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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. Define spherical pair and list three examples.
2. In a slider crank mechanism the lengths of crank and connecting rod are 50mm and 200 mm respectively. What is the maximum angular velocity of the connecting rod if the crank rotates at uniform speed of 200 rpm.

3. Discuss the principle for generating exact straight line motion.
4. If the follower follows sine harmonic type motion having lift 40 mm during the cam rotation of 600. The cam rotates with uniform speed of 100 rpm. Calculate the maximum velocity and acceleration of the follower.

5. Discuss worm gears with applications.
6. State the advantages of flat belt drives over V-belt drives.
7. Define dimensional synthesis of mechanism.
8. Define pressure angle of a cam and state its effect.

9. Define and state the applications of reverted gear train.
10. Differentiate fixed and moving centrodes.
Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a.  Explain the types of constrained motions with examples




3M

b.  Explain the inversions of quadric cycle chain type-I





7M

2. In a quick return mechanism, as shown in Fig. 1, the driving crank OA is 60 mm long and rotates at a uniform speed of 200 rpm in clockwise direction. For the position shown, find

          
  
i. Velocity of the ram R

            
ii. Acceleration of the ram R.
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Fig-1
3. a. Explain Hooke's Joint with neat sketch






8M

b. Write the applications of Universal coupling






2M
     4.
A cam with 30mm as minimum diameter is rotating at a uniform speed of 1200 rpm and has to give the following motion to a knife edged follower.



i)
Follower to complete out word stroke of 25mm during 1200 of  cam rotation with equal 

      uniform acceleration and retardation.



ii)
Follower to dwell for 600  of cam rotation.



iii)
Follower to return to its final position during 900 of cam rotation with SHM.


iv)
Follower to dwell for the remaining 900 of cam rotation.


Draw the cam profile if the axis of the follower passes through the axis of the cam.
5.  
    A 200 involute gears have following dimensions:

         module=6 mm, No.of teeth of pinion=14, No.of teeth of gear=64, addendum factor for both 
 

         gear and pinion is equal to 0.9. State whether interference occurs, if  so what is the pressure 
         angle to be increased in order to eliminate interference.
     6.  a. Derive the expression for ratio between tight and slack side tensions in belt drives
3M

          b. A flat belt is required to transmit 35 kW from a pulley of 1.5 m effective diameter running at       
   300 rpm. The angle of contact is spread over 11/24 of the circumference and the coefficient             of friction between belt and pulley surface is 0.3. Determine, taking centrifugal tension into              account, width of the belt required. It is given that the belt thickness is 9.5 mm, density of its                material is 1.1 Mg/m3 and the related permissible working stress is 2.5 MPa. 

7M

     7. a. Locate the I-centres for crank and slotted lever quick return mechanism at any one position           b. Explain Hart mechanism 



     8. 
   A planetary gear train is illustrated in Fig-2. The carrier (link 2) serves as the input to the    
   train. The sun (gear 1) is the fixed gear and has 30 teeth. The planet gear (gear 3) has 35 
  

              teeth. The ring gear serves as the output from the train and has 100 teeth. Determine the 
              rotational velocity of all members of this gear train when the input shaft rotates at 1200 rpm 
              clockwise.
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Fig-2
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Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data
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