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1. What is a radian?
A. The SI unit of force
B. The SI unit of angular displacement
C. The SI unit of frequency
D. The SI unit of velocity

2. Which of the following is equal to 180°?

A. 2𝜋 rad                         B. 
𝜋

2
 rad                                  C. 𝜋 rad D. 

𝜋

4
 rad

3. A wheel rotates 270° clockwise. Which of the following correctly represents its angular displacement?
A. +270∘ B. −270∘

C. +
3𝜋

2
 rad           D. − 90∘

4. A student converts an angle of 
3𝜋

2
 rad into degrees. What is the correct answer?

A. 90°
B. 180°
C. 270°
D. 360°
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1. A point on a rotating wheel is 0.8 m from the axis of rotation. Another point is 1.6 m from the axis. Both 
rotate through the same angular displacement. Which point travels the greater arc length?
A. The point at 0.8 m
B. The point at 1.6 m
C. Both travel the same arc length
D. Cannot be determined
2. Two points are located at the same radius from the center of a rotating disk. Point A rotates through 1 
rad, while Point B rotates through 3 rad. Which statement is correct?
A. Point A travels a greater arc length.
B. Point B travels a greater arc length.
C. Both travel the same arc length.
D. Arc length does not depend on angular displacement.
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2. A fan rotates at a rate of 3 revolutions per second for 4 s. What is its angular displacement in 
radians?
A) 12π rad
B) 24π rad 
C) 6π rad
D) 48π rad

3. A rotating disk moves through an angular displacement of 90 rad with an average angular velocity of 
18 rad/s. How long does the rotation take?
A) 3 s
B) 4 s
C) 5 s 
D) 6 s

1. A bicycle wheel rotates through an angular displacement of 24 rad in 6 s. What is its average angular 
velocity?
A) 2 rad/s
B) 4 rad/s 
C) 6 rad/s
D) 12 rad/s
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A point on the rim of a rotating wheel is 0.40 m from the axis of 
rotation. The wheel rotates through an angular displacement of 20 rad 
in 5 s. What is the linear velocity of the point?

A) 0.8 m/s
B) 1.6 m/s
C) 4.0 m/s
D) 8.0 m/s
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A grinding wheel has a radius of 0.50 m. The angular velocity of the wheel increases from 10 rad/s to 30 
rad/s in 5 s. What is the tangential acceleration (a) of a point on the rim?
A) 1 m/s²
B) 2 m/s² 
C) 4 m/s²
D) 8 m/s²
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Which diagram in the figure will 

represent the greater torque?
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A mechanic applies a 50 N force to a wrench 0.40 m from the axis of 
rotation. The angle between the force and the wrench is 90°. What is 
the magnitude of the torque produced?

A) 10 N·m
B) 20 N·m 
C) 50 N·m
D) 200 N·m
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1. Moment of inertia is best defined as:
A) The force that causes an object to rotate.
B) The resistance of an object to changes in its rotational motion. 
C) The rate at which an object rotates.
D) The energy stored in a rotating object.
2. Which object has the greater moment of inertia about its center if both have the same 
mass?
A) A solid disk
B) A bicycle wheel (mass concentrated near the rim) 
C) Both have the same moment of inertia
D) It depends only on their angular velocity
3. A figure skater is spinning with her arms extended. She then pulls her arms inward. 
What happens to her moment of inertia?
A) It increases
B) It remains constant
C) It decreases 
D) It becomes zero
4. Two objects have the same mass. Object A has most of its mass near the axis of 
rotation, while Object B has most of its mass far from the axis. Which statement is 
correct?
A) Object A has the larger moment of inertia.
B) Both objects have the same moment of inertia.
C) Object B has the larger moment of inertia and is harder to rotate.
D) Object B has the smaller moment of inertia because it is farther from the axis.
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3- Two identical point masses are placed at distances 𝒓and 𝟐𝒓from 
the axis of rotation. Compared to the first mass, the moment of 
inertia of the second mass is:
A) 2 times larger
B) 4 times larger
C) 8 times larger
D) 16 times larger

1-A solid uniform 
cylinder and a uniform 
sphere have the same 
mass 𝒎and radius 𝒓. 
Which object has the 
greater moment of 
inertia about its center?
A) Uniform sphere
B) Solid uniform cylinder
C) Both have the same 
moment of inertia
D) Cannot be 
determined
2- A long uniform rod of 
length 𝑳is rotated about 
an axis through its 
center. If the axis is 
moved to one end of 
the rod, the moment of 
inertia becomes:

A) 
1

6
𝑚𝐿2

B) 
1

4
𝑚𝐿2

C) 
1

3
𝑚𝐿2

D) 
1

12
𝑚𝐿2
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Yes. The center of mass can be located in an empty region of an 
object if the mass is distributed symmetrically around that region.
Examples: A ring, hula hoop, or roll of tape has its center of mass at 
the geometric center, even though there is no material there.

44- At the center of the roll (the center of the hole).

45- Make three small holes near the edge of the textbook at 
different locations. 
Suspend the textbook freely from the first hole. 
Hang a plumb line (string with a weight) from the same hole and 
allow it to come to rest. Draw a straight line along the direction 
of the plumb line on the textbook. 
Repeat the process by suspending the textbook from the second 
hole and draw a second line. 
Repeat again for the third hole and draw a third line. 
The point where all three lines intersect is the center of mass of 
the textbook.
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An object is most stable when it has a low center of mass and a wide 
base of support.

a. Rotational but not translational equilibrium
 Example: A ball falling straight downward without spinning.

•No net torque → rotational equilibrium. 
•Net force (gravity) acts downward → not translational equilibrium. 

b. Translational but not rotational equilibrium
 Example: A door being pushed at its edge and rotating about its 

hinges at constant position.
•Net force can be zero because the hinges provide balancing forces → 
translational equilibrium. 
•Net torque is not zero → the door rotates, so it is not in rotational 
equilibrium.
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1- When a baseball bat hits a baseball, which statement is correct during the collision?
A) The bat exerts a force on the ball, but the ball exerts no force on the bat.
B) The ball exerts a force on the bat, but the bat exerts no force on the ball.
C) The bat and ball exert equal and opposite forces on each other. 
D) The bat exerts a larger force on the ball than the ball exerts on the bat.

2- The graph of force versus time during the collision between a baseball bat and a 
baseball is best described as:
A) The force is maximum before contact and decreases to zero during collision.
B) The force remains constant throughout the collision.
C) The force increases from zero to a maximum value and then decreases back to zero 
as the ball leaves the bat. 
D) The force starts at a maximum value and continuously decreases to zero.

3- What happens to the baseball's velocity during the collision with the bat?
A) Its speed changes, but its direction remains the same.
B) Its direction changes, and it usually moves away in the opposite direction after the 
collision.
C) Its velocity becomes zero and remains zero.
D) Its momentum does not change.
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1- Which statement best defines impulse?
A) The product of mass and velocity
B) The product of average force and the 
time interval over which it acts 
C) The rate of change of momentum
D) The product of force and acceleration
2- According to the derivation of impulse 
from Newton's Second Law, impulse is 
equal to:
A) Velocity
B) Acceleration
C) Change in momentum 
D) Kinetic energy
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1- A 0.5 kg ball changes its velocity from 2 m/s to 8 m/s in the same 
direction. What is the impulse acting on the ball?
A) 2 N·s
B) 3 N·s
C) 4 N·s
D) 5 N·s

2- A 2 kg cart initially moves at 3 m/s and comes to rest after a 
collision. What is the magnitude of the impulse acting on the cart?
A) 2 N·s
B) 3 N·s
C) 6 N·s
D) 9 N·s
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1- Which equation correctly represents angular momentum?
A) 𝐿 = 𝑚𝑟2 B) 𝐿 = 𝐼𝜔
C) 𝜏 = 𝐼𝛼
D) 𝑝 = 𝑚𝑣
2- What is the SI unit of angular momentum?
A) kg·m/s
B) N·m
C) kg·m²/s
D) rad/s
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1- A spinning wheel has a moment of inertia of 2 kg·m² and an angular 
velocity of 6 rad/s. What is its angular momentum?
A) 3 kg·m²/s
B) 8 kg·m²/s
C) 12 kg·m²/s
D) 18 kg·m²/s

2- A figure skater reduces her moment of inertia from 4 kg·m² to 2 
kg·m² while spinning. If her initial angular velocity is 3 rad/s, what is 
her final angular velocity?
A) 1.5 rad/s
B) 3 rad/s
C) 6 rad/s
D) 12 rad/s
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1-During a one-dimensional collision between two objects, the force exerted by object 1 on object 2 is 20 N to the 
right. What is the force exerted by object 2 on object 1?
A) 20 N to the right
B) 10 N to the left
C) 20 N to the left
D) 40 N to the left

2- In a collision, two objects remain in contact for 0.05 s. Which statement is correct?
A) The heavier object experiences a longer contact time.
B) The lighter object experiences a longer contact time.
C) Both objects experience the same contact time interval.
D) The contact time depends only on the object's velocity.

3- During a collision, object A exerts a force on object B. Object B exerts an equal and opposite force on object A. 
Since the forces are equal and the contact time is the same, the impulses on the two objects are:
A) Equal in magnitude and opposite in direction.
B) Equal in magnitude and same in direction.
C) Different because the masses are different.
D) Different because one object moves faster.

Yes. If the system is defined as the tennis racket and the tennis ball 
together, the system is considered a closed and isolated system during 
the short collision. Therefore, the total momentum of the system is 
conserved because the forces between the racket and the ball are 
internal, equal, and opposite.

The two players had equal and opposite initial momenta. Since the 
system is closed and isolated, momentum is conserved. Their total 
initial momentum was zero, which is why they came to rest after the 
collision.
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1- Which statement correctly describes a closed system?
A) A system where the net external force is zero.
B) A system that does not gain or lose mass. 
C) A system with no internal forces.
D) A system with constant momentum only.
2- Which condition must be satisfied for a system to be considered isolated?
A) The system must not gain or lose mass only.
B) The net internal force must be zero.
C) The system must be closed and the net external force must be zero. 
D) The total momentum must be increasing.
3- A system does not gain or lose mass, but a net external force acts on it. This 
system is:
A) Both closed and isolated.
B) Neither closed nor isolated.
C) Isolated but not closed.
D) Closed but not isolated. 
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A diver rotates at 3 rad/s with a moment of inertia of 4 kg·m². When 
the diver tucks into a ball, the moment of inertia decreases to 2 kg·m². 
What is the diver's new angular velocity?

A) 1.5 rad/s
B) 3 rad/s
C) 6 rad/s
D) 12 rad/s
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