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. b. In a four bar mechanir. sliQ*f in Fig.Ql(b), torque *[:*and Tq have magnitudes of
3000 Nm and 2000 Nm p6gffively. Take AD : 800$qtm, AB = 300 mm, BC : 700 mm
and CD :400 mm. F equilibrium of mec[d{ffi find the required input torque on
the crank.
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Note: Answer any FIVE full questions,s6k g at least TWO questioplfrom each part.
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2 a. Explain D'Aleq@ principle and wlq;ff,is used. {*"1" (05 Marks)

b. A single cylin8efgfbur stroke LC. trriqilqrydevelops 30 KlSofpower at 300 rpm. The T.M.
diagram for $e expansion and qompression strokes *rllqx be taken as isosceles triangles on

bases 0 !o r.and 3n to 4n radiarlilBopectively and the*#$ik done during compression is25Yobases 0 -tSi.)land 3n to 4n radiaris_reppectively and the*wpik done during compression is25Yo
of th+t.:T|ffLring expansion.;W.offidone during sffin and exhaust is neglected. Find the
M.I. &m$wheel to keep thffid$d fluctuation,l.5.$6 on either side of mean speed. Sketch ther &r*

f.Mediagram 
and marlg$ryffidiagram 

"ffi 
of maximum and minimum speed. 
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a. ." Derive an expresffi"ftir frictional togqud in a flat collar bearing assuming uniform pressure

and uniform wparff# *l-).U (08 Marks)
b. A flat belt is_ie{liired to transmitg.ffi}GW from apulley of 1.5m effective diameter running at

300 rpm. fnEg"t" of contact i*sp%aa ou", fi of the circumference and the coefficient of
\

friction between the bekffi$the pulley surface is 0.3. Determine taking centrifugal force
into account width of bbffidquired, it is given that the belt thickness is 9.5 mm, density of
material is 1.1 mg/m' and the permissible working stress is 2.5 MPa. (12 Marks)

&"
Why is balancffifftotating parts necessary for high speed engines? (04 Marks)
Four masses offi!5nitude 5, 6, M and 8 kg revolve in planes A, B, C and D respectively.
The planes B;rC, D are placed at a distance 0.3m, l.2m and 2.0m respectively.from A. The
masses,&h.qt same radii of 0.3m. Find the magnitude of M and relative angular position of
all mffi".for complete balance. (16 Marks)*-*,/ lof2

!*!=::lal.

{',1,i'v



5a.
b.

What are in-line engines and state how are they

In a 3 cylinder radial engine all the connectin

PART _ B

centre lines are set at 120o' Mass of reci
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(05 Marks)

%cts on a single crank. The cylinder

length:0.075 m, connecting rod length = QGfU#'iij "rvr u*i.rm unb alance d p ri mary fo rc qqgti'" the

radius to give Primary balance %'#
(tt) ffi;tJ;*u"J*..i4..*'J"qffiuryfl*a tr" balancing 

T"&:* 
be attached 

tlli"ffi
radius to give secondary balanffir rc" 
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Define ttre following: "%.P* 
w

(r) controllinlrfrJe .*;W tlll*:: ":K""vernor (04Marks)
iiiil stuuility 

- ## ^- .. 
(iv) Hunting*p*& (u4 rYrarKs'

b. tn a Hartnelt goueroormiffi#rgth of ball ani-steerffi" are 12 and 10 cm respectively' The

distance ut n lc*,r;Iffi3;;1?;t"'k it*t torn tffil{out*ot 1*it i:l4 t-.y1':,,'::11
;;;ffi.t"iffi*i*W;;;,h;;;;.T,": ruls*t fr',i.* 'p"edof 

300 rpm, the barl arm is

vertical and slebtpp6rn is horizontal. Fogq$ncrease of speed of 4Yo the sleeve moves

f O m* upward.NWlecting friction find: "W3'
(i) Mil4q*lir equilibrium speed if tota$ sleeve movement rs zu mm

iiO Spfoffiiffiress -5*
iiii #*eness of gov"*o. ,*$ '#+
(iv) ffig stiffiress t7;;ffi;6h#be isochronousg$ffirnm \ (16 Marks)

: {% ru. qs- htu

r-\-.i.,a o- ovn.essinn for the\cvioscooic couple. d " W ' fl;\- (05 Mark9' -) 4 ru '"w *\.* (05 Marks)7 a. Derive an expression for tfoffiroscopic couple' 
-q6"ry

b. The rotor of the turbineroflaltrip has a mass orffi"tg and rotates hfiPtpttd of 3200 rpm

counter .ro.mi.J^*t;m;;"^d from sterffi rotor has rgdiusof gyration of 0'4 m'

"o*t . clockwise *n"ffi"*ed from steffift rotor has gdiug of gyrafion oI U'4 m'

Determine the gyroscopic couple and its eff5:{phen, 
, * H;F^(i) The ship sb-s#-to the leit in a cugvemftb m at a speeffi@'9O0 m/hr

);i il;ffifrftffi 5o above ana;t*ryddw the normal po-ffiidn and the bow is descending\') ;;"il.ffiYil; ;;b.it. ffift"ning motioqis$impte harmonic with a periodic
(ii) The Shiilditches 5o above andf*o t&low the nOrmal poslfiOn ans Ine oow rs uEsutirruur6\') ;il"ilffiYil; ;;b.irv. ffift"nine motioqissimpre harmonic wirh a periodic

timeo$0seconds. ru - dilw
(uD jdF,;;;ffi ar*t*%hmant the angula&Fitv is 0'04 radlsec.".T:'*TI-T

a;#,l$weo nom stem'_ffih:# rL P

A fl$t ended urtu" tuppfr[*]L*perated ty qffiegical cam with circular arcs for flank and

.ffi;ffii;. ii. toe$#sr" of action fuS6", base circle diameter- l2l *T and the lifl

tfug\",,i.,. ;ffi; Affi tt Jp"rioJ of ac*eelEiation is half that of the deceleration. Speed of
" -;; cam ffi# 

-rFB 
ri,;. tne stqffiiine path of the tappet passes through the cam axis'

Find: d%d .,k\(i\ nadir%fttr€ nbse and the ff5ffi
iii M;irw," acceleratiop ard deceleration during the 1ift (20 Marks)

-ry*,Sg
"*\" ,f **,F'l'
e"ff"

ryffiSW
d- *!idh Y

d.
ls*ffi[h"

{*m* Y

d
d(

@

2 of?


