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SUBJECT-  Theory of Machines 
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PART-A  (15 Marks) 

 

Q. No. – 1 Answer the following questions.                  15x1=15                                        

(i) Discuss the mobility of mechanisms. 

(ii) Explain the main conditions for rocker-rocker mechanism. 

(iii) Describe the vector addition and subtraction rules. 

(iv) Discuss the rules to locate I-centres by inspection. 

(v) Recognise the Tangential and centripetal component of acceleration. 

(vi) Explain the pitch curve and pressure angle in cam profile. 

(vii) Explain the condition of static equilibrium when three force act upon a body.  

(viii) Define the D’Alembert’s principle. 

(ix) Explain the turning moment due to force f on the piston. 

(x) Describe the turning moment diagrams. Why they are drawn? 

(xi) Identify the term of crowning in case of flat belt. 

(xii) Describe the following terms. 

(a) Intermediate pulley (b) loose and fast pulley 

 
(xiii) What is the difference between double-helical and herringbone gears? 

(xiv) Identify the velocity ratio for reverted gear train. 

(xv) Explain the circular pitch of spur gear. 

PART-B (20 Marks) 

2 Solve the Grashof ’s law conditions also develop the crank-crank and crank-lever mechanisms  and their 

practical applications. 
5 

3 Explain the cam and its types. 5 

4 Develop the conditions of balancing when several masses rotating in different planes. 5 

5 Develop the Involute teeth profile and calculate the effect of altering the centre distance on the 

velocity ratio for involute teeth gears. 
5 

      PART-C (40 Marks) 

 

6 Determine the degree of freedom for given kinematic linkage as shown in fig (a) &(b). 

   

10 

7 Explain Kennedy’s theorem and create all I- centre (instantaneous centre)  for four bar  link 

mechanism. 
10 

8  For the configuration of a slider-crank mechanism shown in fig. calculate the  10 



 
(1) Acceleration of the slider at B. 

(2) Acceleration of the point E. 

(3) Angular acceleration of the link AB, OA rotates at 30 rad/s counter-clockwise. 

9 A cam with minimum radius of 30mm is to be designed for knife-edge follower with following 

data:- (a) To rise the follower through 40 mm during 120  degree rotation of  the cam. (b) dwell 

for next 30 degree of cam rotation. (c) descending of the follower during  90 degree of cam 

rotation. (d) dwell during the rest of the cam rotation. 

Draw cam profile of cam if ascending of cam is with simple harmonic motion and descending of 

cam with constant velocity and the line of stroke of follower is offset 10 mm from the axis of cam 

rotation.  

10 

10 Express the relation for velocity and acceleration of a piston. Also determine the relation for 

angular velocity and angular acceleration of connecting rod. 
10 

11 Three masses of 10 kg, 15 kg and 20 kg attached at radial distance of 70 mm, 120 mm and 50 

mm respectively to a disc on shaft are in complete balance. Determine the angular positions of 

the masses of 15 kg and 20 kg relative to 10 kg masses.   

10 

12 Develop the relation for path of contact and arc of contact in tooth gears. 10 

13 In the epicyclic gear train shown in fig, the compound wheel A and B as well as internal Wheel 

C and D rotates independently about the axis O. the wheel E and F rotates on the Pins fixed to 

arm a. all the wheel are of the same module. The number of teeth on wheel are TA= 60, TB= 70, 

TE=TF= 30. Determine the speed of C if  

(1) The wheel D fixed and arm a rotates at 300 rpm clockwise. 

(2) The wheel D rotates at 300 rpm counter clockwise and the arm a rotates at 20 rpm  

Counter clockwise.  

 

10 

 

 


