
Ques.1 – The figure shows the edge view of a uniform concrete slab with a mass of 12 Mg. The 

slab is being hoisted slowly by the winch D with a cable attached to the dolly. At the position   = 

60o, the distance x from the fixed ground position to the dolly is equal to the length L = 4 m of the 

slab. If the hoisting cable should break at this position, determine the initial acceleration Aa  of the 

small dolly, whose mass is negligible, and the initial tension T in the fixed cable. End A of the slab 

will not slip on the dolly.  
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Ques.2 – Determine the maximum horizontal force P which may be applied to the cart of mass M 

for which the wheel will not slip as it begins to roll on the cart. The wheel has mass m, rolling 

radius r, and radius of gyration k . The coefficients of the static and kinetic friction between the 

wheel and the cart are s  and k  , respectively.  



 

 

 



 

Ques.3- The solid homogenous cylinder is released from rest on the ramp. If   = 40o, s = 0.30, 

k  = 0.20, determine the acceleration of the mass center G and the friction force exerted by the 

ramp on the cylinder.  

 

 



Ques.4– The semicircular disk of mass m and radius r is released from rest at   = 00, and rotates 

freely in the vertical plane about its fixed bearing at O. Derive expression for the n- and t-

components of the force F of the bearing as function of  .  

 

 

 



Ques.5 – The mass of gear A is 20 kg and its centroidal radius of gyration is 150 mm. The mass 

of gear B is 10 kg and its centroidal radius of gyration is 100 mm. Calculate the angular 

acceleration of gear B when a torque of 12 N.m is applied to shaft of gear A. Neglect friction.  

 

 



Ques.6 The uniform semicircular bar of mass m and radius r is hinged freely about a horizontal 

axis through A. If the bar is released from rest in position shown, where AB is horizontal, determine 

the initial angular acceleration   of the bar and the expression for force exerted on the bar by the 

pin at A. (Note carefully that the initial tangential acceleration of the mass center is not vertical.) 

 

 

 


