Tmportant Note - 1. On completing vour answers. compulsorilv draw diagonal cross lines on the remaining blank pages.
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Note: Answer FIVE full questions, selectin f
; at least TWO questions from each pa \

i PART - A
State the conditions.for a\member to be in equilibrium:
i) When two forces@\d ) NG
i) When three forces-aef- f\\ C ;
iif) When two forces ari \tdrque act. N

(06 Marks)

A slider crank mechanisni f§; shown in Fig.QI(b). Tl'le fol'ce applied to the piston is 2000 N
when the crank is at 45° from- lDC Calculate the d@aymg’torque Ts.

AE {@00 mm

AB =300 mm
BC =600 mm
BD =200 mm
AE =200 mm
(14 Marks)
State and explain D' Alembert’s rl' ib (05 Marks)

Explain turning moment dlagrams Qf4-stroke l(,\@ngmc and multi-cylinder engine.

(06 Marks)
A gas engine working on @fto\ cycle develops 22, QSTCW at 300 rpm. The coefficient of
fluctuation of energy is ,1;83 “The fly wheel mass is 1{’[00 kg and its radius of gyration is
0.9 m. What is the cycllé\#p(ged variation from the mean'K _\ = (09 Marks)

’x

conditions. /7 :5 g / (08 Marks)
A shaft rotatmg“?et &(30 rpm transmitting 5 kW power to drlve ?16 er shaft at 500 rpm
through a belt‘\Thé\j?elt is 120 mm wide and 15 mm thick. The distance-between the centres
of the shaft Qi .y The effective diameter of smaller pulley is 0.75 m. Calculate the stress in

the belt, ifyit\i§'(i) an open belt drive, (ii) a cross belt drive. Take &eﬁﬁclem of friction

betweenAhe bcl‘t and pulley material as 0.3. (,}’ ,\ (12 Marks)
/Y '“* \, \"
The re\ielvmg masses for a single crank engine are equivalent to a mass of LOQ' 3g\at radius
225‘mm Determme the magnitudes of the balancing masses at radius 600 mm (n/,ty/o planes
‘Lf\a\nd M’ at distance of 300 mm and 900 mm from the crank, when (i) these pI@n@&are on
m“ppc,slte sides, (ii) these planes are on the same side. (% g,!:\ks)
\Equr masses M; = 100 kg, M, = 175 kg, M3 = 200 kg and M4 = 125 kg are fixed to t
""" 0f200 mm radius and revolve in planes 1, 2, 3 and 4 respectively. The angular posn’ué/n of
the planes 2, 3 and 4 with respect to 1 are 75°, 135° and 240° taken in the same sense.
Distances of the planes 2, 3 and 4 from 1 are 600 mm, 1800 mm and 2400 mm. Determine
the magnitude and position of the balancing masses at radius 600 mm in planes ‘L’ and ‘M’
located in the middle of 1 and 2 and in the middle of 3 and 4 respectively. (14 Marks)
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PART - B
Agffyﬁg cylinder vertical engine has cranks 300 mm long. The planes of rotatlén @f/ first, third
/’ﬁ)urth crank are 750 mm, 1050 mm and 1650 mm respectively from tﬁat “of the second
cra an\ heir reciprocating masses are 150 kg, 400 kg and 250 kg respectwe]y
i) mass of the reciprocating parts for the second cylinder an@x\h Yelative angular
"""" 5asof the crank in order that the engine may be in complete/pt ?ry balance.
i) If eac}z c@jmlectmg rod of all four cylinders is 1.35m long and t \s-péed is 300 rpm. Find
maxnm m}balanced secondary force and couple and A k positions at which
max1murﬁ£uﬁl;;alanced secondary force and couple occur. ‘“\ , (20 Marks)
A \ ‘‘‘‘
a. A porter governok has all four arms 300 mm long, the uppg'/rgﬁns/ are pivoted on the axis of
rotation and lower armsware attached to the sleeve at a dlst:a €35 mm from axis. The mass
of each ball is 7 kg ant- the 1oad on the sleeve is 540 N. Dt e(x,mme the equilibrium speed for
the two extreme radii of; 2&((9 tnm and 260 mm of rotat;aﬁ 0 éovernor balls. (10 Marks)
b. Ina spring loaded Hartne\ii goveynor the extreme rad‘%{:)fmtatxon of the balls are 80 mm and
120 mm. The ball arm and\ileeve arm of the belircfa lever are equal in length. The mass
of each ball is 2 kg. If the speet}§ a;ghe two extreme gdsmons are 400 and 420 rpm. Find:
i) The initial compression of iﬁq ,_cem;ral sprmg / /
ii) Governor effort \V / P Fi3m,
iii) Spring stiffness ’
iv) Governor power.

‘*»

(10 Marks)

a. With neat sketches, explain the effect e(gyroscoplc couple on pitching, steering and rolling
of a ship. o YL (10 Marks)
b. An aeroplane make a complete < a}f }:1rcle e»f%‘ 40 m radius towards left when flying at
175 kmvhr. The mass of the rot@ry\gngme and pmp@ller is 400 kg with radivs of gyration
300 mm. The engine runs at 2500 rpm clock\gséx\when viewed from rear. Find the
gyroscopic couple on the axrcpaﬁt What will be the lfegtof the aeroplane turn towards right
instead of left? AR / (10 Marks)

( “\

A symmetrical cam \Vltfkconvex flanks operating a ﬂai faébd follower has base circle
diameter of 75 mm ah& -nose radius of 10 mm. The lift of t‘ﬁe fg}l{)wer is 20 mm. The cam is
symmetrical and the; total'angle of action is 120°. Determine: /-7,

i) Principal dlﬁletisub)ls of the cam. {5.5 S

if) Accelerati \s\f the follower at the beginning of the lift, at t‘ﬁe ef};i of contact with the

c chular flanks 4t the beginning of contact with nose and at the‘ap

-dt the beginning of contact with nose and at the(apex of the nose. Speed

of cam 1@&45 600 rpm. /(/,/7, (20 Marks)
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