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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Hook’s law holds good upto………..  
 b) The energy stored in a body when strained within elastic limit is known 

as……………… 
 

 c) The bending stress in a beam is ……………….. section modulus.  
 d) When shear force at a point is zero, then bending moment is ………… at that 

point. 
 

 e) The stress at which the extension of the material takes place more quickly as 
compared to the increase in load, is called……………..limit/point. 

 

 f) The neutral axis of the cross-section a beam is that axis at which the bending 
stress is…………… 

 

 g) The stress induced in a body, when suddenly loaded, is …………… the stress 
induced when the same load is applied gradually. 

 

 h) In compression test, the fracture in cast iron specimen would occur 
along…………… 

 

 i) Shear modulus is the ration of ………..and ……..  
 j) The point of contra flexure is a point where…………………  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Define stress at point.  
 b) What is bulk modulus?  
 c) What is poison’s artio?  
 d) Draw the stress-strain curve for ductile material and shows the important points.  
 e) What are ‘neutral axis’ & ‘neutral plane’?  
 f) What is flitched beam and what are its advantages?  
 g) What is toughness?  
 h) What is resilence?  
 i) What is the maximum BM when the point load act at the middle of SSB.  
 j) Define the terms ‘slenderness ratio’ and ‘buckling load’?  
    

Q3 a)  A copper flat (60 mm x 30 mm cross section) is brazed to another MS flat (60 
mm x 60 mm cross section). The length of both the flat is 400 mm. The 
combination is heated through 1200C. Determine the (i) Normal stress produced 
in each bar.       (ii) Shear stress tends to rapture the brazing. 
     (Take Ec= 110 GPa, Es= 220 GPa , αs= 12 x 10-6/ 0 C, αc= 18.5 x 10-6/ 0 C) 

(10) 

 b) Calculate the Strain energy due to Impact loads. 
 
 
 

(5) 
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Q4 a) A beam is loaded as shown in figure. 

 
Draw the SF and BM diagram. 
(ii) Calculate the maximum BM & point of contraflexure.  

(10) 

 b) State the assumption made in the theory of simply bending. (5) 
    

Q5 a) Establish the relation between Young’s modulus (E), modulus of rigidity (G) and 
bulk modulus (K). 

(10) 

 b) What is principal plane and principal stress? Explain. (5) 
    

Q6 a) A timber beam 15 cm x 20 cm is to be reinforced with two steel flitches 10 cm x 
1cm in section. Compare the moments of resistance when the flitches are top 
and bottom and attached symmetrically on the sides. 

(10) 

 b) Explain what is equivalent twisting moment, when shaft is subjected to both BM 
(M) and torsion (T). 

(5) 

    
Q7 a) Derive an expression for crippling load for the column, when both of the ends are 

hinged.  
(10) 

 b) Explain the Strain energy in shaft subjected to torsion. (5) 
    

Q8 a) The following readings are recorded by rectangular strain rosette, 
ɛ0= 400µ,  ɛ45= 200µ, ɛ90= - 100µ 
Find out the principal strains and corresponding principal stresses. 
(Take E value is 210 GPa and poison’s ratio ( γ) is 0.3 for the material)         

(10) 

 b) Principle of St.Venant, Principle of Superposition. (5) 
    

Q9 a) Determine the expression for maximum slope and deflection of cantilever beam 
carrying (a) concentrated load ‘W’ at its free end (b) uniform distributed load w 
along its whole length.       

(10) 

 b) Explain the area - moment method to find out deflection of beams. (5) 
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