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DYNAMICS OF MACHINERY

(Common to AME, ME, MCT, MSNT)
Time:3 hours
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Nirtai""rnis questibn"fraier contains iwo'parts A and i]."" i " '."'

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries

10 marks and may have a, b, c as sub questions.

1.a) Explain the application of gyroscopic principles to aircrafts. tZ)
b) What will be the effect of the gyroscopic couple on a disc fixed at a certain angle to a
,"... "-...rotating sh4f"tJ.""l: i...r :..1r i."-: :-..r i"..; :.". i..., ,..[r3]
f). ::..Distinguisti'tistiveen brakesiiiit&.dynamometgii.:;..: i":i. i;".i l'':" ::"[2]

d) What is meant by the expression 'friction circle'? t3l
e) Define the terms 'coefficient of fluctuation of energy' and 'coefficient of fluctuation of
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speed', in the case of flywheels.
What are the effects of friction and of adding a central

. .""povernor? t""'. ."'. :"".."'. :"'.."'.
" 

: :.. bi stinguish'iiri#ary and seoJir,6iy balancin$: :. i :.. i

How do you balance V-engines?

r?tt-l
the sleeve of a Watt
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i3l
12)Define free vibrations, fbrced vibrations and damped vibrations.

What do you unclerstand by urrder clarrrping. eritical darnping and ovsr damping? [3]

A four-wheeled trolley car of total mass 2000 kg running on rails of 1.6 m gauge,

rounds a curve of 30 m radius at 54 km/h. The track is banked at 80. The wheels have
an external diameter of 0.7 m and each pair with axle has a mass of 200 kg. The radius

' i..'irf gyrationr'fo{.9"h pair is 9:8.ry The heigh$'qf'bentre of giaVi"ty of the cariab6-vb the
""'"wheel base ii'"I"m. Deterniirie,"'ittowing fcir"bentrifugal foici'eira gyroscopic cbuple

actions, the pressure on each rail.
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A rear engine automobile is travelling along a track of 100 metres mean radius. Each of
.."the four road wireels has a mgr4gnt of inerti4.pf..J.5 kg-m' u[d u.u effective diameter of

i"':'i""0.0 m. Th<i'qGdfing parts ,it;theiengine tra'ie'h'inoment ofimdrtia or t.z tg*n?:irne
engine axis is paraliel to the rear axle and the crankshaft rotates in the same sense as the
road wheels. The ratio of engine speed to back axle speed is 3 : 1. The automobile has a
mass of 1600 kg and has its centre of gravity 0.5 m above road level. The width of the
track of the vehicle is 1.5 m. Determine the limiting speed of the vehicle around the

:..""....purve for aJl."f.or;r wheels tp""paiptain cont4ct with the road.s.u"rface. Assuqe".that the
i''i. i:""ioad surfacH.is;irbt cambereillaqi$ centre of gi6vilj. of the autii$nbhfrle lies cenfi*Jly.;with

l10l

respect to the four wheels. l10l
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5. The below Figure shows a brake shoe applied to a drum by a lever AB which is pivoted

...at 
^fixed 

miit.A and rieidly.fixed to the str"oe..fhe radius of'the.drum is 160'mrn'' The

i'',. !,:.[o"rn"i*ibn itttion at"ttrd:brh6 tining is b:ai:ti the drum ftitatds clockwisti;:.fitrd the

braking torque due to the horizontal forci of 600 N at B. t10l

6. A certain machine requires a torque of (1500 + 200 sin O) N.m to drive it, where O is

the algle of rotation of tn" shaft. Thc machinc is dircctly coupled to an engine which

produces a torque of (1500 + 200 sin 2O) N.m. The flywheel and the other rotating

...p*, attache"d lo.the engine.fupvsa mass of 3,"QQ,k€ at a 
-radius.g,!9"yrTion "{ 

2pq mm. If

:i,::ih; mean .i,..lt'i, zoo rpmi'.Fihd (a) tr," fhiotijation of enerly. ffi) the total 0'erdeiltage

fluctuation-oi ipeed (c) the maximum and the minimum angular acceleration of the

flywheel and the corresponding shaft positions. t10l
OR

7. In an engine governor of the Porter tlpe, the upper and lower arms are 200 mm and

t".", ;.:?50 ** i"speitively and plygt'$ ol t,he *it*f,:q3tion' The+rnss of the central Joad is

1",;.i:..'rs tg, theiinitii "f eacrr frfiif::iL z tg und'':t'ibtion of thei"sleeVe togethed''wlili the

resistance of the operating gear is equal to a load of 25 N at the sleeve. If the limiting

inclinations of the upper arms to the vertical are 300 and 400, find, taking friction into

account, range of speea ofthe governor' tlOl


