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PART – A 
[Maximum marks: 10] 

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

(1). Differentiate the working stress and factor of safety. 

 (2). Write the torsion equation. 

 (3). List the types of governors. 

 (4). Name the flat belt drives. 

 (5). Differentiate cams and followers.                                                                                 (5 x 2 = 10) 

PART – B 
[Maximum marks: 30] 

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

(1).  Explain the general procedure for design. 

 (2).  State the purpose of shaft couplings. 

 (3).  Explain the functions of flywheel and coefficient of fluctuation of speed. 

 (4).  An engine running at 150 rpm drives a line shaft by means of a belt.  The engine pulley is 

        750mm diameter and the pulley on the line shaft is 450mm.  A 900mm diameter pulley 

        on the line shaft drives a 150mm diameter pulley keyed to a dynamo shaft.  Find the  

         Speed of dynamo shaft when 1.  There is no slip and 2. there is a slip of 2% at each drive.                

 (5).  Describe the classification of bearings. 

 (6).  Explain  different types of gear trains. 

 (7).  Design the rectangular key for a shaft of 50mm diameter.  The shearing and crushing  

        stress for the key material are 42MPa and 70MPa.  Assume width and thickness of  

        key is 16mm and 10mm respectively.                                   (5 x 6=30) 
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PART – C 

[Maximum marks: 60] 

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

 

UNIT –I 

III.(a)   Explain the designation of screw threads.                                                                              (6) 

 

    (b)    A load of 2500N is to be raised by a screw jack with a screw of 75mm mean 

             diameter and pitch of 12mm.  Find the efficiency of the screw jack.  If the coefficient 

            of friction between the screw and nut is 0.075.                                                                       (9) 

OR 
 

IV.  (a).  Explain the factors governing the design.                                                                             (6) 

 

   (b). A steam engine cylinder has an effective diameter of 350mm and the maximum 

         pressure acting on the cylinder cover is 1.25m/mm2.  Calculate the number and size 

         of studs required to fix the cylinder cover.  Assuming the permissible stress in the studs 

         as 33MPa.  And core diameter of stud is 20.32mm.                                                               (9) 

UNIT-II 
 

V. (a)   Proof the equation of design diameter of solid shaft.                                                            (6) 

 

     (b)  Design a muff coupling which is used to connect two steel shaft transmitting 40KW 

            at 350rpm.  The material for the shaft and key is plain carbon steel for which allowable  

            shear and crushing stress may be taken as 40 MPa and 80 MPa respectively.  The material  

           for the muff is cast iron for which the allowable shear stress may be assumed as 15 MPa.      (9)                           
 

OR 
 

VI. (a)  Design the dimension of a rigid flange coupling (protected type) of a shaft  

             diameter d mm.                 (6) 

 

      (b)   Find the diameter of a solid steel to transmit 20KW at 200rpm.  The ultimate shear  

              stress for the steel may be taken as 360MPa and factor of safety as 8.  If a hollow shaft  

              is to be used in place of the solid shaft.  Find the inside and out side diameter when the ratio 

              of inside to out side diameter is 0.5.                                                                                        (9) 
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UNIT-III 

VII.  (a)  Explain with sketch the working of a porter governor.                                                         (6) 

 

        (b)   The load on the Journel  bearing is 150 KN due to turbine shaft of 300 mm diameter 

               running at 1800 rpm.  Determine the following. 

1. Length of the bearing if the allowable bearing pressure is 1.6 N/mm2 and  

2. Amount of heat to be removed by the lubricant per minute.  If the bearing temperature 

is 600c and viscosity of the oil at 600c is 0.02kg/m.s and the bearing clearance is 

 is 0.25mm.                                                                                                                     (9) 

OR 

VIII. (a)   Describe Bearing characteristic number  and bearing modulus for journel bearing.        (6) 

 

         (b)  Construct a cam profile using the following data. 

               Out stroke during 900 of rotation. 

               Dwell for next 300  of rotation. 

               Return stroke for next 900 of rotation. 

              Dwell for the rest of motion.  Stroke of  follower 25mm, minimum radius of  cam 50mm. 

             Axis of knife edged follower is offset by 20mm from the axis of cam shaft. 

             The follower moves with uniform velocity during both out stroke and return stroke.             (9) 

UNIT-IV 

IX.   (a)   Explain with sketch nomenclature of spur gear.                                                                     (6) 

 

        (b)   Two pulleys one 450mm diameter and the other 200mm diameter on parallel shafts 

                1.95m apart are connected by a cross belt.  Find the length of a belt required and the 

                angle of contact between the belt and each pulley.  What power can be transmitted by 

                the belt when the larger pulley rotates at 200 rpm/min.  If the maximum permissible 

                tension in the belt is 1KN, and the coefficient of friction between the belt and 

               pulley is 0.25.                                                                                                                             (9)      

OR 

X.   (a)  Mention advantages and disadvantages of chain drive over belt drive.                                    (6) 

 

       (b)  Two parallel shafts, about 600mm apart are to be connected by spur wheels.  

             One shaft is to run at 120rpm and other at 3600rpm.  Design the wheels, if the  

             diametral pitch of the teeth is to be 0.25mm.                                                                            (9)       

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