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A petrol engine has a stroke of 120 mm and connecting rod is 3 times the
crank length, The crank rotates at 1500 r.p.m. in clockwise direction.
Determine : (i) Velocity and aceeleration of the piston, and (ii) Angular
velocity and angular acceleration of the connecting rod, when the piston
had travelled one-fourth of its stroke from 1.D.C. (13)

Or

A horizontal steam engine running at 240 r.p.m. has a bore of 300 mm
and stroke 600 mm. The conneeting rod is 1.05 m long and the mass of
reciprocating parts is 60 kg. When the crank is 60° past its inner dead
centre, the steam pressure on the cover side of the piston is 1.125 Mpa
while that on the crank side is 0.125 MPa. Neglecting the area of the
piston rod, determine (i) the force in the piston rod; and (ii) the turning
moment on the crankshaft.

A single cylinder horizontal engine runs at 120 r.p.m. The length of
stroke is 400 mm. The mass of the revolving parts assumed concentrated
at the crank pin is 100 kg and mass of the reciprocating parts is 150 kg.
Determine the magnitude of the balancing mass required to be placed
opposite to the crank at a radius of 150 mm which is equivalent to all the
revolving and 2/3rd of the reciprocating masses. If the crank turns
30° from the inner dead centre, find the magnitude of the unbalanced
force due to the balancing mass. 3 13)

Or

A shaft of 100 mm diameter and 1 metre long is fixed at one end and
other end carries a flywheel of mass 1 tonne. Taking Young’s modulus for
the shaft material as 200 GN/m2, find the natural frequency of
longitudinal and transverse vibrations. (13)

PART C — (1 x 15 = 15 marks)

A multiplate clutch has three pairs of contact surfaces. The outer and
inner radii of the contact surfaces are 100 mm and 50 mm respectively.
The maximum axial spring force is limited to 1 kN. If the coefficient of
friction is 0.35 and assuming uniform wear, find the power transmitted
by the clutch at 1500 r.p.m. - (15)

Or
A mass of 500 kg is mounted on supports having a total stiffness of
100 kN/m and which provides viscous damping, the damping ratio being
0.4. The mass is constrained to move vertically and is subjected to a
vertical disturbing force of the type F coswt. Determine the frequency at
which resonance will occur and the maximum allowable value of F if the
amplitude at resonance is to be restricted to 5 mm. : 15)
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