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Answer any Five questions

All questions carry equal marks
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1.a)
State the three useful applications of the gyroscopic action.

b)
A gear engine automobile is traveling along a curved track of 120 m radius.  Each of the four wheels has a moment of inertia of 2.3 kg-m2  and an effective diameter of 600 mm. The rotating parts of the engine have a moment of inertia of 1.25 kg-m2. The gear ration of the engine to the back wheel is 3:2 The engine axis is parallel to the gear axle and the crank shaft rotates in the same sense as the road wheels. The mass of the vehicle is 2,050 kg  and the center of mass is 520 mm above the road level. The width of the track is 1.6m. What will be the limiting speed of the vehicle if all the four wheels maintain contact with the road surface ?

2.
The turning moment requirement of a machine is represented by the equation T=(1000 + 500 sin 2θ – 300 cos 2θ ) N-m. 

Where θ is the angle turned by the crankshaft of the machine. If the supply torque is constant, determine.

a) The moment of inertia by the flywheel. The total fluctuation of speed is not to exceed one percent of the mean speed of 300 rpm.

b) Angular acceleration of the flywheel when the crankshaft has turned through the 45o from the beginning of the cycle.

c) The power required to drive the machine.

3.a)
State and explain the following terms 

i)   Coefficient of friction  (ii)  angle of repose  iii) angle of friction.






   

 b)
A lorry is moving on a level road at a sped of 36 kmph. Its centre of gravity lies at a distance of 0.6m from ground level.  The wheel base is 2.4m and the distance of centre of gravity from the rear wheels is 0.9m.  Find the distance traveled by the car before coming to rest when brakes are applied, (i) to the rear wheels (ii) to the front wheels & (iii) to all the four wheels.  The coefficient of friction between the tyres and the road surface is 0.45.






    
Contd….2.

Code No. 310354


-2-




OR

4. a)
Describe with sketches one form of torsion dynamometer and explain in detail the calculations involved in finding the power transmitted.     
    b)
In a band and block brake, the band is lined with 14 blocks, each of which subtends an angle of 150 at the drum centre.  One end of the band is attached to the fulcrum of the brake lever and the other to a pin 12.5 cm from the fulcrum.  If the torque applied to the drum is to be 3000 N, what minimum effort must be applied to the brake lever at a pin 0.75m from the fulcrum.  Take coefficient of friction as 0.25. 


5.a) 
What are the limitations of a simple Watt governor? Why has this type of governor become obsolete?










   b) 
A Porter governor has all four arms 300mm long .The upper arms are pivoted on the axis of rotation and the lower arms are attached to the sleeve at a distance of 3.5mm from the axis.  The mass of each ball is 7kg and the mass on the sleeve is 54kg.  If the extreme radii of rotation of the balls are 200mm and 250mm, find the range of speed of the governor.




6. A single cylinder engine runs at 250r.p.m. and has stroke of 180mm. The reciprocating part has a mass of 120 kg and revolving parts are equivalent to mass of 70 kg at a radius of 90 mm. A mass is placed opposite to the crank at a radius of 150 mm to balance the whole of the revolving mass and two – thirds of the reciprocating mass. Determine the magnitude of the balancing mass and the resultant residual unbalance force when crank has turned 300 from the inner dead centre, neglect the obliquity of the connecting rod.

7.a)
Derive an equation for the transverse vibration of a uniformly loaded shaft.

   b)
A rigid massless bar of length  L  is hinged at its end and carries a spring K2 with mass in at its right end. The bar is also supported by a spring K1 at a distance from the left hinge. Determine the natural frequency of the bar.

8. 
Three rotors A,B and C having moment of inertia of 2000, 6000 and 3500 kg m2 respectively and carried on a uniform shaft of 0.4 m diameter. The length of the shaft between the rotors A and B is 6m and between B and C is 32 m. Find the natural frequency of the torsional vibration. The modulus of rigidity for the shaft material is 80 GN/m2.
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