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Time: 3 hrs. Max. Marks:100
g 1 a. Discuss the equilibrium of the follo@ya,g systems P
o Amm« ¥
| (i) Two force members (ii) Three force me bers
P (iii) Members with two forces “torque (09 Marks)
3 b. With usual notations, expl principle of v1rtual yvork considering a Slider Crank
§ Mechanism. (11 Marks)
2 .
£ 2 a. Discuss the followingterms:
S (i) Turning Mon;egt Diagram
I (i)) Co- efﬁmem f fluctuation of energy
(iii) Co- efﬁ01ent Qf" ﬂuctuatlon of speed ¢ (06 Marks)

excée %ﬂ% Find :
(i) Power of the engine /
(i) Mass of rim type ﬂywheel concentrated at 0’

g

and boss. (14 Marks)
3 4. Z (06 Marks)
b. ter 1000 mm is transmitting
material 0. 001,2:‘gm/mm tthkHGSi Qf belt = 10 mm, 0@nsidermg centrlfugal tensmn find

width of belt; safe working stress is 1.5 MPa. Als y
(14 Marks)
4 (04 Marks)

=35 kg The mass

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

(16 Marks)
PART - B
5 The cranks and connecting rod of a 4 cylinder incline engine running at 1800 rpm are

50mm, 250mm each respectlvely and the cylinders are spaced 150mm apart. If the cylinders
are numbered 1 t04 in sequence from one end and the cranks appear at intervals of 90° in an
end view in the. der 1 - 4 - 2 — 3, the reciprocating mass corresponding to each cylinder is
1.5 kg. Determine (i) Unbalanced primary and secondary forces, if any (ii) Unbalanced
primary and Secondary couples with reference to central plane of engine. (20 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Explain the terms sensitiveness, stability, effort and power o "a governor. (08 Marks)
The length of upper arm and lower arms of a Poftar*Governor are 200mm and 250mm

¥

respectively. Both the arms are pivoted to the axis 9“’):2%tation. The central load is 150N, the
weight of each ball is 20N and the of the sleevetogs ther with the resistance of the operating
gear is equivalent to a force of 30 N at the fféév . If the limiting inclinations of the upper

arm to the vertical are 30° and 40°, determin ‘t,h%&ran e of speed of the"governor. (12 Marks)
é?ﬁ L g p i
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Derive an expression for the Gyroscopic couple. (05 Marks)
The motor of a marine having a mgss,of 1000 kg and radius of gyration 300mm rotates at
1550 rpm clockwise when looking, from the bow. Determing the gyroscopic couple and its

4

effect on the ship in the followjfi )‘éa'%es: @. 7

(i) When the ship pitches Mtﬁ’; angular velocity of 1 rad/séc when the bow a) Rising
b) Falling Ao 7 4 ’~ 4

(i) When the ship is speeding at 40 km/hr and takes'a right turn in a circular path of 200m,
radius gf’ 9 %wﬁ

(iii) When the shig;%odlis”at certain instant, it hassgn angular velocity 0.5 rad/sec when viewed
from the stggﬁ@ / (15 Marks)

#h

The follo Yfrg*ﬁzﬁa relate to a symmetr%y %:cular cam operating on a flat-faced follower,
least radg\t%%” =/25mm, nose radius = 8mm, lift of the valve = 10mm, angle of action of
cam a«;ﬁ %, cam shaft speed = 1000-rpm. Determine (i) Elank radius (ii) Maximum velocity
(iii) Maximum acceleration (iv) MaXimum retardation If:tHe mass of the follower and valve

with which it is in contact is 4 kg;find the minimugngﬁéx%% exerted by the spring to overcome
the inertia of the moving Jga;ts@ - é?%w (20 Marks)
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