Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

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

USN

Dynamlcs of Machmery

Time: 3 hrs. \ ,’,'f\ ”i\/Iax. Marks:100
ote: Answer FIVE full questions, selectlrg
at least TWO questions from each pari.
PART — A &
1 a. Statethe conditions for the equilibrium of the followmg ovstems

(1) Two force member
(i) Three force member

> ‘.//
E;

(iii) Member with two foxces and a torque (06 Marks)
a four link mechanism shown in Fig
(14 Marks)
AB =200 mm
BC =700 mm
BE =400 mm
AD =700 mm
CD =400 mm
(04 Marks)

m a motor running at 900 rpm.

Diameter of the drlvmg leley is 300 mm. The speed Of'i -dri
belt is 9.75 mm thick ﬂ”ld has a mass density of 0.001 g/mm- re‘ stress in the belt is not to

16 Marks)

a 011 0 relate speed of flywheel and maximum ﬂuctuatlon energy (08 Marks)
b. The vertlcal \scale of the turmng moment diagram for a multi cylmder ﬁngme is 1 mm equal

1nord»r/a”re 30, +382, —260, +310, —306, +248.

engme 1s running at a mean speed of 900 rpm and it is desrred that the totaimﬂuctuation of
speed is not to exceed +1.8% of the mean speed. Determine the mass moment- of inertia of
the fly wheel. i (1‘ “i’!arks)

i"I hree masses 10 kg, 12 kg and 8 kg are revolving at radii 6 cm, 7 cm and 8 cm in fhree
parallel planes A, B and C respectively of a shaft. Planes B and C are at a distance of 0.5 m
from A on either side of A (B is on left side). The three masses are placed in such a way
that, they an statically balanced. Find the unbalanced couple in a plane midway between A
and B if the shaft revolves at 1000 rpm. (20 Marks)
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PART -B &N
”"The stroke of each piston of a six cylinder two stroke in line engine is 3?20\“311‘?'1 and the
cbnmctmg rod is 800 mm long. The cylinder center lines are spaced at 500 3 “The cranks
are at- 60\apart and the firing order is 1-4-5-2-3-6. The reciprocating mass er cylinder is
100 kg nnd the rotating part is 50 kg per crank. Determine the out of \balance forces and
couples: about the mid-plane if engine rotates at 200 rpm. ' (20 Marks)

ollowing terms: (i) Stability of a governor (11) Ism,hromsm of a governor
(iii) Effort of 4’ guvernor. (06 Marks)
In a spring contrQ ed Hartnell governor, the mass of each ball/is-1. 6’kg Distance of fulcrum
from the axis of rotauon is 60 mm. The bell crank lever hag a'vertical arm 120 mm long and
a horizontal arm 50 mm Iong The mass of the sleeve is 6:5’kg:/ The sleeve begins to raise at
200 rpm and the raise’ of the sleeve for 5% increase is 9 \m\.; Determme the initial thrust in

(14 Marks)

Derive an expression for heel angle of a motor cycieio\avoid skidding. (10 Marks)
A ship is propelled by a turbine- rotor of mass 500-kg and has a speed of 2400 rpm. The rotor
has a radius of gyration 0.5 m-an ro;ates m cfock}mse direction when viewed from stern.
Find the gyroscopic couple when, 7 o Ok

(i)  The ship travels at a speed of 28 ki

1 ’hr aiid"steers to the left in a curve of 60 m radius.
(i) The ship rolls with angular veiouty 20.04 rad/sec. Clockwise when viewed from

stern. b (10 Marks)

N,

For a symmetr1ca1 tangent ¢ g\a roller sfollower, the least radius of cam is 30 mm
and roller radius is 15 mm. The angle of ascent-is 60°, the total lift is 15 mm and the speed of
the cam shaft is 300 rpm. CalcukatQ\_; D)
i) Principle dimensions of cam, (that is the di stance between the cam center and nose
center, nose radius and angle of contact of catn With straight flank).
ii) Acceleration of the i 116Wer at the beginning ofjche lift, where the roller just touches
the nose and at fhé’apex of circular nose. Assqme tHat there is no dwell between

~/ % (20 Marks)

ascent and descent
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