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1. A stack of four identical bricks of length a is piled so that each has the maximum 

possible overhang without toppling. What is the value of b in terms of a ? (25%) 

~ a b Fig. 1 

2. A friction lock has a uniform slender bar of length L and weight W hinged at A as 

shown below. What coefficient of friction is necessary, assuming it to be the same 

at both contact surfaces, so that a slab of negligible weight will not slip under force 

P of any magnitude? (25%) 
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Fig. 2 
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3. Four inelastic cables C are attached to a plate P and hold the 0.6m long spring O. lm 

in compression when no weight is on the plate. There is also an undeformed spring 

nested within this compressed spring. If the block, having a weight of 60 N (=6kg) 

is moving downward at v = 2m/s, when it is 1.3m above the plate, determine the 

maximum compression in each spring after it strikes the plate. Neglect the mass of 

the plate and spring and any energy lost in the collision. (25%) 

_i.lN=60 

LH=2m/s 

1.3m k=50N/cm 

0.5m 

Fig. 3 

4. At a given instant the wheel is rotating with the angular motions shown (Fig. 4). 

Determine the acceleration of the collar at A at this instant. (25%) 

A 

Fig. 4 
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5. A 50-mm-diameter steel (Young's modulus = 200 GPa and Poisson's ratio = 0.30) 

bar is subjected to a tensile load Panda torque T as shown in Fig. 5. Determine the 

axial load P and the torque T if the strains indicated by gages a and b on the bar are 

1414µ and -212µ. (25%) 
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Fig. 5 

6. Determine the moment reactions at the supports A and B, then draw the shear and 

moment diagrams. EI is constant. THE MOMENT-AREA THEOREMS MUST BE 

USED. (25%) 
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Fig. 6 
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