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NOTES: 
 
1) Solutions should be submitted in regular A-4 sized sheets and with this cover page signed. As long as it 

is neat you can use both side of sheets. In case of more than one sheet use, staple your sheets from 

upper left corner. 

2) Each solution should start with the question statement and its figure.  

3) Provide your results with solution steps, all the necessary calculations, explanations in a visible, neat 

way.  

4) Homeworks are assigned to grasp the topics covered. It would be helpful If it is studied by yourselves.  

5) You can discuss on questions with your friends, however; the submission should be your own 

work. Submission that not original will not be assessed. 
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Q.1- The two 2 kN forces are vertical and 
the force P is parallel to the z-axis. 

Knowing that    all= 55 MPa and all = 

110 MPa, determine the smallest 
permissible diameter of the solid shaft AE 

using  

a)      the maximum-shear-stress theory and  

b) maximum distortion-energy theory.              
(2014 Final, Q3, 25 P)  

 

 

 

Q.2-  The frame is made from two segments, each of length L 

and flexural stiffness EI. If it is subjected to the uniform 

distributed load , determine ; 

a) the horizontal desplacement of point B using 

Castigliano’s theorem. 

b)  the slope of  point C using Virtual-Work theorem. 

  (2013 Final, 

Q3, 25 P) 

 

Q.3-  Solid shafts of BC and CD have the diameters 

of 20 mm and 35 mm, respectively. The lever AB has 

square cross section of side 20 mm. Knowing that all 

parts are made of steel (E=200 GPa, G=77 GPa), 

determine the vertical deflection of point A. Neglect 

the shear effect.  (2013 Overall Makeup, Q4, 25 P) 

 

Q.4-  A solid shaft AB is to transmit a 

torque of 1060 N.m from the motor and 

gear to pulley D, where 40 %  is taken off, 

and to pulley C where 60 % is taken off. 

Assume the ratio of the pulley tensions to 

be T1/T2= T3/T4= 3. If the allowable shear 

stress is 45 MPa and the allowable normal 

stress is 100 MPa, determine the diameter 

of the shaft according to the maximum 

shear stress theory and the maximum distortion energy theory. (2012 MT2, Q2, 50 P) 


