Review – Rotation
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Four pulleys are connected by 2 belts. Pulley A (r=15cm) is the drive pulley and is rotating at 10 rad/s.  Pulley B (r=10 cm) is connected by belt 1 to pulley A.  Pulley C (r=5 cm) is rigidly attached to B.  Pulley D (r=25cm) is connected by belt 2 to pulley C.  

a. What is the linear speed of a point on Belt 1?

b. What is the angular speed of pulley B?

c. What is the angular speed of pulley C?

d. What is the linear speed of a point on belt 2?

e. What is the angular speed of pulley D?

2. The radius of the solid cylinder, of mass 16 kg, is 45 cm.
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If the cylinder is initially at rest, determine :

a. the net torque

b. the angular acceleration

c. the angular speed after the forces are applied for 4 seconds.

3.   θ = 22t2 + 5t – 9

a. Find ω at 5 seconds

b. Find θ at 3 seconds

c. What is the angular displacement at 1 second?

d. Find the angular acceleration at 5 seconds?

e. Is the angular acceleration constant?

4.
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A solid sphere of mass 15 kg is dropped from 21 meters above the ground (and does NOT spin as it falls).  Just as the block hits, it begins to roll without slipping down a ramp as shown above. 

a. Find the final translational velocity of the ball as it reaches the bottom of the ramp.

b. How high will it roll (without slipping to the top of the next hill?

5.    A system of 2 bars is connected at their centers to make a “lower case t” as shown below.  Each bar is 2 meters long and initially at rest.  A wad of gum, mass 450 grams, is thrown at the system with an initial velocity of 15 m/s and sticks to the system causing it to rotate about an axis through the center of the ‘t’ and into the paper.  What is the final angular velocity of the system? (each bar has mass 3 kg)




