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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
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Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Which of the following is a higher pair? 
(i) Turning pair               (ii) Screw pair 
(iii) Belt and pulley          (iv)None of the above 

 

 b)  ……………… is an inversion of Double slider crank chain.  
 c) Maximum efficiency of square threaded screw jack……………………….  
 d) The number of Instantaneous centres in a mechanism is (where n is the number 

of links)……………. 
 

 e) Module of a gear is…………….  
 f) When the relation between the controlling force (Fc) and radius of rotation (r) for 

a spring controlled governor is Fc = ar + b, then the governor will be……………. 
 

 g) The type of gears used to connect two non parallel and non intersecting shafts 
is………………………….. 

 

 h) ……………..gear train is used for higher velocity ratios in a small space.  
 i) The ratio of tension of two side of a flat belt is given by…………………  
 j) The velocity of sliding of meshing gear teeth is………………..  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) State what do you mean by inversion of a mechanism?  
 b) What is grubler’s equation  
 c)  what is meant by the expression friction circle?   
 d)  Explain the term as applied to gears (i) Module (ii) pressure angle?  
 e) State on which kinematics chain each one of the following mechanism is 

based? (i) Ellipse Trammel (ii) steam engine (iii) beam engine (iv) Scotch yoke 
mechanism 

 

 f) A multiple clutch with 5 plates transmits torque of 400Nm. If μ=0.5 and inner 
radius and outer radius are 10cm and 15cm respectively. if four springs exert 
axial load then determine load per spring? 

 

 g) State law of gearing?  
 h)  What do you mean by Stability of governor?  
 i) Explain sun and planet gear train.  
 j) What is isochronous governor?  
    

Q3 a) Explain with the help of suitable sketches the inversion of (i) Slider crank chain 
mechanism (ii) double slider crank chain mechanism? 

(10) 

 b) Derive an expression for the efficiency of screw jack Considering collar    friction (5) 
   

 
 

Q4 a) A nut is moving in a horizontal plane against a force of 200KN at a speed of 
 5mm/sec by electric motor powered screw. The following data is to be used:     

(10) 
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(i) single start  square thread screw (ii) pitch of screw= 7mm  (iii) outlet diameter 
of screw = 45mm  (iv) μ = 0.15.  
Calculate the power required if efficiency of motor is = 83%. 

 b) An axial thrust of 50KN is carried by a collar thrust having inner and outside 
diameters of 25 cm and 40cm respectively. Assuming μ = 0.02 and local wear 
rate proportional to local intensity of pressure and local rubbing velocity. 
Determine the power absorbed in over-coming friction at a speed of 150 r.p.m 

(5) 

   
 

 

Q5 a) A cone clutch is to transmit 5KW at 400 r.p.m. the friction surfaces bear metal 
contact with μ = 0.2. What axial force is necessary if the mean diameter is 60 
cm and the cone angle is 300? Ignore the engagement force. 

(10) 

 b) Determine the minimum value for the ratio r2/r1 for an automotive single plate  
 clutch, at which the capacity of the clutch will decrease by not more than 10% 
 during initial wear period.      Where r1 is the outer radius of friction plate and r2 

 is  the inner radius of friction plate 

(5) 

    
Q6 a) Two spur gears of 24 teeth and 40 teeth of 8 mm module and 200 angle of  

 Pressure  are in mesh. Addendum of eacg gear is 7.5 mm. Determine (i) the  
angle through  which the pinion turns while any pair of teeth is in contact. (ii)  
 The velocity of sliding  between the teeth when in contact, on the pinion tooth is  
 at radius of  103mm.Speed of pinion is 300 r.p.m. 

(10) 

 b) Give a comparison between Reverted gear train and epicyclic gear train? (5) 
    

Q7 a) In a hartnell governor, the length of ball and sleeve arms of the bell crank lever  
 Is  150mm and 120 mm respectively. The pivot axis is 160 mm from the  
 governor axis. Mass of each governor ball is 3Kg. When the sleeve arm is  
 horizontal and the ball  arm is vertical, the mean speed of the governor is 500  
 r.p.m. The sleeve moves by  12mm up for an increase of 5%.Determine  
    (i) The equilibrium speed for a total sleeve movement of 24 mm. (ii) the 
spring rate (iii) the sensitiveness of governor (iv) the spring rate if the governor 
is isochronous at 500 r.p.m 

(10) 

 b) Explain the Spring loaded Governor (5) 
    

Q8 a) Two equal gear wheel of 37.5 cm pitch circle diameter and 6.25 mm module 
pitch are in mesh. The pressure angle is 200 and the teeth are of involutes form. 
Calculate the least addendum necessary if it is to be ensured that two pairs of 
teeth are always in contact. if a 6KW is to be transmitted at 113 r.p.m. 
Determine the normal force between the teeth, assuming that the force is 
shared equally by the two pairs of teeth? 

(10) 

 b) Explain the stability and sensitivity of governor. (5) 
    

Q9 a) Explain the double slider crank chain and their inversion. (10) 
 b) Explain the interference and under-cutting of the gear. (5) 
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