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Sample Question Paper: 
 

Sample Question Paper 
 
Exam seat No.       

Maharashtra State Board of Technical Education 
Course Name:  Diploma in Mechanical Engg         Course Code: ME 
Semester: IV 
Subject:  Theory Of Machines  
Marks: 100          Time:3 hour 
Instructions – Instructions: 

1. All questions are compulsory 

2. Illustrate your answers with neat sketches wherever necessary 

3. Figures to the right indicate full marks 

4. Assume suitable data if necessary 

5. Preferably, write the answers in sequential order 

6. Mobile Phone, Pager and any other Electronic Communication devices are not permitted  in Examination 
Hall. 

 
Q.1(A) Attempt any six        2x6=12 
 

a) Define i) Kinematic Link ii) Kinematic Pair. 
b) State two applications of Cam and Followers.  
c) Define Slip and Creep with reference to Belt Drive.  
d) List the material used for i) Flat Belt ii) ‘V’ Belt. 
e) State the function of Governor in an IC engine.  
f) Define i) Coefficient of fluctuation of Speed  ii) Coefficient of fluctuation of Energy 
g) State types of Dynamometers 
h) State necessity of balancing of machines.  

  
 (B) Attempt any two                                                                   4X2=08   
            
      a) Define Constrained Motion State Types of Constrained Motions Explain    
           them with neat sketch. 
 

b) State function of clutch. State it’s principle of working 
 
c) Define (i) centrifugal tension (ii) Initial tension. State it’s formulae. State the condition 

         for maximum power transmission 
 
Q.2: Attempt any Four         4x4=16 
 
a) Differentiate between machine and mechanism on any four points 
 
b) Explain with neat sketch the working of Whitworth Quick Return Mechanism  
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c) State the formulae for calculating i) Velocity and ii) Acceleration of Piston using 
    analytical method. State the meaning of each term there in. Also state at what crank position    
    the velocity and Acceleration will be maximum?   
 
d) Explain with suitable sketch method to determine Velocity and Acceleration using Klein’s   
    construction?  
 
e)  Draw a neat sketch of Radial Cam with roller follower and show on it  i) Base Circle,   
      ii)pitch point, iii) pitch circle iv) Pressure angle v) prime circle vi) pitch curve vii) trace point    
      viii) Cam profile.  
 
f) Two shafts with centre to centre distance between them as 3 metres, are having two pulleys      
    with radii equal to 240mm and 320mm respectively. Find the length for cross belt drive  
 
Q.3: Attempt any Four         4x4=16  
 

a) In a given four bar chain PQRS, length of different links are as follows.  l(P,Q)=80mm, l(Q,R)=60mm, 
l(R,S) = 72mm  and  l(P,S)=100mm. Link PS is fixed and crank PQ rotates at 25rad/sec, in the clockwise 
direction. Determine Velocity of point R graphically by using Relative velocity method if Crank PQ 
makes angle of 600 with the horizontal. Draw the configuration diagram also.  
 
b) In a single slider crank mechanism ABCD, crank AB=20 mm & connecting rod BC=80mm .Crank AB 
rotates with uniform speed of 1000rpm in anticlockwise direction. 
Find i) angular velocity of connecting rod BC ii) velocity of slider C. When crank AB makes an angle of 
60 degrees with the horizontal. Draw the configuration diagram also. 
 
c) State the advantages & disadvantages of chain drive over the other drives. 
 
d) Draw a neat labeled sketch of single plate clutch and state its working. 
 
e) State and explain in brief the different forces which are required to be balanced in a   
    rotating machine. 
 
f) Define i) pressure angle ii) angle of ascent iii) angle of descent iv)dwell with reference to Cam profile. 

 
Q.4: Attempt any Four         4x4=16 
 
a) Find the diameter of driven pulley rotating at 500 rpm if the driver pulley is 250mm in diameter and 

rotates at 100 rpm by using a flat belt drive with 5% slip and the belt  
thickness is 5mm. 
 

b) Explain with neat sketch Oldham’s coupling as an inversion of double slider crank chain. 
 

c) Describe the principle of working of a flywheel. 
 

d) Explain with neat sketch construction & working of Proney brake dynamometer. 
 

e) A multiplate clutch has six plates. It has to transmit 20kW of power at 600 rpm. 
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Inner & outer radii of clutch are 80 &120 mm respectively if coefficient of friction is 0.3 .Find the 
maximum intensity of pressure between the discs. 
 

f) Four masses m1, m2, m3, m4 are 160kg, 300kg and 200kg respectively. The    
    corresponding radii of rotation are 300mm, 250mm, 150mm and 200mm respectively. 
   The angle between successive masses is 450,900 and 1350. Find  the   position  
    & magnitude of balancing mass required. If it’s radius of rotation  is to  be 200mm. 
    Solve the problem by using graphical method only.  
 

 
 Q.5: Attempt any Two         8x2=16 
 
a) Determine  i) the velocity and acceleration of piston   ii) Angular velocity of connecting rod 
     iii) Angular acceleration of connecting rod  of the configuration shown below by relative   
     velocity method. When crank OA   rotates with uniform speed of 20rad/s. 

                                     
                                                   FIG PROB Q 5 (a) 
 
  b) A cam with 60mm as minimum diameter is rotating clockwise and has to give   
       motions to a roller follower20mmdiameter as described below 

i) Follower to complete outstroke of 24mm during900of cam rotation with uniform velocity motion. 
ii) Follower to dwell for next 600of cam rotation  
iii) Follower to return to its original position during next 1200 of cam rotation with SHM  
iv) Follower to dwell for rest of the period. 
Layout the profile of the cam if the roller follower axis passes through the axis of cam. 
 

        c) An open belt drive is used to transmit 2.5kW power the belt is running at 2.5m/s      
       velocity  over the pulleys .The angle of contact being 1650 and coefficient of friction being    
       0.3 What will be the effect on power transmission if  
            i) Initial tension in belt is increased by 8% 
            ii) Initial tension in belt is decreased by 8% 
 
 Q.6: Attempt any Two         8x2=16 
 
a) i) Explain the types of gear trains with the help of neat sketch. 
    ii) Differentiate between flywheel and governor. 
 
b) A band brake is used for winch. The band is wound over a drum 0.75m diameter .The two   
   ends of band are attached to pins on opposite sides of fulcrum of brake lever of 25mm and  
   100mm from fulcrum. The angle of lap on the drum is 2400.The coefficient of friction is 0.25.  
   If the load of 500N is applied at end of lever 1 m long; find the braking torque applied if the   
   drum rotates in   i) clockwise direction   ii) Anti-clockwise direction   
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c) Find the power lost in friction in a conical pivot bearing supporting a vertical shaft 200mm in  
    diameter subjected to axial load of 30kN .The cone angle is 1200 and coefficient of friction  
    0.025.The shaft is rotating at 200rpm. 
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