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ECT 3353 Strength of materials III_EXAM 

B.Tech Civil & Environmental Engineering         Year 3-Semester 2                  Time 2 hours 

Instructions 

i. Answer questions ONE compulsory and ANY TWO questions 
ii. Use non-programmable calculators 

QUESTION ONE (30 MARKS) 

a. When a circular shaft is subjected to torsion it undergoes some deformations. Highlight 
three assumptions on the shaft deformation for analysis. (3marks) 

b. A hollow circular shaft is measuring 1.6 m long, 50 mm and 30 mm external and internal 
diameters respectively. The shear maximum shear stress is 120MPa. What is the largest 
torque and minimum shear stress that can be applied to the shaft? (6 Marks) 
 

c. There are four types columns depending on their support conditions. Discuss with the aid 
of sketches showing their buckling effective lengths. (8 marks)  

 

d. The simply supported wood beam in Figure 1 is fabricated by gluing together three 160-
mm by 80-mm planks as shown.  

 
Calculate the maximum shear stress in 
i. The glue; and         (5 marks) 
ii. The wood         (5 marks) 

e. What is ‘photoelasticity’? Briefly explain how its applied in strength of materials. (3 
marks) 

QUESTION TWO (20 MARKS) 

a. Explain when is an element said to experience shear stresses only. (2marks) 
b. Explain how ductile and brittle materials fail under torsion. (4 marks)  
c. Study figure 2 and answer the following questions.  
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Shaft BC is hollow with inner and outer diameters of 90 mm and 120 mm, respectively.  
Shafts AB and CD are solid of diameter d.  

 
Determine  
i. The minimum and maximum shearing stress in shaft BC, (10 marks) 
ii.  The required diameter d of shafts AB and CD if the allowable shearing stress in 

these shafts is 60 MPa. (4 marks) 

 

QUESTION THREE (20 MARKS) 

a. A timber beam of 100 mm by 150 mm and 10 m long is loaded with a uniformly 
distributed load of 6 kN/m. The beam has a self-weight per unit length of 0.5 kN/m. What 
is the maximum bending stress and where does it occur.  (15 marks)  

 
b. An aluminum column made of 2 cm square barstock is loaded as a pin connected column. 

Calculate the Euler critical load for the column if the length is 3 m. (5 marks) 

 

QUESTION FOUR (20 MARKS) 

a. A prismatic rectangular beam is assumed to be loaded. Study figure 3 and determine the 
shear stress  
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i. When the shear plane is at the neutral axis    (4 marks) 
ii.  When the shear plane is 1/4 of the way between the neutral axis and at top of 

the beam.         (4 marks) 
iii.  When the shear plane is 1/2 of the way between the neutral axis and at top of 

the beam.         (4 marks) 
iv. When the shear plane is 3/4   of the way between the neutral axis and at top of 

the beam.         (4 marks) 
v. When the shear plane is at the top of the beam.    (4 marks) 

 

QUESTION FIVE (20 MARKS) 

a. The simply supported beam in Figure 4 has a rectangular cross section 120 mm wide and 
200 mm high. 

 

i. Compute the maximum bending stress in the beam in MPa. (7 marks) 
ii.  Sketch the bending stress distribution over the cross section on which the 

maximum bending stress occurs. (5 marks) 
iii.  Compute the bending stress at a point on section B that is 25 mm below the 

top of the beam. (5 marks) 
b. Explain three modes of deformations from which theories of failure are based. (3 marks) 

 

*****END***** 


