 2M momentum of 2M
kinetic energy of M momentum of M
A. 1 1
2
B. 1 -1
C. 1 2
4
D. 1 2
2
[1mark]
Question 22
Which of the followingis an elastic collision?
A.Aballdroppedfrom a heightandbouncingup to a lower height
B. Tworailway trucks colliding and they link together
C.Two gas molecules collide and a bondis formed between them
D.Two gas molecules collide and then travel perpendicularto each other
[1mark]
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Question 23

Aball of mass mtravels horizontally and strikes a vertical wall with a speed of vims™'. [t then rebounds horizontally at speed v
ms~!. The ballis in contact with the wall for time At.

Vi
: V,
f

Whatis if the ballrebounds afteranimpulse of magnitude I?

1+v. ..
A initial
: Vfinal =
m
1+mv. ..
B initial
. Vfinal =
m
I-mv. ..
C. v _ initial
final m
D L= o tiar
: Vfinal =
m
[1mark]
Question 24

Astone of mass 0.5 kg is thrown with an initial speed of 10 ms™' atan angle #to the vertical. Pis the highest point of the
motion and airresistanceis negligible.

Whatis the momentum of the stone at P?
A.5sing
B.5
C.5cos 6
D.0O

[1mark]
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Question 25

Atruck T movinghorizontally collides with an identical truck S thatis atrest.
E 2V

T strikes S with speed 2v.

Whatis a possible outcome of the collision?

2V stationary

\ V E
P S LT ? LS LT

stationary 2V

2V 2V
° & LT g N N

[1mark]

Question 26
Aball of mass mstrikes a vertical wall with a speed v at an angle of to the wall. The ballrebounds at the same speed and
angleintimet. Whatis the magnitude of theimpulse on the wall?

A.zero
B.2mv
C.2mvsin@

D.2mvcos 0
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[Tmark]
Question 27
Aballof mass 4.0 kg, initially atrest, is acted on by a force F which varies with t.
F/N
8 —
|
|
|
6 — I
|
|
|
4 - |
|
|
|
2 — |
|
|
|
|
7 14 t/s
Whatis the velocity of the ball after14 s?
A.7ms
B.56ms
C.14ms™!
D.28ms™!
[1mark]
Question 28
Which of the following is true formomentum and impulse?
A.Momentumis conservedin aninelastic collision
B. Impulseis the momentum
C.Thedirectionin which an objectis travellingin doesn’t affectits impulse
D.Aheavier object always experiences a greaterimpulse than a lighterone
[1mark]
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Question 29

Two balls mand 2m collide elastically with speeds v and 2v respectively. After the collision, they both move in opposite

directions.
v <2V
?
E 2V 2 .

What speed does the 2m ball move with after the collision?

2V

A. EV
B. —v
1
C. Ev
Dl
.2V

[1mark]
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