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Q.CODE: B1126 
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) What is kinematic pair? What are the lower and higher pairs? Give two examples  
 b) What do you mean by friction circle?  
 c) State the the conditions for static and dynamic balancing of shaft.  
 d) The balancing masses are introduced in the plane parallel to the plane of rotation 

of the disturbing mass. To obtain complete dynamic balance, state the minimum 
number of balance masses to be introduced? 

 

 e) Define throw of a Cam?  
 f) State what do you mean by inversion of a mechanism?  
 g) Explain the term as applied to gears (i) Module (ii) pressure angle?  
 h) What are the advantages and disadvantages, when co-efficient of friction in 

screw jack increases? 
 

 i) What is the natural frequency in vibration?  
 j) What is logarithmic decrement?  
    
Q2 a) What is inversion? With neat sketch explain two inversion of single slider crank 

chain. 
(5) 

 b) Explain with sketches the different types of cam and follower. (5) 
    
Q3 a) A load of 25 kN is raised by screw jack, having square thread screw 12 mm pitch 

and mean diameter of 50 mm. If a force of 100 N is required to raise the load, (i) 
what should be length of lever? (ii) What is the MA? 
(Take µ=0.15) 

(5) 

 b) Derive an expression for Condition for maximum power transmission. (5) 
    
Q4 a) An epicycle gear consists of the three gears, A, B, & C. The gear A has 72 

internal teeth and gear C has 32 external teeth. The gear B meshes with both A 
and C and is carried on an arm, which rotates about the centre A at 18 rpm. If 
gear A is fixed, determine the speed of gears B & C 

(5) 

 b) With neat sketch, describe the differential gear of an automobile.                                       (5) 
    
Q5 a) Explain the terms, under damping, critical damping and over damping. (5) 
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 b) Derive the expression for frequency of torsional vibration for a shaft fixed at one 
end and loaded at free end. 

(5) 

    
Q6 a) The four masses m1, m2, m3 and m4 are respectively 200Kg, 300Kg, 240Kg and 

260Kg. The corresponding radii of rotations are 20cm, 15cm, 25cm and 30cm 
and the angles between successive masses are 450, 750,1350. Find the position 
and magnitude of the balance masses required if its radius of rotation is 20cm. 

(5) 

 b) A single cylinder reciprocating engine has speed of 2000r.p.m. stroke of 320 mm, 
mass of reciprocating parts 55Kg. mass of revolving parts at 155mm radius is 39 
Kg. If two third of the reciprocating parts and all the revolving parts are to be 
balanced. Find (i) the balance mass required at a radius450mm (2) The residual 
unbalanced force when crank has rotates 600 from top dead center? 

(5) 

    
Q7  Determine the width of 10 mm thick belt, is used for transmitting 15 kW power 

from a motor running at 900 rpm. The diameter of driving pulley is 300 mm. The 
driven pulley runs at 300 rpm & distance between the centers of pulley is 3 
meters. 
(Take µ=0.3, density of belt material =1000 kg/m3 and allowable stress for the 
belt material=25 MPa) 

(10) 

    
    
Q8  Write short answer on any TWO: (5 x 2) 
 a) Cone clutch   
 b) Interference and undercutting of gears  
 c) Maximum efficiency of square threaded screw jack  
 d) Vibration isolation  
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