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2 a. State and explain D'Alemberts principle. 
"m ffi *F (08 Marks)

b. Explain Inertia forces onla four - bar mecfffirforfr. d # (12 Marks)**&S\b. Explain Inertia forces oh.ti tbur - bar mecjffin$rfl. d_ * (12 Marks)
f "*" * .;"h

Vlodule-2
3 a. Why is balandiirgof Rotating massegd$me? (06 Marks)

b. A shaft 3m spafl'between bearing@ffiies two mass$"Jkg and 10kg acting at the extrimities
of the arlql bf length 0.45m alqkQ.6m respectivelffffie planes in which the masses rotate

are lr2fiflffSnd 2.4miespectrqeryffim the left UeaffidnA the angle between their arms is 600.

If thffifrro masses .* tffifu$tanced Uy Yo addr1ional rotating masses acting at radius of
0.3m and rotating i, @&6.3m to the rigtt:.of the left bearing and 0.3m to the left of the

*fu:ht bearing iespectively. letermine tgpffinitude of the two masses and the angle at

,.*,$hich they may bgls$p (14 Marks)
- ,^ d-l,q.'r

\- OR
4 a. Derive expffission for unbalanceds$rce in case of reciprocating masses. (10 Marks)^

b. The pistcilis'lpf u 4 cylinder verticat inline engine ieach thiir uppermost position at 900

interval in oider of their axiaT position. Pitch of cylinder : 0.35m. Crank radius : 0.12m,
length of C.R = 0.42mffi'=€ngine runs at 600 rpm. If the reciprocating parts of each engine

has a mass of 2.5kg, effiF{he unbalanced primary and secondary forces and couples. Take

central plane of enginp as reference plane. (10 Marks)

",,,-@'="* Modure-3;'-ku**
5 a. Compare betwffi Functions of Flywheel and Governor. (10 Marks)

b. Classify Governor's and explain working piinciple of a Simple Centrifugal Governor.

:"*-hCI' (10 Marks)
:"''" \*...', I of 2.:: ,& i
'"t''-t./

Time: 3 hrs. :m" {r1ax. Marks: 100
ffi.- *F **\

Note: Answer any FIW full questions, c*.ffirffig' ONE full questionffi each module.
.@*"f !$f,)

(12 Marks)
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Define: i) Sensitiveness

OR
ii) Hunting

A Porter governor has all four arms - 3 ;=th. opp.t arlns are pivoted on the axis

b. Two
apart
;ffi tryffi ;rd'w#;;il;-ffi.transmitted!r**ff;ity,h:"1Tsi1*Y::r::::
200 rpm? If the maximum peguiSsble tensron

is 0.25.

q
d.,.

4&l '3
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.= *****

-'#ffi.4::r*#h

lsochronous Governor.
(08 Marks)

of rotation and lower ffIns are attached to at i-distance 3Jmm from axis' The

mass of each ball is 7kg and the load on equilibrium sPeed

ls. (12 Marks)

7 a. Derive an exPression for total 6iq-e in Conical $W[:bearing conside'*9*l:T
pressureu.auriro.rn*.*.-i*u* ;' (10Marks)

b. The thrust ,f ;^;;;;ir.r gr,qf; a marine engine is;*6n up b{ a number of collars

inremated with the shaftxvhicfris 300mm in dianietet'Jfie thrusfon the shaft is 200KN and
integrated with the sha{*hicffi is 300mm in diametet'fhe thrust on tne snar ls zuuNl\ 4rr

the speed ir 7j;qf tmp constant and equaf,tffiff5 and assuming intensitv of pressure

equal to 0.3N/m;2. ffitI, J;;fti;;t.i ohffiria, and the number of cotlars required'

If the power l"tt;Wtfin is not to exceed tgI(W 
' 

(10 Marks)

, {Y-* ,ff"
furdtJo" for ratio of belt tenffi#- 10 Mark9

A;;;ffi^;i;;dt.urdother 200mm diameter are on parallel shaft 1'95m

.o*..t.a Uy cross'.qplU. Find the length of,t$e belt, angll of contact between

:y. What power 6-&a transmitted !r*q*..petwhen 
lareer pulley rotates at

J;;;;il; e"S*sibte tension %Sden 
is IKN andcoeffic**::ff::i:l
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