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1. (10%) A cube of side a is acted upon by a force P as 
shown. What is the magnitude of the moment of P 
about the diagonal AG of the cube? Express the A 
answer in terms of P and a. 

2. (10%) The L-shaped member ACB is supported by a 
pin and bracket at C and by an inextensible cord 
attached at A and B and passing over a frictionless 
pulley at D. What is the tension in the cord? 
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3. (10%) There are 5 zero-force 
members in the truss shown. 
Identify all of the 5 members. 
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4. (10%) For the beam and loading 
shown, determine the bending moment at 
location x? Express the answer in terms 
of we, L, and x. 
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5. (10%) Determine the magnitude of the 
couple M required to maintain the 
equilibrium of the mechanism shown. 
Express the answer in terms of P, i, and fJ. 
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6. (10%) A block B of mass m can slide freely on a 
frictionless arm OA which rotates in a horizontal 
plane at a constant rate 80 , Knowing that B is 
released at a distance '0 from 0, determine the 
component vr of the velocity of B along OA. 
Express vr as function of,. 

7. (10%) The sphere at A is given a downward ·B- ..................... 
, ,velocity v 0 and swings in a vertical circle of , 
radius I and center O. Determine the smallest " " \magnitude of the velocity v 0 for which the sphere \ 

will reach point B as it swings about 0 if AO is a \ 
\ 

slender rigid rod of negligible mass. 
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8. (10%) A uniform slender rod AB of mass 
1j 

m and length L rests on a frictionless 
horizontal surface, and a force P is applied 
at A as shown. Determine the magnitude of 
the acceleration of point A. 
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10. (10%) Determine the period of the small 
oscillations of a square plate of side a which 
is suspended from the midpoint 0 of one of its 
sides (as shown). a 

a 

9. (10%) A slender rod AB is released 
from rest in the position shown. It 
swings down to a vertical position and 
strikes a second and identical rod CD 
which is resting on a frictionless surface. 
The coefficient of restitution between the 
rods is e. Determine the magnitude of 
the velocity of rod CD immediately after 
the impact. 
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