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Answer Question No.1 which is compulsory and any five from the rest. 
Draw neat sketches wherever necessary. Assume any missing data suitably. 

The figures in the right hand margin indicate marks. 
Attempt all parts of a question at a place 

 
Q1.  Answer the following questions : (2 x 10) 

 a) Explain the following terms (i) Resilience and (ii) Poisson’s ratio.  
 b) Sketch the Bending Moment Diagram of a simply supported beam subjected 

to a moment M at its mid-span. 
 

 c) What do you mean by Section modulus and what is its significance?  
 d) Write the expression for maximum deflection of a simple supported beam of 

span length ‘l’ carrying a concentrated load ‘W’ at the center of the beam. 
 

 e) Differentiate between a column and strut and define slenderness ratio of a 
column. 

 

 f) A cantilever beam of length L is subjected to a moment M at the free end. The 
moment of inertia of the beam cross section about the neutral axis is I and the 
Young’s modulus is E. Find the magnitude of the maximum deflection. 

 

 g) A simply supported beam PQ is loaded by a moment of 1 kN-m at the mid-
span of the beam as shown in the figure  
 
 
 
 
 
 
 
 
 
Find the reaction forces at supports P and Q. 

 

 h) A concentrated load W acts on a simply supported beam of span L at a 
distance L/3 from the left support. Calculate the bending moment at the point 
of application of the load. 

 

 i) Why the depth of a beam of rectangular cross section is always kept more 
than its width? 

 

 j) Define neutral axis of a cross section. What are the different methods used for 
finding deflection of beams? 

 

    
Q2.  A cylindrical shell 2.25 m long which is closed at its ends has an internal 

diameter of 1 m and a wall thickness of 12 mm. Calculate the circumferential 
and longitudinal stresses induced and also the change in dimensions of the 
shell if it is subjected to an internal pressure of 1.8 MN/m2. Take E = 200 
GN/m2 and Poisson’s ratio (μ) = 0.25. 

(10) 
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Q3.  For the beam loaded and supported as shown in Figure 3.1, draw the shear 
force and bending moment diagrams. Find the position and magnitude of 
maximum bending moment and locate the point of contra-flexure if any.                                     
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(Figure3.1) 

(10) 

    
Q4.  A simply supported beam of 10 m length carries a point load of 100 kN and a 

pure moment of 100 kNm at 3 m and 7 m respectively from the left end. Find 
the slopes at the simply supported ends and the deflection under the point 
load. Also find the position and magnitude of maximum deflection. Take E = 
210 GPa and I = 180 X 106 mm4.    

(10) 

    
Q5.  For a beam with circular cross section, show that τmax = (4/3) τmean , where τmax 

is the maximum shear stress induced due to bending and τmean is the average 
shear stress at the section due to the shear force associated with bending. 

(10) 

    
Q6. a) Determine the ratio of the bucking strengths of two circular columns one is 

hollow and other is solid. Both columns are made of same material and have 
same length, cross sectional area and end conditions. The internal diameter 
of the hollow column is half the external diameter.  

(5) 

 b) A solid circular shaft and a thin-walled circular tube made of the same 
material and having the same weight are stressed in torsion to the maximum 
shear stress . What is the ratio of the amounts of strain energy stored in the 
two shafts? 

(5) 

    
Q7.  A steel bar of rectangular cross-section 2.5 cm x 5 cm is to be used as a 

column with pinned ends. What is the shortest length ‘ l ’ for which Euler’s 
equation applies if E = 210 GPa and the proportional limit p.l. = 210 MPa. 
Also calculate the critical compressive stress for the column, if it is 120 meter 
long. 

(10) 

    
Q8. a) 

Prove the relation 
M E =  = 
I Ry


 for simple bending clearly stating the 

assumptions made while deriving the relation. 

(5) 

 b) Two shafts having same length and material are joined in series. If the ratio of 
their diameters is 2, then what is the ratio of their angles of twist and shear 
stresses? 

(5) 
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