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1.
A vertical petrol engine 150mm diameter and 200mm stroke has a connecting rod 350 mm long. The mass of the piston is 1.6 kg and the engine speed is 1800 rpm. On the expansion stroke with crank angle 30° from top dead center, the gas pressure is 750 kN/m2. Determine the net thrust on the piston. 
2.a)
Prove that the maximum fluctuation of ‘e’ is given by e=0.02ECs for a Flywheel 
where E=Mean kinetic energy of the flywheel and Cs=Total percentage 
fluctuation of speed.

   b)
The torque exerted on the crank shaft of a two stroke engine is given by the 
equation T=(14,500+2,300Sin2(-1,900cos2()N-m where ( is the angle moved 
by the crank from I.D.C.  If the resisting torque is constant find:


i) The power of the engine, when the speed is 150rpm.


ii) The moment of inertia of the flywheel if the speed variation is not to exceed 
(0.5% of the mean speed.


iii) The angular acceleration of the flywheel when the crank has turned through 
30o from the I.D.C.

3.
A differential band brake has! an angle of contact of 225°, one end of band is attached to a pin 150 mm from the fulcrum of the lever, and the other end to another pin 35 mm from the fulcrum on the other side of it, where vertically downward force acting at a distance of  500 mm from the fulcrum. The brake is to sustain a torque of 350 N-m and the coefficient of 
friction between the and  the drum is 0.30. Find:

(i)   The necessary force F acting vertically downward at the end of the lever for the clockwise and counter clockwise rotation of the drum and 

(ii) The distance of first pin from fulcrum for the brake to be self-locking, when the drum rotates clockwise.

4.a)
Is it possible to increase static friction to infinite value? Why?

b)
A turn buckle with right and left hand threads is used to couple two railway coaches. The threads are square, have a pitch of 125 mm and a mean diameter of 375 mm and are of single start type. Taking coefficient of friction as 0.15, find the work done in drawing the coaches through a distance of 150 mm against a steady load of 2500 N.
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5.a) 
Derive an expression for the height of Proell governor. 

   b) 
Calculate the minimum speed of a Pro ell governor, which has equal arms each 
200mm and r pivoted on the axis of rotation. The mass of each ball is 4kg and the 
central mass on the sleeve is 20kg. The extension arms of the lower links are each 
60mm long and parallel to the axis when the V minimum radius of the ball is 
100mm.

6. 
A four cylinder engine has the two outer cranks at 1200 to each other and their reciprocating masses are each 400kg. The distance between the planes of rotation of adjacent cranks are 400mm, 700mm, 700mm and 500mm. Find the reciprocating mass and the reciprocating mass and the relative angular position for each of the inner cranks, if the engine is to be in complete primary balance. Also find the maximum unbalanced secondary force, if the length of each crank is 350mm, the length of each connecting rod 1.7 m and the engine speed 500r.p.m.

7. 
A two cylinder uncoupled locomotive has inside cylinders 0.6m apart. The radius of each crank is 300 mm and are at right angles. The revolving mass per cylinder is 250 kg and the reciprocating mass per cylinder is 300 kg. The whole of the revolving and two - third of the reciprocating masses are to be balanced and the balanced masses are placed, in the planes of rotation of the driving wheels, at a radius of 0.8m. The driving wheels are 2m in diameter and 1.5 m apart. If speed of the engine is 80 kmph; find hammer blow, maximum variation in tractive effort and maximum 
swaying couple.

8.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.
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