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1.5 hours closed book quiz 

• Solve on the answer booklet in sequence. 
• Question booklet will not be corrected and must be returned. 
• Write clearly. Clarity is important in grading. 
• Vectors are indicated in bold. 
• Take g=9.81 m/s2

. 

No.1- (25%) 

At t=O s the 5 kg block, attached to the rigid 
member OA, is rotating with a speed of 2 m/s 
around the circular path centered at 0 on the 
horizontal plane when a constant tangential 
force F=20 N is applied to the block. The 
coefficient of kinetic friction between the block 
and the plane of rotation is 1Jk=0.15. 

5% 1- Draw the free body diagram of the 5 kg 
block showing the forces that act in the 
plane of motion. 

Apr. 22, 2013 

5% 2- Draw the impulse and momentum diagrams of the block between t=Os and t=3s. 

1 0% 3- Determine the velocity of the block at t=3s using the principle of angular impulse 
and momentum. 

5% 4- Determine the distance traveled by .the block from t=Os to t=3s using the 
principle of work and energy and the velocity from part 3 above. 

No.2- (25%) 

Arm AB rotates about the fixed axis A with a 
constant angular velocity of 20 rad/s 
counterclockwise. The outer disk C is stationary. 
No slippage occurs between the outer disk C 
and the inner disk D. For the position shown, 

5% 1- Draw the absolute velocity diagram of 
the mechanism. 

5% 2- Determine the velocity of point Busing Cartesian form. 

5% 3- Locate the instantaneous center of zero velocity of disk D and determine the 
angular velocity of disk D. 

5% 4- Draw the absolute acceleration diagram of the mechanism. 
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~ - ~ S-D~termine the angular acceleration of disk D and the acceleration of point E. 

No.3- (25%) . 

A 2 kg collar which can slide on a frictionless 
vertical rod is acted upon by a force P which 
varies in magnitude as shown. The collar is 
initially at rest. 

5% 1- Determine the instant of time when 
the collar starts moving. 

:N)b ~ • 
0 1 2 3 t(s) 

1 0% 2- Determine the velocity of the collar at t=2s, include the impulse and momentum 
diagram of the collar. 

5% 3- Determine the velocity of the collar at t=3s. 

5% 4- Determine the distance travelled by the collar between t=2s and t=3s. 

No.4- (25%) 

A 1500 kg car is moving up a 7% grade street at a constant speed of 15 m/s. 

5% 1- Draw the free body diagram of the car. 

10% 2- Determine the traction force that moves the car. 

5% 3- Determine the power that must be delivered to the wheels. 

5% 4- Determine the power developed by the engine if the car mechanical efficiency is 
0.65. 
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