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
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Note: Answer any FIVE full questions, selectiﬁig’%%t least TWO questions from each part.
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V ol (06 Marks)
quired value of T, and various
(14 Marks)
F =2000N

AD =215mm

AB =200mm

BC =370mm

DC = 350mm

CE = 100mm

Fig.Q1(b)

State and explain D’ Alembert’s principle. (05 Marks)

Prove that the maximum ﬂuetuatlons of energy. is given by C ‘ 0 02 gE for a flywheel,
where E = mean K.E. and q = Total percentage fluctuation of speed (05 Marks)

A gas engine working on Otto cycle deve1ops 22.08 kW'V t 300 rpm. The coefficient of
fluctuation of‘energy is 1.85. The fl‘ wH el mass is 1000-Kg and its radius of gyration is
0.9m. What 1s the cyclic speed var:atlon from the mean" (10 Marks)

i
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Deriveaniexpression for the ratlo ‘of belt-tension . (08 Marks)

An open belt-drive connects. two pulleys 1.2 m and O 6 m diameter, on parallel shafts 10 m
apart. The mass of the*belts is 1 kg/m 1ength The maximum tension in the belt is not to

.exceed 2000 N and the coefﬁment of frlctlon is 0.25. The layer pulley, whlch is the drxver

;

380 rpm. Calculation the torque on each of the two shaﬁs power transmitted, power lost in

friction and the% efﬁ01ency of the drwe (12 Marks)
Explaln staﬁc and dynamlc balance ofa system of revolving masses with sketch. (06 Marks)
A shaft carries 4 rotating masses A, B, C, D in this order along the axis. The mass A may be
assumed to be concentrated ‘at 160 mm radius, B at 180 mm C at 200 mm and D at 120 mm
radius. The masses Bj “C'and D are 40 kg, 30 kg and 50 kg respectively. The planes

‘containing B and C are 300 mm apart. The angular spacing of C and D are 90° and 210°

respectively with respect ot B measured in same direction. If the shaft and masses are to be

(14 Marks)
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PART - B

Prove that the resultant unbalanced force is minimum when half of the reciprocating masses

are balanced by rotating masses (i.e) when C = : (06 Marks)
The pistons of a 4 cylinder vertical inline engine reach their upper most position at 90°
interval in order of their axial position. Pitch of cylinder = 0.35 m, crank radius = 0.12 m.
Length of connecting rod = 0.42 m. The én@iﬂe runs at 600 rpm. If the reciprocating parts of
each engine has a mass of 2.5 kg. Find%&itpé unbalanced primary atid’ secondary forces and
couples. Take central plane of engine-as reference plane. (Analytical method alone).
N A (14 Marks)
A spring loaded governor of the:Hartnell type has arms of'équal length. The masses rotate in
a circle of 120 mm diameter %When the sleeve is in the mid position and the ball arms are
vertical. The equilibrium:.speed for this position.is, 550 rpm, neglecting friction. The
maximum sleeve moyement is to be 25 mm and 'the 'maximum variation of speed taking in
account the friction to.be' 6 per cent of the mid position speed. The mass of the sleeve is 5 kg
and the friction may be considered equivalent to 35 N at the sleeve. The power of the
governor must ‘be_ stifficient to overcome the*friction by two percent change of speed either
way at nﬁd—p@siti?)’n. Determine, neglectﬁ}i@ B’bliquity effect of arms;
i) The yﬁi%fof each rotating mass v
ii) Theﬁ“‘@ﬁpriﬁmg stiffness in N/mm and "
iii) ;Eﬁéqiilﬁ?ial compression of Eprmg‘
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%}37 (20 Marks)

With usual notations and diagram, derive an expression for the gyroscopic couple, produced
by a rotating disc. ; By, o g (06 Marks)
A four-wheeled trolley car-has a total mass of 3500 kg. Each axle with its two wheels and
gears has a total M.1. 0f’30 kg-m’. Each i%hecfl is of 450 mm radius. The centre distance
between two wheels is 1.4 m. Each axle’is'é‘d?i%n by a motor:with speed ratio of 1 : 3. Each
motor along with its gear has a momeritﬁgp‘i2 inertia of 20¢kg-m’ and rotates in the opposite
direction to that'of axle. The center.of'mass of the car is 1"m above the rails. Calculate the
limiting speed of the car when it has to travel around a curve of 250 m radius without the
wheels léamzihg the rails. el (14 Marks)

i) during th%}iﬂ;\wfhe roller just 1@5&65 the straight flank.

ii) the rolletis at the outer endof its lift, i.e., at the top of the nose. (20 Marks)
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