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ECV 2251: THEORY OF STRUCTURES I 
 

Instructions: Attempt question one and any other 2 questions.                      Time 1hr 30 
min 

                     SECTION ONE (30MKS)                                                                                                                                                                                              

1. a) Differentiate between stress and strain. (4mks) 
b) What is moment of inertia? (2mks) 
c) State three classifications of materials. (3mks) 
d) Describe the following test of properties of materials. 
     i) Impact test (3mks) 
     ii) Torsion (3mks) 
e) Describe the following terms in relation to properties of materials. (4mks) 
        i) Modulus of elasticity 
        ii) Bulk modulus 
        iii)  Elastic limit  
        iv) Strain 
f) Describe three types of supports of structural members. (6mks) 
g) Differentiate between shear force and bending moment. (4mks) 
h) State the moment area theorem. (1mk) 
 
 
 
 
 



 

 

 
SECTION TWO (30MKS) 

2. Using moment of area method, calculate the slope of the supports and deflection at mid-
span for a simply supported beam AB spanning Lm carrying a central point load W at 
mid-span. Take EI=K  (15mks)                                              
     

3. Analyze the simply supported beam with an overhang (having a point of contra-flexure) 
shown below and sketch the shear force and bending moment. (15mks) 
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4. A beam of an I section shown in the figure below is simply supported over a span of 
4.3m. Determine the load that the beam can carry per meter length if the allowable stress 
in tension is 100N/MM2.                                                                   (15mks)            
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5. a) Prove the relation M/I=E/R=f/y 
 
Where M= moment of resistance, I= moment of inertia, f=bending stress, E= radius of 
gyration, y=distance from the neutral axis and E= modulus of elasticity      
                                                                                                                 (10mks) 
 
b) Prove that the moment of inertia of a triangular section about the base of the section is 
given by 
 
I= bh3/12                                                                                                   (5mks) 


