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Instruct ions:( l )  This Quest ion paper has trvo sect iorrs.  Atternpt each sect iorr  in separate answer book.
(2) Figures on right indicate rnarks.
(-:) Be precise and 1o the point in answering the descriptive questiorrs.

SECTION: I
Q.r
{A) i)rar'v the^polar velocitv diagrarl describing the salient features of ririving sliaft speed. (05)
(B) Trvo shafts are connectecl b1' a lloolte's joint. The clriving shafr revol*les unifo',ly al 500 (0s)

t"p'm. l f  the total  pernr issible var iat iou in speed of a clr iverr shaft  is not to exceecl 69lo of ' the
nrean speed' f ind the gi 'eatest perrnissible angle between t l re centre l ines of the shafts.  Also
detennirre the maxirnuril and nrinimr.,n speecl of the driven shaft

Q.l  
OR

(A) E;tpiair  Hooke's. ioin{ wit i r  proper sl<etch. Also derive the equat ion for eclual speeds of the tgs)
6, dr iv irrg and dr iven shaf is.

(B) Tr'vo shafts are connected by a ttniversal .joirrt. The clriving shalt rotates at ii Lrnifbrrrr speed of (U5)
1200 r.p 'rn.  Deterrni i te t l ie sreatest pernr issible angie between r l re slraf t  axes so t5at the tota!
f lust l iat iot t  of  speed does l tot  e:xoeed 100 r.p.r l .  Also calculate t l re nraxirnur.p apcJ nr ininrun,r
speeds of ihe dr iven shal i .

Q.2
{A) De fir;e follor,ving:

( i )  ModLr le  ( i i )  C i rcLr la r  p i tch  ( i i i )  Addendr r rn  ( i r , )  C learapce { r , )  p i tch  c i rc le
(B) 'Ir'vo 

rnating gears have 20 and.10 involute teetli of module l0 nrrn anci 20o pressur€ angle.'l 'he 
addendtiln oll eaclr lvheel is to be rnaiJe of srrch a lerrgth that the line of cont2ct o1 eac6

side of tlre pitch point has half the rnaxir.rrum possible length. Delerrnine tlre addendunr lieight
lbr eacli gear lvlieel. length of the path of contact, arc c,f cJritact and contact ratio

OR
Q.2
(A) State and prove the lar'v of gearing. Sliow tlrat iuvolute profile satisfies the corrditions lbr (0s)

correct gearing.
(B) Tr'vo nrating gears have 20 and 40 involute teeth nf moclLrle l0 rnm and 20o pressure angle. (05)'['he 

adderidulr oll eaclr rvheel is to be made of such a length that the line of contact op eaclr
O side of the pitch point iras half tlre ntaximum possible lengtlr. l)etermine the adc1epclunr height

lor each qear lvlreel, iength of the path of contact. arc of contact ancl contact ratio.
Q.3 (10)(A) Wri te advantages of involute gear looth prof i le over cycloiclal  gear tooth prof i le.
(B) Explain Furtclion generatioti. path generation ancl nrollon geneiation.
(C) Explain Oldharn couol ing rvi th sketclr .

Q.4 
SECI' ION: I I

tA) Discuss the effect of  gyroscopic cr-rLrple on aeroplar:e whi le taking a r ight tunr & t l re rotor- (03)
rotates in clockwise direction wrren seen fi.orn tair e'd.

{B) r \  turbir te rotor of a sea vessel having rrass of 750 kg and rotates at a speed of 1500 rpnr in (07)
CW directiotl vierved fi 'onr the rear erid. Its radiLrJ of g.v*ratiorr is 0.i rn. Deterrrirre the
gyroscopic couple ar ld i ts ef lect on t l re sea vessel for the fol lowing condit ions:
(i) when the ship ttrkirrg left tunt irt a curvature of 200 rnrri radiuJwith the speed of 30 krn/5r.
(ii) when tlre slrip pitcl;es rvitlr an angular velocit-v of I radls and the bow is risirrg.
( i i i )  When the ship rol ls arrd at a certain instarrt ,  i ihas an angular veloci ty o1.0.04 radis.

OR
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Q,4
tal Explain various axes & plains to understand the concept of tlre g-vfoscope r.vitlr sLritable (03)

sketcli.
( B )  A p r o p e l l e r o f  a s e a v e s s e l  h a v i r r g r n a s s o f  l 5 0 0 k g a n d h a s a r a d i u s o f  g y r a t i o n o f  i 2 5 0 n r m '  ( 0 7 )

T'he speed of propeiler is 100 rpm irr CW direction when seen from the rear. T'he sea vessel

takes left tunr at a speed of 25 km/hr in a radius of 0.16 nl curvature. Determine the

magnitude and effect of gyroscopic couple on the sea vessel'

Q.s
(A) Dra'uv free body diagram for four bar chain mechanism.
(B) Deterntine the couple 12 as applied in follorving fig-l '

A B : 3 0  m .  B C  : 4 5 . 5  n  a n d  B E  :  1 7 . 5  t n .

(03)
(07)

al
v/@

Fig.-  i
OR

Q.5
tifl Defliie fbllo,.ving ter6s: (i) Static, (ii i tlynamic. (ii i) CoLrple. {iv) Static f' lrce analysis' (v) (03)

Free body diagrarn, (r'i) Dynarrric force arialysis.
(Ri The clirnensions of a fcur li lrk mecharrisnr slrowtr in fig.-2 are: - AB - 400 mnr, IIC : 700 (07)

mm. CD = 500 mm, AD.= 900 rnrn ancl arr  arrgle DAII  = 60' .  Ad is the i lxed l ink" E is a point

on l i r rk BCI suclr  that BE ='400 rnrr and CQ = 300 mrr i .  (BEC clockrvise)

A force oi  150 N wit l r  arr  angle 45" acts c 'n DC at a distance of 250 mtn from D. Arrother

force of magnitucie of 100 i . \  r .v i th an angle 125' acts at point E. Fincl  the reqtt i red input

torque on I i r ik AB fr :r  stat ic equi l ibr i r ' r rn of the nlechanistn'

F3=aOo r'l

tt5

4 
rJ5O t'l

t

)

Q.6
(A) Explain t l re nreaning of sensit iv i ty.  hr.rnl ing & Stabi l i ty of  a governot

O R
(A) Define and explairt effort and power of a governor. (03)

igi Each aln of a poitel governor is 250 mm long. The upper atLd lor,ver arm are pivoted at the (07)

axis of the governor. The nrass of eaclr ba!l is 5 kgattcl tlre nrass of central load is 30 kg' The

ra,Jius of rotaiiop of balls is I 50 rnrl wherr the sleeve begins to rise and reaches to 200 tnm
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(03)

Fig . -2
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