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Relevant Equations:  

W = τΔϴ, Wnet=ΔK, L= Iω = (r x p) =m(r x v), P = τω, KErot = ½ Iω2 

I = Icm + md2, Irod = 1/12 mL2, Idisk = ½ mR2 

  

  

1. What is the angular speed after 2 revolutions if the disk starts from rest?  

  

2. If the disk is moving at 20 rad/s and comes to a stop due to friction after it has completed 

300 revolutions what is the average frictional torque?  

  

 



 

3. A boat engine operating at 9.0×104 W is running at 300 rev/min. What is the torque on 

the propeller shaft?  

 

4. A constant torque of 500 kN⋅m is applied to a wind turbine to keep it rotating at 6 rad/s. 

What is the power required to keep the turbine rotating? 

 

5. In an isolated system, the moment of inertia of a rotating object is halved. What 

happens to the angular velocity of the object? 

   a. It is quartered.  

 b. It is halved.  

 c. It remains the same.  

 d. It is doubled.  

 e. It is quadrupled.  

  

6. A satellite is rotating once per minute. It has a moment of inertia of 10,000 kg⋅m2. 

Erin, an astronaut, extends the satellite's solar panels, increasing its moment of 

inertia to 30,000 kg⋅m2. How quickly is the satellite now rotating?  

a. 1 rotation every 9 minutes  

b. 1 rotation every 3 minutes  

c. 3 rotations per minute  

d. 9 rotations per minute  

e. 1 rotation per minute  

 

 

7. A blob of clay of mass M is dropped on top of a rotating disk's edge of mass 2M 

spinning at a speed of ω0. What will the resulting rotational speed ω be?  

a. ω = 1/4 ω0  

b. ω = 1/2 ω0  

c. ω = ω0  



d. ω = 2 ω0  

e. ω = 4 ω0  

 

8. The figure below shows a bullet traveling towards a stationary rod fixed at its center. The 

bullet is initially traveling at 300 m/s and weighs 50.0 grams. After striking the rod and 

passing through it the velocity is 150 m/s. If the rod is 8m long and has a mass of 5 kg, 

what is the angular velocity of the rod after the bullet passes through the rod.  

 
 

9. Two spherical masses, A and B, are attached to the end of a rigid rod with length l. The 

rod is attached to a fixed point, p, which is at the midpoint between the masses and is at a 

height, h, above the ground. The rod spins around the fixed point in a vertical circle that 

is traced in grey. ∠c is the angle at which the rod makes with the horizontal at any given 

time (c=0∘ in the figure).  

 

The rod is spinning, and as it goes through its horizontal position, the total angular 

momentum, including both masses, is 20 (kg⋅m2)/s. What is the instantaneous linear 

velocity of mass A?  

 

mA = 5 kg, mB = 1.5 kg, l = 4m, h = 10m  

Neglect the mass of the rod. 

 


