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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) (2 x 10) 
 a) What is viscosity index?  
 b) How does a ‘Profilometer’ work?  
 c) What is bearing modulus?  
 d) Why hydrodynamic bearing is called self-acting bearing?  
 e) State the working principle of journal bearing.  
 f) What is oil whirl and oil whip?  
 g) Are hydrostatic bearings effective at high sliding speeds?  
 h) What do you mean by Elastohydrodynamic lubrication’?  
 i) Write the applications of hydrostatic bearings?  
 j) What is the different bearing materials used in industry?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Illustrate the range of viscosity covers most oils. Discuss their relative merits and 

applications. 
 

 b) Discuss the role of friction in sliding bearing.  
 c) Illustrate other parameters, apart from viscosity, that are significant in dealing with 

lubricants. Explain briefly their role on the effectiveness of the lubricant. 
 

 d) Explain the construction and working of falling sphere viscometer with a neat sketch.  
 e) Compare advantages and disadvantages of hydrodynamic and hydrostatic bearing.  
 f) Illustrate the working of the gas lubricated bearing.  
 g) Explain the calibration of friction loss in in journal bearings.  
 h) Discuss the advantages and disadvantages of hydrodynamic journal bearings.  
 i) Develop the significance of compressibility effect in the analysis of hydrostatic bearing.  
 j) Formulate ‘Reynold’s equation’ in two dimensions for hydrodynamic lubrication.  
 k) Calculate is minimum film thickness for effective lubrication.  
 l) Illustrate the design considerations for journal bearings.  
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Part-III 
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  A 150 mm diameter shaft carrying a load of 10kN and rotating at 1000 rpm is 
supported by a 40 mm long journal bearing. The bearing is lubricated with SAE 
20W/50 of density 900 kg/m3 and specific heat = 1650 J/kgK.Assume that the bearing 
clearance is 100 m and the inlet oil temperature is 50°C. Using the constant flow 
method calculate the operating temperature of the bearing. Discuss. 

(16) 

    
Q4  A rectangular slider bearing with pivoted shoe has the following specification : 

Length of shoe = 60mm 
Width of shoe = 55mm 
Slider speed = 5m/s 
Load = 25kN 
Absolute viscosity = 0.012 Pa s 
Determine the minimum film thickness and power loss due to viscous friction. Neglect 
side leakage. 

(16) 

    
Q5  Derive an expression for load carrying capacity of hydrodynamic journal bearing stating 

the assumptions. 
(16) 

    
Q6  Classify various bearing materials. Describe the criterion for selection of bearing 

materials. 
(16) 
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