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I nstructions to thetandidates’
1) Answer QZXor Q.2 Q3or Q4. o
2) Neat-diagramsmust be drawn wherever necessary. 0
3) Figuresto theright side indicate full marks.
4) Assume suitable data wherever necessary. %
Q1) @ Whatis meant by primary and secondary b g of reciprocating
asses? [6]

b) A rotating shaft carries four disturbing 568 20 kg, 16 kg, 18 kg and

14 kg at radii 60 mm, 70 mmy fand 70 mm respectively. The
masses m,, m, and m, revolve | es

30 mm, 160 mm and 280 mm
from plane of m_ andlocategha 5 and 270° respectively measured
in counter cl ockW|se di rect I

um,. If shaft isdynamically balanced
by two masses, both loga mm radii and located midway between
m, & m,; and m|d

een m, & m,. Determine magnitude and

angular posmon % |ng massas [9]
Q2) & Explan the od of dlrect and reverse cranks to determine;the
unbala @ esinradial engines. [6]

t carriesfour massesin parallel planesA, B, C-and D ifithisorder
ng Its length. The masses at B and C are(187kg.and 12.5 kg
; ectively, and each has an eccentricity of 60 mm. Tihe masses at A

and D have an eccentricity of 80 mm. The angie betwesh the masses at

% B and Cis100° and that between the masses at B-arid A is 190°, both
being measured in the same direction. The‘axial \gistance’ between the

planes A and B is 100 mm and that between B@nd C is 200 mm. If the

shaft isin complete dynamic balance, [9]

determine:

1)  The magnitude of the masses at A and D

i)  The distance between planesA and D

i)  Theangular position of the massat D

PT.O.



Q3) @ Explainthe effect of gyroscopic cougie on two wheeler. [7]

b) An areoplane makes acomplete hiaf circle of 90 m radius, towards right
when flying at 400 km/hr. The rotating engine and the propeller of the
plane have amass 500 kg with aradius of gyration of 40 cm. The engine
rotates at 3000 rarmvin anticlockwise direction when viewed from the
front end. Find the gyroescopic couple on plane and state its effect on it.

[8]

. S
Q4) @ Deriyefrom thefirst principles an expression for the gyroscopt ple.
g , [6]
b) A snipispropelled by aturbine rotor having amass 9#50Q kg and speed
of 2100°rpm. The rotor has radius of gyration of g and rotatesin
er

cleckwise direction when viewed from the %@ mine gyroscopic
couple and its effect in following conditi onQ [9]

1)  Theshiptakesleft turn at r; @9 at speed of 30 km/hr.

ii)  Theship pitches 6° above Delow the horizontal position. The
bow is descending with m velocity. The pitching motionis
simple harmonic wit adic time of 20 sec.

i)  The ship rolls % ertain instant it has angular velocity of

0.03 rad/sec @ 'se when viewed from stern.
0 » o o
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