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Which of the following can be considered as sources of torque? (Select all that apply)

A force applied at a distance from the axis ✓
Gravity acting on a pendulum ✓
Friction at the pivot point ✓
A force applied directly at the axis

Torque can be generated by various sources, including forces applied at a distance from a pivot point,
such as a wrench turning a bolt or the gravitational force acting on a lever arm.

Which of the following are examples of rotational motion? (Select all that apply)

A spinning top ✓
A car moving in a straight line
The Earth rotating on its axis ✓
A pendulum swinging

Rotational motion refers to the movement of an object around a central axis. Examples include the
spinning of a wheel, the rotation of a planet, and the motion of a spinning top.

In rotational equilibrium, what is the net torque on the system?

Positive
Negative
Zero ✓
Infinite

In rotational equilibrium, the net torque acting on the system is zero, meaning that all the torques are
balanced and there is no angular acceleration.

What is the unit of angular displacement?
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Meters
Radians ✓
Newtons
Joules

The unit of angular displacement is typically measured in radians, although degrees can also be used.
Radians are the standard unit in physics for measuring angles and angular displacement.

What is the formula for torque?

τ = m × a
τ = r × F ✓
τ = I × ω
τ = v × r

Torque is a measure of the rotational force applied to an object, and it is calculated as the product of the
force and the distance from the pivot point to the line of action of the force.

Which of the following quantities is defined as the rate of change of angular displacement?

Angular velocity ✓
Angular acceleration
Torque
Moment of inertia

The quantity defined as the rate of change of angular displacement is angular velocity. It measures how
quickly an object rotates around an axis.

Describe how the moment of inertia affects the rotational motion of an object.

The moment of inertia affects the rotational motion of an object by determining how much torque
is needed to change its angular velocity; objects with a larger moment of inertia require more
torque to accelerate or decelerate their rotation.
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Explain the relationship between linear velocity and angular velocity in a rotating system.

The relationship between linear velocity (v) and angular velocity (ω) in a rotating system is given
by the formula v = rω, where r is the radius of the circular path. This means that linear velocity is
directly proportional to both the radius of the rotation and the angular velocity.

What is the significance of the conservation of angular momentum in a closed system? Provide an
example.

The significance of the conservation of angular momentum in a closed system is that it allows us
to predict the behavior of rotating objects; for example, when a figure skater pulls in their arms,
they spin faster due to the conservation of angular momentum.

What happens to angular momentum when no external torque acts on a system?

It increases
It decreases
It remains constant ✓
It becomes zero

When no external torque acts on a system, the total angular momentum of that system remains constant.
This principle is a consequence of the conservation of angular momentum.

What is the kinetic energy of a rotating object given by?
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KE = \frac{1}{2}mv^2
KE = \frac{1}{2}Iω^2 ✓
KE = mgh
KE = \frac{1}{2}kx^2

The kinetic energy of a rotating object is given by the formula KE = 1/2 I ω², where I is the moment of
inertia and ω is the angular velocity.

Which of the following describes centripetal acceleration?

a_c = \frac{v^2}{r} ✓
a_c = rω^2
a_c = ωr
a_c = \frac{F}{m}

Centripetal acceleration is the acceleration that occurs when an object moves in a circular path, directed
towards the center of the circle. It is responsible for changing the direction of the object's velocity,
keeping it in circular motion.

Discuss the role of torque in changing the state of rotational motion.

Torque plays a crucial role in changing the state of rotational motion by determining the angular
acceleration of an object, which is proportional to the net torque applied and inversely
proportional to the moment of inertia.

How can the principles of rotational motion be applied in real-world engineering applications?
Provide at least one example.
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One example of applying rotational motion principles in engineering is in the design of wind
turbines, where the rotation of blades converts wind energy into mechanical energy, requiring
careful consideration of torque and angular momentum for optimal energy capture.

What are the conditions for rotational equilibrium? (Select all that apply)

Net force is zero ✓
Net torque is zero ✓
Angular velocity is constant
Moment of inertia is constant

For an object to be in rotational equilibrium, the net torque acting on it must be zero, and the sum of all
forces must also be zero. This ensures that there is no angular acceleration and the object remains in a
state of rest or uniform rotation.

Which statements about angular momentum are true? (Select all that apply)

It is a vector quantity ✓
It can be conserved in isolated systems ✓
It is independent of the axis of rotation
It is given by L = Iω ✓

Angular momentum is a conserved quantity in a closed system, and it depends on the distribution of
mass and the velocity of the object. It is also affected by external torques, which can change the angular
momentum of a system.

Which of the following best describes the moment of inertia?

The resistance to linear motion
The resistance to rotational motion ✓
The measure of rotational velocity
The measure of angular displacement
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The moment of inertia is a measure of an object's resistance to rotational motion about an axis,
depending on the mass distribution relative to that axis.

Which factors affect the moment of inertia of an object? (Select all that apply)

Mass of the object ✓
Distribution of mass relative to the axis ✓
Shape of the object ✓
Color of the object

The moment of inertia of an object is affected by its mass distribution relative to the axis of rotation, the
total mass of the object, and the shape of the object. These factors determine how difficult it is to change
the rotational motion of the object.

How does the distribution of mass affect the moment of inertia of an object?

The moment of inertia increases as the mass is distributed further from the axis of rotation.

Which of the following are units of angular velocity? (Select all that apply)

Radians per second ✓
Degrees per second ✓
Meters per second
Revolutions per minute ✓

Angular velocity is typically measured in radians per second (rad/s) or degrees per second (°/s). Other
units like revolutions per minute (RPM) can also be used to express angular velocity.
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