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Problem 1 (50 points): Knowing that the radius of each pulley is 200 mm and neglecting friction, determine 

the internal forces at point J of the frame shown.   

 

 
 

Problem 2 (20 points): The elevation of the end of the steel beam supported by a concrete floor is adjusted by 

means of the steel wedges E and F. The base plate CD has been welded to the lower flange of the beam, and the 

end reaction of the beam is known to be 100 kN. The coefficient of static friction is 0.30 between two steel 

surfaces and 0.60 between steel and concrete. If the horizontal motion of the beam is prevented by the force Q, 

determine the force P required to raise the beam, and the corresponding force Q.  

 

Next problem on the back of this page. 



Problem 3 (30 points): Shown is the cross section of an idler roller. Determine its mass moment of inertia and 

its radius of gyration with respect to the axis AA’. The specific weight of bronze is 0.310 lb/in
3
; of aluminum, 

0.100 lb/in
3
; and of neoprene, 0.0452 lb/in

3
.   

 











 



 



 



 



 



 

 


