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Answer Question No.1 which is compulsory and any five from the rest. 
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Q1  Answer the following questions: (2 x 10) 

 a) State and explain with a neat sketch the principle of St. Venant.     
 b) What do you understand by resilence and proof resilience?  
 c) Define Principal plane and principal stress.  

 d) Draw the shear force and bending moment diagram for a cantilever of 
length L and loaded  with  a  uniformly  distributed load of intensity w  for 
the entire span. 

 

 e) Draw  diagrams  showing  the  distribution  of  bending  stress  and  shear 
stress for simply supported beam of rectangular cross section. 

 

 f) Define point of contraflexure.  
 g) Write  the  expression  for  the  strain  energy  stored  in  a  circular  shaft 

subjected to torsion. 
 

 h) What is the difference between long coloumn and short coloumn?  
 i) What do you understand by complimentary shear stress?  
 j) What are the different type of supports of beam? Explain with neat 

sketches. 
 

    
Q2 a) A compound bar of brass and steel is fixed between rigid supports and 

loaded  as  shown  in  the  Figure.  Find  the  stresses  in  two  bars  if  load 
P=20kN,  diameter  of  steel  rod  =  30  mm,  diameter  of  brass  rod  =  40 
mm, length of brass rod = 0.5m, length of steel rod  = 0.4m, E for steel 
= 200 GPa and E for brass  = 105 GPa. 
 
 
 

(5) 

 b) A  cylindrical  thin  shell  of  600  mm  internal  diameter,  15  mm  thick  and 
4.5m long is subjected to an internal pressure of 3.5 kN/m2. Determine 
(a) the hoop stress and longitudinal stress (ii) the change in the volume.  
Given: Young’s modulus = 2.05 x 10

5
 N/mm

2
and Poission’s ratio = 0.3 

(5) 
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Q3  A simply supported beam of span of 6 m is subjected to a load 150 kN 

and  an  anticlockwise  moment  of  100  kN-m  both  at  the  centre  of  the 

span.  Calculate  the shear force  and bending  moment  at  critical  points 

and draw the shear force and bending moment diagram. 

(10) 

    

Q4 a) Derive the equation of pure bending and state the assumption made for 

deriving the equation. 

(5) 

 b) A  timber  beam  150  mm  wide  and  300  mm  deep supports  a  uniformly 
distributed load over a span of 4 m. If the safe stresses are 28 N/m2 in 
bending and 2 N/mm2 in shear, calculate the maximum load which can 
be supported by the beam. 

(5) 

    

Q5 a) A  beam  of  rectangular  cross  section  of  size  150  mm  x  250  mm  and 

length 4 m is subjected a load of 15kN at the centre and another load of 

10kN at a distance of 1m from the left support. Calculate the deflection 

at the centre. Given E = 2.05 x 10
5
 N/mm

2
. 

(5) 

 b) Derive the Euler’s crippling  load for a coloumn with one end fixed and 
the other end hinged. 

(5) 

    
Q6 a) A shaft has to transmit a torque of 40 kN/m. The maximum shear stress 

is  not  to  exceed  110  MPa  and  the  angle  of  twist  is  not  to  exceed  1 

degree per meter length. Take G = 80 GPa. Design the shaft according 

the given specifications if it is a solid circular shaft. 

(5) 

 b) The stresses in two perpendicular planes through a point in a body are 
100 MPa and 50 MPa along with a shear stress of 30 MPa. Find (i) the 
magnitude and direction of Principal stresses, (ii) the plane of maximum 
shear stress. 

(5) 

    
Q7  Determine  the buckling  load  for  a  coloumn of  length 3m with one end 

fixed and the other end free. The cross section of the coloumn is a T-
section, the size of the flange 150mmx15mm and web 150mmX25mm. 
Take E=2.1x105 N/mm2. 

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Moment  area theorem  and  its  usefulness  for  calculating  slope  and 

deflection 

 

 b) Load carrying capacity of a closed coil helical spring  

 c) Mohr’s circle of stress  

 d) Relation between elastic constants  
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