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FACULTY OF ENGINEERINGAND TECHNOLOGY 

T.E.(Mechanical)Examination –MAY-2015 

Theory of Machines -II  

(Revised) 

[Time:  Three Hours]                                                                                                      [Max. Marks: 80] 

“Please check whether you have got the right question paper.” 

N.B              i) Solve any three questions from each section. 

ii) Figures to the right indicate full marks. 

  iii) Draw neat sketches wherever necessary. 

iv) Assume suitable data wherever necessary. 

SECTION A 

Q.1 A) Make a comparison of involute and cycloidal tooth profile. 04 

 B) A pinion of 20
0
 involute teeth rotating at 250 rpm meshes with a gear and provides a gear ratio 

of 2. The number of teeth on the pinion is 20 and the module is 8mm. if the interference is just 

avoided; determine- 

    i) The addenda on the wheel and the pinion. 

    ii) The path of contact. 

    iii) The maximum velocity of sliding on both sides of the pitch point. 

09 

    

Q.2 A) Define the following terms related to worm and worm gear- Axial pitch, Lead, Lead angle. 04 

 B) The angle between two shafts is 90
0
. They are joined by two spiral gears having a normal 

circular pitch of 8 mm and gear ratio of 3. If the approximate centre distance between the shafts 

is 160 mm and the friction angle is 5
0
, determine the following for maximum efficiency of the 

drive. 

    i) Number of teeth on each wheel  

    ii) Exact centre distance  

    iii) Efficiency 

    iv) Pitch diameters 

09 

    

Q.3 A) Define the terms: co-efficient of fluctuation of energy and co-efficient of fluctuation of speed. 04 

 B) A Proell governor has arms of 300 mm length. The upper arms are hinged on the axis of 

rotation, whereas the lower arms are pivoted at a distance of 35 mm from the axis of rotation. 

The extensions of lower arms to which the balls are attached are 100mm long. The mass of each 

ball is 8Kg and the mass on the sleeve is 60 kg. Atthe minimum radius of rotation of 200 mm, 

the extensions   are parallel to the governor axis. Determine the equilibrium speed of the 

governor for the given configuration. What will be the equilibrium speed for the maximum 

radius of 250 mm? 

09 

    

Q.4 A) Explain the gyroscopic couple effect on aircraft while taking a turn. 04 

 B) A four wheeled motor vehicle of mass 2000 kg has a wheel base of 2.5m, track width 1.5m and 

height of c.g. is 500 mm above the ground level and lies 1m from the front axle. Each wheel has 

an effective diameter of 0.8m and a moment of inertia of 0.8 kgm
2
. The drive shaft, engine 

flywheel rotating at 4 times the speed of road wheel in clockwise direction when viewed from 

the front and is equivalent to a mass of 75 kg having a radius of gyration of 100mm. if the 

vehicle is taking a right turn of 60 m radius at 60kmph, determine the load on each wheel. 

09 
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Q.5  Write short notes on : 

     i) Hartnell governor 

     ii) Types of gear trains  

     iii) Turning moment diagram 

 

05 

04 

05 

SECTION- B 

 

Ror methods.olllll eSECTION B SECTION B 

Q.6 A) Explain with neat sketch cone clutch. 04 

 B) A multi-disc clutch has three discs on the driving shaft and two on the driven shaft. The outside 

diameter of the contact surfaces is 240 mm and inside diameter 120mm. assuming uniform wear 

and coefficient of friction as 0.3, find the maximum axial intensity of pressure between the 

discs for transmitting 25 kW at 1575 r.p.m. 

09 

    

Q.7 A) What is centrifugal tension in a belt? How does it affect the power transmitted? 04 

 B) A chain drive is used for reduction of speed from 240 r.p.m. to 120 r.p.m. The number of teeth 

on the driving sprocket is 20. Find the number of teeth on the driven sprocket. If the pitch circle 

diameter of the driven sprocket is 600mm and centre to centre distance between the two 

sprockets is 800 mm, determine the pitch and length of the chain.  

09 

    

Q.8 A) Distinguish between longitudinal, transverse and torsional vibrations. 06 

 B) Find the natural frequency of the system as shown in figure 2. K1 = K2 = 1500 N/m, 

K3=2000N/m 

 

 

  K2 K1 

 

 

 

 

  

 K3 

 

07 

    

Q.9 A) Explain logarithmic decrement and damping factor. 04 

 B) A machine mounted on springs and fitted with a dash pot has a mass of 60 kg. There are three 

springs each of stiffness 12 N/mm. the amplitude of vibration reduces from 45 to 8mm in two 

complete oscillations. Assuming that damping force varies as the velocity, determine- 

    i) Damping coefficient. 

   ii) Ratio of frequencies of damped and undamped vibrations. 

   iii) Periodic time of damped vibrations. 

09 

    

Q.10  Write short notes on: 

     i) Slip and creep of belt 

     ii) Seismic instruments 

    iii) Chain drive 

 

05 

05 

04 

 

5 kg 

93b0165d1abe61613196ddd85ad5d025


