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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. 
  
Q1  Answer the following questions : (2 x 10) 

 a) Define unilateral and bilateral tolerance.  
 b) What are the different stresses setups in a bolt due to initial tightening?  
 c) State the reasons of replacing riveted joints by welded joint in modern 

equipment. 
 

 d) Differentiate between a coupling and a clutch.  
 e) What type of stress is induced in helical compression spring?   
 f) What is the effect of cut keyway into the shaft?   
 g) Why cotter is provided with taper?  
 h) Why slip is less in V-belt then flat belts?  
 i) What is the basis on which the minimum diameter of the pulley is selected?  
 j) State the following (i) Leverage (ii) Load on the lever  
    

Q2 a) Discuss the Indian standard system of limits and fits. (5) 
 b) What is the minimum size for fillet weld? If required size from strength 

consideration is too small how will you fulfil the condition of minimum weld size? 
(5) 

    
Q3 a) Discuss the function of a coupling. Give at least three practical applications. (5) 

 b) A hollow shaft transmits 600 kW at 500 rpm. The maximum shear stress is 62.5 
MPa. Find the outside and inside diameter of the shaft, if the outside diameter is 
the twice of inside diameter, assuming that the maximum torque is 20% greater 
than the mean torque. 

(5) 

    
Q4 a) Describe the design procedure of different type of leaf springs. (5) 

 b) A pulley is driven by a flat belt running at a speed of 600 m/min. The coefficient 
of friction between the pulley and the belt is 0.3 and the angle of lap is 160°. If 
the maximum tension in the belt is 700 N, Find the power transmitted by a belt. 

(5) 

    
Q5 a) State the applications of hand and foot levers. Discuss the procedure for 

designing hand or foot lever. 
(5) 

 b) A foot lever is 1m from the center of the shaft to the point of application of 800N 
load. Find the diameter of the shaft, dimensions of the rectangular arm of the 
foot lever at 60 mm from the center of the shaft assuming width of the arm as 
three times the thickness. Assume the allowable tensile stress and allowable 
shear stress as 73 MPa and 70 MPa, respectively. 

(5) 
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Q6  Design a double riveted butt joint with two cover plates for the longitudinal seam 
of a boiler shell 1.6 m in diameter subjected to a steam pressure of 0.9 N/mm2. 
Assume joint efficiency of 80%, allowable tensile stress in the plate as 80 
N/mm2, compressive stress of 120 N/mm2, and shear stress in the rivet is 50 
N/mm2. 

(10) 

    
Q7  Distinguish between cotter joint and knuckle joint. Design a cotter joint to 

connect two mild steel rods for a pull of 30 kN. The maximum permissible 
stresses are 55 MPa in tension; 40 MPa in shear and 70 MPa in crushing. Draw 
a neat sketch of the joint designed. 

(10) 

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

 a) Standardization  
 b) Suck and Feather key  
 c) Designof power screw   
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