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Find the work done by 𝐹⃗ on the object as it rotates 

through an infinitesimal distance 𝑑𝑠 = 𝑟𝑑𝜃

𝑑𝑊 = 𝐹⃗ ȉ 𝑑𝑠 = 𝐹𝑠𝑖𝑛𝜑 𝑟𝑑𝜃

The radial component of the force does no work 

because it is perpendicular to the displacement.
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Work in Rotational Motion

𝑊 = 𝑟𝐹𝑠𝑖𝑛𝜑 න 𝑑𝜃

𝑊 = 𝜏𝜃

Power in Rotational Motion
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The rate at which work is being done in a time interval dt is

𝑃 =
𝑑𝑊

𝑑𝑡
= 𝜏

𝑑𝜃

𝑑𝑡
= 𝜏𝜔

• This is analogous to 𝑃 = 𝐹𝑣 in a linear system.
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Work-Kinetic Energy Theorem in Rotational Motion
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 The work-kinetic energy theorem for rotational motion states that:

 The rotational form can be combined with the linear form which indicates the 
net work done by external forces on an object is the change in its total kinetic 
energy, which is the sum of the translational and rotational kinetic energies.

“The net work done by external forces in rotating a symmetrical rigid 
object about a fixed axis equals the change in the object’s rotational 
kinetic energy”.
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A uniform rod of length 𝐿 and mass 𝑀 is free to rotate on a frictionless pin 
passing through one end. The rod is released from rest in the horizontal 
position.

What is its angular speed when the rod reaches its lowest position?○

Determine the tangential speed of the center of mass and the tangential 
speed of the lowest point on the rod when it is in the vertical position.

○
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Two blocks having different masses 𝑚ଵ and 𝑚ଶ are connected by a string passing over a 
pulley. The pulley has a radius 𝑅 and moment of inertia 𝐼 about its axis of rotation. The 
string does not slip on the pulley, and the system is released from rest.

Find the translational speeds of the blocks after block 2 descends through a distance ℎ
and 

○

Find the angular speed of the pulley at this time.○
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Let the wheel shown in the figure start from rest at time 𝑡 = 0 and also let the tension in the cord be 
6 𝑁 and the angular acceleration of the disk be −24 𝑟𝑎𝑑 𝑠ଶ⁄ . What is its rotational kinetic energy at 𝑡
= 2.5 𝑠?
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A disk of mass 𝑀 = 0.2 𝑘𝑔 and radius 𝑅 = 5 𝑐𝑚 is attached coaxially to the 
massless shaft of an electric motor. The motor runs steadily at 900 𝑟𝑝𝑚 and 
delivers 2 ℎ𝑝.

What is the angular speed of the disk in SI units?○

What is the rotational kinetic energy of the disk?○

How much torque does the motor deliver?○
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