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Problem 1: 
The velocity and acceleration of particle A are known 
as (m/s) and j15v
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a) Determine the values of r& ,  and for particle A. θ& θ&&
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b) Find and for particle A. na ta
c) Now consider particle B, which moves along x-direction with constant 
    velocity of 20 (m/s). Determine BAv /

r and BAa /
r at the shown instant. 

 
 
 
 
Problem 2:  
The disk is rotating about a fixed point O with an 
angular velocity rad/s5=ω  and an angular 
acceleration  CCW direction. For the 
shown instant determine 

2rad/s6=α

 
a) The angular velocities of links AB and BC, 
    ?=ABω , ?=BCω  
 
b) The angular accelerations of links AB and BC, 
    ?=ABα , ?=BCα  
 

 
 
 
 
 
 



Problem 3: 
 

 
 
The 16-kg block, moving with velocity m/s10=v  at time t=0s, is acted on by a 
horizontal force which varies with time t as shown. When time t=5s block A collides to 
20-kg initially stationary block B. If the coefficient of restitution for the collision is e=0.7 
and kinetic friction coefficient is 2.0=Kμ  determine 
 
a) The velocity of block A at t=3 s. 
b) The linear impulse of block A just before the collision with block B. 
c) The velocities of block A and B after collision. 
d) If the spring stiffness is 2 N/m then the maximum deformation of the spring caused 
from block B. 
 
 
Problem 4: 
The uniform slender bar has a mass of 30-kg 
and is released from rest in the vertical position 
shown under a constant moment Nm20=M . 
The spring stiffness is 150 N/m and its 
unstretched length is 0.3 m. Calculate the 
velocity with which end A strikes the horizontal 
surface,  ?=Av

Note: 2
0 3

1 LmI = , where m is the mass and L is 

the length of the slender bar. 
 
 
 


