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[Maximum marks: 100]                       (Time: 3 Hours) 

PART – A 
[Maximum marks: 10] 

I. (Answer all questions in one or two sentences, Each question carries 2 marks) 
 

(1). Define flexible link. 

 (2). List out the assumptions to be made for deriving torque equation of a shaft? 

 (3). State the function of a key. 

 (4). Define pressure angle of a cam. 

 (5). Mention two applications of spur gears.                                                                  (5 x 2 = 10) 

PART – B 
[Maximum marks: 30] 

II. (Answer any five of the following questions, Each question carries six marks) 
 

(1). Discuss any five advantages of rolling contact bearing over sliding contact bearings. 

 (2). Draw neat sketches of the following types of keys (a) woodruff key 

                        (b) rectangular sunk key. 

 (3).  Describe the purposes for which a coupling may be used. 

 (4).  Sketch an I.C. engine piston and label its parts. 

 (5).  State the  different types of motion with which a follower can move. 

 (6).  Explain  simple gear train. 

 (7).  Discuss the factors to be considered in the selection of belt drives.                      (5 x 6=30) 

 

PART – C 

[Maximum marks: 60] 

(Answer one question from each unit.  Each question carries 15 marks) 

UNIT –I 

III.(a)  Write  in brief on the factors to be considered for the design of machine elements.              (8) 

    (b)   Illustrate the working of single slider crank chain.                                                                 (7) 
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OR 
 

IV.  (a).   Derive an expression for strength equation of a shaft subjected to bending moment 

               only.                                                                                                                                     (8) 

   (b). A solid shaft transmits 560 kW power at 300 rpm.  The maximum shear stress of the  

          material is 60 N/mm2.  Find the suitable diameter of the shaft.                                          (7) 

UNIT-II 
 

V.    (a)  A 40 mm diameter shaft is subjected to a tangential force of 20 kN around its 

              circumference.  Determine the sizes of key.  The allowable shear stress in  

              key is 60 N/mm2.                                                                                                                 (8) 

        (b)  Write short notes on splines and its applications.                                                               (7) 
 

OR 
 

VI.   (a)  Design a muff coupling which is used to connect two steel shafts of diameter 55 mm 

               transmitting 1100 N-m torque at 350 r.p.m.  The allowable shear stress and crushing 

               stress for the shaft and key made of plain carbon steel is 40 MPa and 80 MPa 

               respectively.  Allowable shear stress for the muff is 15 MPa.                                            (8) 

        (b)  A multiple disc clutch has five plates having four pairs of active friction surfaces. 

               If the intensity of pressure is not to exceed 0.127 N/mm2  Find the power transmitted 

               at 500 r.p.m.  The axial force required to engage the clutch is 2993 N.  The outer and  

              inner radii of friction surfaces are 125 mm and 75 mm respectively.  Assume uniform 

             wear and µ =0.3.                                                                                                                     (7) 

UNIT-III 

 

VII.       Draw the profile of a cam to give the following  motion to a reciprocating follower 

             with a flat contact of face.  Out stroke during 1200 of cam rotation.  Dwell for the 

              next 300 of cam rotation.  Return stroke during 1200 of cam rotation.  Dwell for the 

              remaining 900 of the cam rotation.  The stroke of the follower is 30 mm and the  

              minimum radius of the cam is 25 mm.  The follower moves with uniform velocity  

              during both out and return stroke.  The axis of the follower passes through the axis  

              of the cam shaft.                                                                                                                    (15) 
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OR 

VIII. (a)   Discuss the design considerations for a  piston.                                                                   (8) 

         (b)  Discuss the forces acting on the connecting rod.                                                                  (7) 

 

UNIT-IV 

IX.   (a)   Derive the condition for the transmission of maximum power through belt drive.        (8) 

        (b)   Find the pitch diameter, diametral pitch and module of a toothed gear having 

               50 teeth and a circular pitch of 20mm.                                                                                   (7)       

OR 

X.   (a)  Draw and explain an epicyclic gear train.                                                                                (8) 

       (b) Briefly describe the advantages of chain drive.                                                                       (7)       

                                                    .......................... 
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