
CE 298 

Exam 3 
 
Problem 1 (25%) 

 

The wheel shown rolls without slipping on 
inclined rails. The two side hubs of the wheel are 
0.1 m in radius. If initially the wheel rotates 
without sliding counterclockwise with an 
angular velocity of 10 rad/sec, determine its 
angular velocity after t = 1.0 sec. The radius of 
gyration of the wheel about its center is 0.20 m. 



Problem 2 (25%) 

 

 
A 100-lb plate is attached to the 20-lb slender 
rod (length L = 8 ft), which is pinned from O as 
shown. In the position shown, θ = 25o, the 
pendulum rotates counterclockwise with an 
angular velocity of 0.75 rad/sec. Determine the 
largest angle θ to which the pendulum swings 
before it stops and begins a clockwise rotation. 



Problem 3 (25%) 

 

A slender uniform rod has a mass of 10 kg 
and a length of 1.0 m. It rotates in the 
horizontal plane about a vertical axis, located 
at O as shown. The rod has an angular 
velocity of 5 rad/sec clockwise when it is 
struck by a particle B that has a mass of 100 g 
and a velocity of 200 m/sec in the same 
direction as the motion of the point of contact 
on the rod. If the coefficient of restitution is 
zero and after impact the angular velocity of 
the rod is 10 rad/sec, determine the location 
xP relative to the hinge O of the point of 
impact P. 



Problem 4 (25%) 

 

A bowling ball is released by a 
bowler with a velocity of 5 m/sec 
but without any angular velocity as 
shown. Determine the distance 
traveled by the ball along the alley 
floor before it begins to roll without 
slip if the static coefficient of 
friction between the ball and the 
floor is 0.50 and the kinetic 
coefficient of friction is 0.25. The 
ball has a diameter of 220 mm and 
weighs 100 N. 

 


