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Note: 1) Question paper consists of Part A, Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
1i1) In Part B, Answer any one question from each unit Each question carries 10 marks

(25 Marks)
Define gyroscopic stabilization. [2]
Define Static Equilibrium of a body. What are the conditions to be satisfied for a body
tor be in; static equlhbrium? A s e WA [3.] -------
:obtained e, S A Y ! .-'-»'., ,.- -._ [2]
Distinguish between ’self- locking brake’ and self—energized brake [3]
What is controlling force diagram in a governor? [2]

Draw the tuning moment diagrams for the following engines, neglecting the effect of
inertia of the connecting rod:

;11) Single cyhnder four stroke oycle 1. C engine
“What.is dynamic-balancing of rotatirig shaft? Ml N e £
A mass is attached to a shaft which is rotating at an angular speed of ® rad/s Describe

the procedure of balancing this mass by a single mass only. [3]
What is a torsionally equivalent shaft? [2]
How do you find the natural frequency of free longitudinal vibrations by the
Equlllbrzum method‘? [3]

(50 Marks)i'

Explain in what way the gyroscopic couple affects the motion of an aircraft while

taking a turn.

A uniform disc of 150 mm diameter has a mass of 5 N. It is mounted on one end of an

.arm of length 50 cm, The other end-of the arm is free-to retate in a uniyersal bearing: 1f, -,

.the disc.totates about the ‘arm with a speed of 400 rpm anttclockwrse lookmg from the : /.-

frofit, with what speéd will'it precess about the vertical axis?* T . ¥
OR




Explain the terms spin and precession. How do they differ from each other?
The dimensions of a four-link mechanism are: AB = 400 mm, BC = 600 mm,

‘CD = 500 mm, AD = 900 mm and ADAB 60°; ‘AD the fixed link: Eisa pomt on"‘_;
‘the:link BC such thatBE = 400 ‘mri and CE = 300.mm (BEC clookwvse) ‘A force.of /

50 £45° N acts on DC at a distance of 250 mm from D. Find the required input torque
on the link AB for static equilibrium of the mechanism. [5+5]

A plain collar type thrust bearing having inner and outer diameters of 200 mm and
450 mm is subjected to an axial thrust of 40 kN Assuming coefﬁcient of friction

and rubblng speed

Explain the terms of friction circle, friction couple and friction axis. [5+5]
OR

The essential features of a transmission dynamometer are shown in figure. The driving

pulley runs at 600 r.p.m. 1 and 2 are jockey pulleys mounted on a horizontal beam

Ppivoted-at the hinge-point shown,-about which the-complete beam.is-balanced when-at.

i,'rest AllL portions of the belt between the pulleys are vertical. Both the Jockey pulleys : 8
and"driving pulléyare each of 300 fm diameter, ‘and the thickness and weight of the" *

belt are neglected. The length / is 750 mm. Find a) the value of the weight W to
maintain the beam in a horizontal position when 4.5 kW is being transmitted and b) the
value of W, when the belt just begins to slip on driving pulley. The coefficient of
friction is 0.2 and maximum tension in the belt 1.5 kN. All dimensions are in mm. [10]

pulleys




g_"Suctlon stroke = 350 mm and compresslon stroke = 140@ mm?. Each mm represents"‘_;;
3 Nem. Assummg thé fesisting momient to be uniferm; find the mass. of the tim of a- flys &

1) Dlstance between the planes of revelution of C/and D,
‘jii)The miass mg; so-that the system is incornplete balance.

The turning moment diagram for a four stroke gas engine may be assumed for
simplicity to be represented by four triangles, the areas of which from the line of zero
pressurg are as follows:, Expans1on stroke = 3550.mm?; Exhaust stroke = 500 mm?;

wheel required to keep the mean speed 200 rpm within £2%. The mean radius of the

rim may be taken as 0.75 m. Also determine the crank positions for the maximum and

minimum speeds. [10]
OR

Wlth a neat sketch explam the worklng of a Hartnell governor

rotation of ball is 150 mm when the governor begins to lift and 200 mm when the
governor is at the maximum speed. [5+5]

What do you understand by period of vibration, cycle frequency, and resonance as

appliedto vibratory motion? Explain.. ~ » oA e a0 e -,
f'.,.'A shaft carries four rotatmg masses A of 5: kg, B of mB kg, Cof 4. 5 kg,g 1
in‘this order fromi‘feft to right. The efféctive radius of rotation of these masses from the" *

’.d.TD of 3. 5 ke

left are respectively 30 cm, 40 cm, 35 cm and 25 cm. The plane of rotation of A and B
are 35 cm apart and that between Band C are 45 cm apart. The angle between the A and
Cis 120°.
Determine:
i).The angle between A and B and that between A and D.

OR
A three cylinder radial engine driven by a common crank has the cylinders spaced at
120°. The stroke is 100 mm, length of the connecting rod 200 mm and the reciprocating
mass per cylinder 1.5 kg. Calculate the primary and secondary forces at crank shaft
speed of1500 rpm [10]

A shaft 2m long has a diameter of 8 cm for the ﬁrst 120 cm, and a dlameter of 10 cmn

for the remaining length. If one end of the shaft is fixed, and the other end carries a

rotor weighing 2.5 kN with a radius of gyration of 60 cm, what is the frequency of free

torsional vibrations of the system? Take G = 84 GN/m?. [5+5]
OR

Acshaft;, 1.5 m leng, which is supported:by flexible-bearings at the ends;, carries two.,
i__wheels each of 50 kg mass. One wheel i situated at the center of the shaft and the other',?’

at'a distarice of 375 mm from thé center towards Teft. The shaft is-hollow of exteriial” *
diameter 75 mm and internal diameter 40 mm. The density of the shaft material is
7700 kg/m?® and its modulus of elasticity is 200 GN/m?. Find the lowest whirling speed
of the shaft, taking into account the mass of the shaft. [10]




