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Answer ALL questiong
PART A —

1. Why complete ‘balancing of reciprocatin sses is not possible in a single

cylinder engine — Justify.

2.  Explain the terms : Prima




11.

12.

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

A Single cylinder vertical engine has a bore of 300mm and a stroke of
mm. The connecting rod is 1m long. The mass of the reciprocati%fgg pe
is 140 kg. On the expansion stroke with the crank at 30. from the
dead centre ,the gas pressure is 0.7 MPa. If the engine runs at 250 r.p.m:
Determine :

O

(i) Net force acting on the piston
(11) Resultant load on the gudgeon pin,
(i11) Thrust on the cylinder walls, and

(iv) The speed above which, other thing re@ainin me, the gudgeon

pin load would be reversed in direction.
Or

The areas above and below the mean torque line foryan 1.C. engine are
aken in order. The scale
cal scale = 10 Nm and

tating parts are 45 kg with
a radius of gyration of 150mm. Ifthe speed 1s 1500 r.p.m., Find

A shaft carries four rotating , B,C and D in this order along its
axis. The mass A may be gégumed t0-he concentrated at radius of 18 cm,
B of 24 cm. C of 12 cm and . The masses of B, C and D are 30
kg, 50 kg and 40 kg respe he planes containing B and C are 30

cm apart. The angulgr
and 210° respectivel
shaft and masse

c'n of the planes containing C and D are 90°

The fraction of the reciprocating masses to be balanced,
The variation in tractive effort

(1i1) The maximum swaying couple.

Lo
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13. (a) The lengths of the upper and lower arms of a Porter governor are 200
mm and 250 mm respectively. Both the arms are pivoted on the axis of
the rotation. The central load is 150 N, the weight of each ball is 20 N
and the friction of the sleeve together with the resistance of the operatin
gear is equivalent to a force of 30N at the sleeve. If the é’zmiti
inclinations of the upper arms to the vertical are 30° and 40°. Déter ine
the range of the speed of the governor.

Or
(b) The mass of the motor cycle along with the rider is 180 kg. The

moment of inertia equal to 0.2 kgm? Determi
required if motor cycle negotiates a curve oi@a ius
108 km/hr.

14. (a) A machine mounted on springs and fitted a t has a mass of
60kg. There are three springs, each of stiffness 12 % m. The amplitude
of vibrations reduces from 45 to 8 mm complete oscillations.

Assuming that the damping force varies4 ocity, Determine

(i) The damping coefficient

(ii) The ratio of frequenci damped vibrations, and

Or

el engine has a mass of 400 kg and is
¢. The static deflection owing to the

(b)

he speed of-the driving shaft when the resonance occurs.

m long, supported in flexible bearings at the ends carries two
sachyof 50 kg mass. One wheel is situated at the center of the
d the other at distance of 375 mm from the center towards left.
he shaft is hollow of external diameter 75mm and internal diameter 40
ym. The density of the material is 7700kg/m? and its modulus of
asticity is 200 GN/m?. Find the lowest whirling speed of the shaft,
king into account the mass of the shaft.

Or
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(b) An electric motor is to drive a centrifuge, running vat four times the
motor speed through a spur gear and pinion. The steel shaft from the
motor to the gear wheel is 54 mm diameter and L meter long; the shaf
from the pinion to the centrifuge is 45 mm diameter and 400 mm lo
The masses and radii of gyration of motor and centrifuge are res @ tive
37.5 kg, 100 mm; 30 kg and 140 mm.

Neglecting the inertia effect of the gears, find the value of L if the gea
are to be at the node for torsional oscillation of the syst and hence

shaft material is 80 GN/m *
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