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Answer \ALLL questions.

Complete balancing of reéiprocating mass in a single cylinder is not possible.
Justify.




11.

12.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

The turning moment diagram for a multi cylinder engine has b dra
to a scale of Imm = 325Nm vertically and 1mm = 3° horizontalls
areas above and below the mean torque line are —26, +378 —256, $3
-302, +244, —-380, +261 and —225 mm? the engine is run
speed of 600 rpm. The total fluctuation of speed is not to exceed + 1.8% qf
the mean speed. If the radius of flywheel is 0.7 m, find the mass
flywheel.

Or

The dimensions of a four-link mechanism [z
BC = 660mm, CD = 560mm, and AD = {900111 §
angular velocity of 10.5rad/s counter-clockwi

AD, the fixed link. The mass of the links £
The link AB has a mass of 3.54 kg, th x

A shaft is rotating at a péed. Four masses mi, mz, ms
and m4 of magnitudes 300™k =, 360 kg, 390 kg respectively are
attached rigidly to the shaft.- The masses are rotating in the same plane.

(1)
(i1)
(1) (2x4=28)
Variation in tractive force and

Swaying couple.

lowing data relate to a single cylinder vertical reciprocating
gine; mass of reciprocating parts = 40kg, mass of revolving parts
Okg at 180mm radius, speed =150rpm, stroke 350mm. If 60% of
the reciprocating parts and all the revolving parts are to be
balanced, determine (8)

(1) the balance mass required at a radius of 320 mm

(2) the unbalanced force when the crank has turned 45° from the
top dead center.
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13.

14.

(a)

(b)

(a)

A shaft is simply supported at its ends and is of 40mm in diameter and
2.5m in length. The shaft carries three point loads of masses 30kg, 70kg,
and 45kg, at 0.5m, 1m, 1.7m respectively from the left support. The
weight of the shaft per meter length is given as 73.575N. The young’s<>
modulus for the material of the shaft is 200GN/m?2. Find the critical speed
of the shaft. |

total stiffness of the springs is 12N/mm and damping coefficié
0.2 N/mm/s. The system is imparted to the mass. Determine

(1) The displacement and velocity of mass as a func@n f t1

(i1) The displacement and velocity after 0.4s.

A machine supported symmetrically on four sprin, sa of 80 kg.
The mass of the reciprocating parts is 2.2 ve through a

vertical stroke of 100 mm with simple ha jon. Neglecting

damping, determine the combined stiffn
force transmitted to the foundation th o impressed force. The

machine crankshaft rotates at 800 rp

If under actual working condition, the damping reduces the amplitudes of

successive vibration by 30%, fi

(1)  the force transmitted to the foindation at 800rpm
(11) the force transmitt soundation at resonance, and

(iii) the amplitude o thration at resonance.
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15.

(a)

(b)

A porter governor has all four arms 300mm long. The upper arms are
pivoted on the axis of rotation and lower arms are attached to the sleeve
at distance of 3.5 mm from the axis. The mass of each ball is 7 kg and th
mass on the sleeve is 54 kg. If the extreme radii of rotation of @ bal

are 200mm and 250 mm, find the value of minimum speed.

Or

(1)  The ship turns right at radii of 250 m with a speed of

Y

(i) The ship pitches with bow rising at an an velaocity of 0.08 rad/s
(iii) The ship rolls at an angular velocity o d/s:

=
%

<
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