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1. (25%) A bar having two different cross-sectional areas A1 and 

A2 is held between rigid supports. A load P acts at point B. 

Determine the reactions at supports A and C due to the load P. 

2. (25%) For the thin-walled channel section shown, G is the centroid, 

and t <<h. Find the location of the shear center. 

Hint: the shear stress r is given as: 

t 
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where V Y is the shear force in they direction, Q z is the first moment of area with 

respect to the z axis, and I z is the second moment of area with respect to the z axis. 

3. (25%) A uniform cantilever beam AB of length L and /Y 
(---,,--,,---,----,---+-..---.---, 

flexure rigidity EI has a fixed support at A and a 

linear-spring support at B (as shown). If a uniform load 

of intensity q acts on the beam, 

(a) what is the displacement bs of end B of the beam? 

(b) Find all the support reactions when the spnng 

constant k ~ oo . 
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4. (25%) Consider that a uniform bar of circular cross section is subjected to pure torsion T. 

Please discuss the following three failure modes: shear failure, tension failure, and local 

buckling, respectively. Explain the possible situations and causes for each of the three 

types of failure based on stress analysis. (Of m o/ .x. i!!ic.% I ff3 ~Jt a~) 


