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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  Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) What are the factors to be considered to select the magnitude of factor of safety?  
 b) What are the methods for the reduction of stress concentration factor?  
 c) Compare the characteristics of Gerber curve, Soderberg and Goodman lines.  
 d) Define efficiency of a riveted joint.  
 e) In what situation flexible coupling is used?  
 f) What are the stresses acts on screw fastenings due to static loading?  
 g) What is meant by bulking of spring?  
 h) Why are ball and roller bearings described as anti-friction bearings?  
 i) What is meant by ‘Bearing life’ related to rolling contact bearings?  
 j) Why transverse fillet welds are preferred over parallel fillet welds?  
    
  Part- II  

Q2  Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Describe the material properties of hardness, stiffness and resilience in the material 

selection. 
 

 b) What are fits and tolerance? How they are designated? Describe the basis of limit 
systems. 

 

 c) What is meant by endurance strength of a material? How do the size and surface 
condition of a component and type of load affect such strength? 

 

 d) Discuss the various types of welded joints used in pressure vessels with sketches.  
 e) A double riveted double cover butt joint in plates 20 mm thick is made with 25 mm 

rivets at 100 mm pitch. The permissible stresses in tensile, shear and crashing are 
120 N/mm2, 100 N/mm2 and 150 N/mm2, respectively. Find the joint efficiency taking 
the strength of the rivet in double shear as twice than that of single shear. 

 

 f) Describe the functions of a coupling. Give at least three practical applications.  
 g) A solid shaft is to transmit 1000 Kw at 150 rpm. Find the shaft diameter, if the shear 

stress is 75 N/mm2.  If the shaft made hollow with internal diameter, find the 
percentage saving in material. Take I.D = 0.6. 

 

 h) Describe the theories of failure under static load.  
 i) What do you understand by torsional rigidity? A hollow shaft has greater strength and 

stiffness than solid shaft of equal weight. Explain. 
 

 j) It is required to design a helical compression spring subjected to a maximum force of 
7.5 kN. The mean coil diameter should be 150 mm from space consideration. The 
spring rate is 75 N/mm. The spring is made of oil hardened and tempered steel wire 
with ultimate tensile strength of 1250 N/mm2. The permissible shear stress for the 
spring wire is 30% of the ultimate tensile strength (G= 81370 N/mm2). Calculate wire 
diameter and number of active coils. 

 

 k) What is nipping in a leaf spring? Discuss its role. List the materials commonly used for 
the manufacture of leaf springs. 

 

 l) What are journal bearings? Differentiate between journal and roller bearings.  
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  Part-III  

  Long Answer Type Questions (Answer Any Two out of Four)  
Q3  Explain the concept of stress concentration and notch sensitivity for the design of 

machine parts under variable loads. Determine the diameter of a circular rod made of 
ductile material with fatigue strength (complete stress reversal), of 265 N/mm2 and 
tensile yield strength of 350 N/mm2. The member is subjected to a varying axial load 
from 300 x 103 N to 700 x 103 N and has a stress concentration factor 1.8. Assume 
factor of safety as 2.0. 

(16) 

    

Q4  What is knuckle joint? Mention its advantages and applications.  Design a knuckle joint 
to transmit 15,000 kgf. The design stresses may be taken as 750 kgf/cm2 in tension, 
600 kgf/cm2in shear and 1500 kgf/cm2 in compression. 

(16) 

    
Q5  What is the effect of keys cut into the shaft? Design a rectangular key for the following 

application: A shaft 60 mm diameter transmits power at maximum shear stress of      
65 MPa. The shear stress in the key should not exceed 80% of the stress developed 
in the shaft. The key should be at least 2.5 times strong in crashing compared to shear 
failure of the key. 

(16) 

    
Q6  Distinguish between static and dynamic load carrying capacity of a bearing. A shaft is 

mounted on two roller bearings, which are 350 mm apart. The shaft carries a bevel 
gear at the middle. At a shaft speed of 1000 rpm the gear forces are: radial load      
=10 kN, and thrust load = 4 kN. Determine the rated dynamic capacity of the bearing, 
for a desired life of 8,000 hours. The service factor is 1.5, thrust factor is 0.65 and 
radial load factor is 0.6. 

(16) 
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