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

Answer all parts of a question at a place. 
  
Q1  Answer the following questions: (2 x 10) 

 a) State and explain Hooke’s law. Also write its limitations.  
 b) What is plane stress? Why slope of stress-strain curve is declining after 

attaining maximum stress value.  
 

 c) Show that neutral axis of a symmetrical section will pass through centroid.  
 d) Write down assumptions of Euler Column theory.  
 e) What is hoop stress? Under which condition longitudinal stress of thin cylinder 

becomes zero. 
 

 f) What is the maximum shear stress at a point if the two principal stresses at 
that point are known? 

 

 g) What is radius of gyration? Explain its importance.  
 h) What is slenderness ratio? Differentiate between long column and short 

column. 
 

 i) What is shearing force? Write its sign convention.  
 j) What are the difference between column and strut?  
    

Q2 a) A prismatic bar is restrained in the x (axial) and y directions, but free to 
expand in z direction. Determine the stresses and strains in the bar for a 
temperature rise of T1 

 

(5) 

 b) What is bulk modulus (K)? Deduce the relation between modulus of elasticity 
(E), modulus of rigidity (G) and bulk modulus (K). 
 
 
 
 
 

(5) 

    

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


Q3 a) The figure bellow shows a simply supported beam with overhang having a 
point of contra flexure. Draw Shear force diagram (SFD) and bending moment 
diagram (BMD) form the given figure and data. 

 

(5) 

 b) Derive relation between shear force, bending moment and load intensity. 
Explain hogging and sagging moment.  

(5) 

    
Q4 a) Locate the centroid (xc, Yc )of the given section and also find moment of inertia 

with respect to centroidal axis. All dimensions are given in mm.  

 

(5) 

 b) What is neutral axis? Derive differential equation for elastic line for a 
cantilever beam subjected to load at free end. 

(5) 

    
Q5 a) What is Crippling load? Deduce the formula for Euler bucking load (Pcr) for a 

column where both ends of the column is fixed. 
(5) 

 b) Deduce Crippling load for column by Rankine’s formula. Also write its 
application and limitations. 

(5) 

    
Q6 a) A thin cylindrical vessel of 2 m diameter and 4 m length contains a particular 

gas at a pressure of 1.65 N/mm2. If the permissible tensile stress of the 
material of the shell is 150 N/mm2, find the maximum thickness required.  

(5) 

 b) What is Autofrettage? Why autofrettage is done in pressure vessel. (5) 
    

Q7 a) What is bending stress? Deduce the equation for stress distribution when a 
shaft is subjected to combined bending and twisting. 

(5) 

 b) If a shaft is subjected to bending stress and torsional stress of same 
magnitude separately. Then which type of stress will be more fatal if all 
conditions remain same. 

(5) 

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

 a) Principle stress  
 b) Continuous beam  
 c) Composite bar  
 d) Section modulus  
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