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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 

 Part- I  
Q1 Only Short Answer Type Questions (Answer All-10) (02x10) 
a) Define the characteristics of Toughness and Stiffness of material.  
b) Distinguish between elastic modulus and shear modulus.  
c) What do you mean by statically indeterminate bars?  
d) Write the section modulus for rectangular section of width b and depth d.  
e) What is the maximum bending moment in a simply supported beam carrying a point 

load W at a distance a from one end of the spanl ? 
 

f) Define point of Contraflexure.  
g) Define moment area method to find deflection of a beam.  
h) A cantilever AB of length l has a moment M applied at free end. What is the 

deflection at the free end B? 
 

i) What is the relation between angle of a twist and twisting moment?  
j) How do you represent the power transmitted by the shaft?  

 Part- II  
Q2 Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 

Twelve) 
(06x08) 

a) A circular steel rod of 4 m long uniformly tapers from 60 mm diameter to 20 mm. 
Determine the magnitude of pull if the rod deforms by 0.6 mm. take E = 200GPa. 

 

b) A copper block (120×20×20) mm3 is subjected to an axial pull of 50 kN in the 
direction of its length. Find the change in volume if Ec = 110 GPa and Poisson’s ratio 
is 0.3. 

 

c) State and distinguish between resilience, proof resilience and modulus of resilience.  
d) A horizontal beam AB of length 6 m is simply supported at A and B. It carries UDL of 

3 kN/m over the entire span and a clockwise moment of 10 kNm is applied in the 
plane of beam at a point C, 4 m from A. Draw the shearing force and bending 
moment diagram and determine the position and magnitude of maximum bending 
moment.     

 

e) What are the types load, generally a beam issubjected to?  
f) A floor has to carry a load of 12 kN per square meter. The floor is supported on 

rectangular joist each 300 mm × 100 mm and 5 m long. Calculate the distance apart 
(from the centre to centre) at which joists should be placed so that the maximum 
stress in the joists should not exceed 8 MN/m2. 

 

g) A 3 m long cantilever carries a uniformly distributed load over the entire length of the 
beam. If the slope at the free end is 1 degree, what is the deflection at the free end? 

 

h) A 250 mm long cantilever of rectangular section 48 mm wide and 36 mm deep 
carries a uniformly distributed load. Calculate the value of load w, if the maximum 
deflection in the cantilever is not to exceed 1 mm. take E = 70×109 GN/m2. 

 

i) Distinguish between shaft in series and shaft in parallel.  
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j) What must be the length of a 5 mm diameter aluminium wire show that it can be 
twisted through one complete revolution without exceeding a shearing stress of 42 
MN/m2? Take C = 27 GN/m2. 

 

k) A hollow shaft is to transmit 200 KW at speed of 80 rpm. If the shear stress is not to 
exceed 60 MPa and internal diameter is 0.6 of the external diameter, find the 
diameters of the shaft. 

 

l) A solid steel shaft has to transmit 75 kW at 200 rpm. Taking allowable shear stress 
as 70 MN/m2, find suitable diameter for the shaft, if the maximum torque transmitted 
on each revolution exceeds the mean by 30%. 

 

 Part-III  
 Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 
Q3 A steel rod 60 mm in diameter and 3.5 mm long is subjected to a pull of 120 kN. To 

what length the rod should be bored centrally so that the total extension will increase 
by 15 percent under the same pull, the bore being 30 mm diameter? Take E = 200 
GN/m2. 

 

Q4 Discuss in brief: types of beam, types of support for the beam, types of load a beam 
may be subjected. 

 

Q5 A steel girder of uniform section, 15 metres long is simply supported at its ends. It 
carries concentrated load of 100 KN and 70 KN at two points4 metres and 5.5 
metres from the two ends respectively. Calculate: (i) The deflection of the girder at 
the points under the two loads. (ii) The maximum deflection. 

 

Q6 Prove that torque transmitted by hollow shaft is 1.44 times the torque transmitted by 
solid shaft. 
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