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Notes:  

1. A sheet that includes selected Basic Formulae and definitions is provided with this 
examination. 

2. Write clearly and show all calculations, FBDs, and units. 
 
 
 
 
 



Problem # 1 
  
Shaft ABC is fixed at C and has a solid section between A and B and a thin 
hollow section between B and C. 
Calculate 

a)  The maximum shear stress in the shaft. 
b) The angle of twist at the free end. 

 
G= 80 GPa  

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem # 2 
  
Shaft, shown below, is fixed at both ends A and C. The segment AB has diameter 
90 mm and GAB = 40 GPa. The segment BC has diameter 60 mm and GBC = 80 
GPa. Calculate the maximum torque T that can be applied at B, if τ(allow)AB = 50 
MPa and  τ(allow)BC = 70 MPa. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 
 



Problem # 3 
  
Use the graphical method (i.e. areas summation) to draw shear force diagram 
(SFD) and bending moment diagram (BMD) for beam ABCDE having a hinge at 
D. 
 
Note:  Reaction Ay

 = 25 kN (↑). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem # 4 
  
The simply supported T-beam is subjected to the loading shown: 

a) Verify that yc = 75.87 mm from the bottom of the T- cross-section and that 
INA = 4.235x10-6 m4.  

b) Determine the maximum tensile and the maximum compressive bending 
stress in the T-cross-section at point C in the beam.   

c) Plot the bending stress distribution along the height of the T-cross-section at 
point C in the beam. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

yc 
 

100 mm 

30 mm 

80 mm 

20 mm 

N.A. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



Problem # 5 
  
If the beam cross-sectional area shown below is subjected to a shear of V = 115 
kN, and it is calculated that its yc = 32.5 mm from the bottom, and its INA = 
0.3633x10-6 m4, then determine:    

a) the maximum shear stress τmax in the cross section,  
b) the shear stress just above point A,  
c) the shear stress just below point A,  
d) the shear stress distribution across the height of the section. 
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80 mm 

10 mm 

40 mm 

40 mm 10 mm 10 mm 

N.A. 


	DEPARTMENT OF CIVIL ENGINEERING
	CE 203 STRUCTURAL MECHANICS I
	Major Exam II
	Tuesday, May 10, 2011, 7:00-9:15 P.M.


