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Instruction: 1. Assume suitable data if necessary'

2. Answer to the two section, *urib" r,vriften in separate answer books'

3. Figures to the right indicate full marks of the questions'

Section.- I

Que. 1 Answer the following question

(A) Derive the equation ii, *ini*um number of teeth on the pinion in order to [051

avoid intert-erence'
(B) The turbine rotor of a ship has a mass of 200 kg rotates at 2000 rpm [061

clockwise when viewed fi'om the stern (aft). The rotor^has radius of gyration

of 0,30 m. Determine the gyroscopic couple and its effect when'

(i) rrre srriplur"Ji"r, at a radius of 300 m radius at a speed of 30

km/hr,
( i i ) Thesh ipp i t chesw i t h theb lowr i s i nga tanangu la r ve loc i t yo f -1

rad/sec, and
(i i i )  The ship rol ls at an angular velocity is 0' l  radlsec'

oR.
Que. 1 Answer the following question'

(A) Explain the gyroscopic effect on Naval ship'

(B )Ap ra i r o f i nvo ]u tespu lgea r r v i t h l 6op ressu reang leandp i t cho fmod r ' r l e6
mm is in mesh. The nr-rmber of teeth on pinion is 16 ancl its rotalional speed

is 240 RPM when the gear ratio is 1.75, find in order that the interference is

just avoided: (1) the ud,le,rJa on pinion and gear wlgel, (2) the lengtir of

patn ff contaci. and (3) th; mu*i*u* velocity of sliding of teeth on either

side of the Pitch Point'

[0sl
[06]

Que. 2 Answer the follorving questicn'

(A) Enlist the term r'vhich t" t;;;i; governor and define its' t05l

(B ) l nasp r i ng . con t ro l l edgove rno ro r t n ,Ha r l ung t ype , t he leng tho f t heba l l t 0T ]
and sleeve arms are 70 mm and 100 *,, ,.rp""tively. The total travel of the

sleeve is 30 ''n. In the rnid-position, each ipring is compressed by 45 mm

and t l r e rad iuso f ro ta t i ono f t hemasscen t re i s l 20mm.Eachba l l hasa
masso f4kgandsp r i nghasas t i f f nesso f20kN imo fcompress ion .The
equit,alent mass of ,r.,, gonrinor gear at tlre-sleeve is 20 kg. Neglecting the

moment due to ttre revolving"*rrrrr. when the arms are inclined'

determine the ratio of the ,ung"if speed to the rnean speed of the governor'

Find also, the speecl in the mid-posit ion'

Que .2

OR

Answer ttre follorving question'

(A) Classify the governor & derive the equationfor porter governor bY 1051

instantaneous centre method'
(B )A loa t l edgove rno ro f t hepo r te r t ypehasequa la rmsand l i nkseac l r 250mm[0? l

iong' Tlie *u,, oreach ball is 2 kg and thocentral mass is 12kg' When the

ball  radius is 150 mm, the vall 'e is iui iy open and i,vhen i i-re radius is i85

mm, theva lve i sc losed .F ind the*ox imum'speedand lhe rangeo fspeed" l f
the maximu* ,p.rd is to be increased 20% by an addition of mass to be

central load, i lnd what addit ional mass is required'
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[12]

Que' 3 
(A) fi:Hl,*tJ't#?:*'with appropriate example for governor:-
\--l 

(i) Sensitiveness' (ii) Stability'

(B) U.O*tt't^t-* "*it 
*tA plane referred to gyroscope'

(C) E:cp;il ;;; il of g"u'ing with suitable sketch'

(D) e*piuin the Oldham toupiing with neat sketch'

Section: lI

Que.4
(A)

(B)

Que.4
(A)
(B)

Que .5

Que .5

Answer the following question' 
leration of piston in a slider crank [04]

;;;; t" exPression of velocitY and acce

mechanism'
Syn thes i sa fou rba rmechan is rnus ingFreudens te in , sequa t ion tosa t i s f y in [081
one of its position'' 'nt specification of position e ' velocity o and

acceleration d are as follow:

o = 6oo; 0\z = 6t';i;;;; az = s.rad.lsecz
'g 

='vlt;; Jr = 3t;;;;;" 
-J* 

= 6 rad/sec'

fi::.}nffJ:Hlr:.X#l'x'"i"' ll1'mechanism- -^*- , 'oo'
In a trorizontur .ngi*]il;";;" of ll.t "'iptt'ting 

pult is 260 kg' 
'the [081

crank-pin .irrr" 'uJiu? i'';i;;*' Ih:n 
the uank has'traveiled 60" from

lDC, the difttrence b;;;; trt' o'iuing"'"i'irtt back pressure is 0'36

Nrrnnr2' The lengttr""; t;;;;;g 'oo i''i '+'*' i:rt" bolc'o'f the cvlinder is

520 mm. The engine runs at 260 rpm *a iiir"t. *rrtct of piston rocl diameter

is neglected, .ulr.rlut" (i) pressure on,uii. U"tt iiil fft*it in the connecting

rods (iii) Tu,''gtnt'ul toitt on the crank-iin;; ij;) i-rning moment on the

crank shaft'

Ansrver the following question'

(A) Synthesis u rou' r'u"?t'chunism to generate *" 'Y*:li;:""ti3i #[ 
[071

(A) 
*',il;',*# l';,1;5:H5';:J1fi:J'llffi,y"p"'n,s *,,'

(B) #y#l;f*]l;"i':,il:.*,T,*'^'Ji[']"'Tfri' 
the prirruipar or t04r

OR
supcrposlt lon"

(A) tffi ,llJ,i:XlT'f',1.,fii'Hi".::i?,0'fr ffi".^li; 1':1lffii ?,' jffi t07r
80 N at i50" on the iink nc tn'i" i?g' fj t:f: 

AD-= 500 mm' AB = 4uu

mm, BC = 'ooo"**' ot= isO **'"O# :So mm.' Determine the input

rorque f on ,fr.linL- AB for tt* ,,r,ir'.[Jlib;ium of tire mechanism for the

given configuration' 
+
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Fig' 1

(B) What is synthesis'? llorv it is riiffer from analysis'
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Que.5 Attempt any three. U2l

State and explain the D' Alembert's principle'
Derive an expression of turning moment on crank shaft of a horizontal

reciprocating engine negleCting tf,e effeot of the mass of the connecting rod'

Classify tyntht*it problems and explain in detail'
Explain fluid coupling with neat sketch

(A)
(B)

(c)
(D)

***r(****.:t** END O,F PAPEB *********:k
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