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lnstruction:

(1) Allquestions are. compulsory.
(2) Assume suitable data if nec.srurl,.
(3) Right Figure indicares fuil rnarks.

Que.l Aftempt the follorving questions.
I  j f l '

f ' ,!.tt 
'

:
(A) Explain the terms "static Baranr:ing" and ..Dynamic Baiancing,,. state thc t05lnecessary conclition to achieve them.
(B) The turbine rotor of a ship has a mass of 3500 kg. It has a radius of gy,ation of t07j0'45 rn and speeci of 30i)0 i'pnr clock-rvise rvhen iooking l-rom stern. Deternrine

the gyroscopic couple and its efTect upon the ship:
ii) Wirerr the ship is steering to the left orn a curve o1'100 m raijius at a

speeti of 36 kmihr,
i i i )  When the ship is pi lching in a sirnple hannonic r irot lon. 1.1:e borr

falling rvith its narirnum vckiiitr,. 'l-lie 
perio,.l Lif'piiching is 40 sec

and the total angLilar displacement bef*",een f he lrvo t: xtr-enre
posltions ol.pirching is I2 cleg.ees.

{ } r t p  1  A f } o , - * +  + L ^ . . ^ r r - -  !ra . rL r r r l r r  r  l ! c  ru t luw lng  ques t lons .

(A) Describe the Cyroscopic cffbct on sea going vessels.
(ts) A rotating shalt canies fuu,- uirbaiaiicecj nlasses jB kg. i4 kg. iti kg and i2 kg

at iadi i  5 cm,6 crn,7 cm and 6 cm respect ivery. The 2, 'o, ld onj4rn,r ,urr . !
revolt'e in planes 8 cm, l6 cnr and 28 cnr respectil,eil,measuii;cl fi.i i i, i lre rlane
of the first tnass attd are angular"il, located at 6Co, l35o arrcj 270o respectiveiy
tneasured anti-clockwise from the first mass looking from this mass end of the
shaft' 'fhe 

shaft is dynamically baianced by two masses, both located at 5 cnr
radii and revoiving in plarie mid way between those of Itt an6 2nd masses and
midway between those of 3'd anil 4,i, masses.
Determine graphically, the magnitude of the ma.sses and their respective angujar
positions.
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Que.Z Attempf the following questions.
{A} What is stabiiit,, of govemor? Sketch the

for a stable, unstable ancl isocirronous
. r ^ l - : l ' ,
slaoi l  l l \ / .

controlling force v/s radius diagram tS5;
go\,'efiror. Derive the eotrditicn for

,:1
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(B) A spring loadecl governor of the Hartncll t.vpe has arnrs of eqtral lcngth' l'he

masses rotate in circle of 130 mm diameter when the sleeve is in the rnid-

posi t ior ranc l thebal larmsarever t ica l .Theequi l ibr iunrspeedfor th isposi t ion is

450 rpm neglecting friction, 
'fhe maxirnum sleeve movement is to be 25 mm

and the maxinrum variation of speed raking in account the friction to be five

percenr of the mid position speed. 
'rhe mass of the sleeve is 4 kg and the

fiictiorr force ntay be considering equivale-nt to 30.N at tlte sleeve.'rhe llower of'

the govemor must be sufficient to overcome the friction b,v one percent change

of speed either way at rnid-position. fJeterrnine, neglecting obliquit)' effect of

arms: (i) The value of each ,otu.ing mass, (ii) T.he spring stiffness in N/mrl, and

(iii) 'fhe initial compression of spring'

OR

Que.2 Atternpt the following questions'

(A)Expla inthervork ingofaHartu-ngGor 'ernor i ,v i thaneatsketch.

(B) Each arm of a porter governor is 200 mm long and is pivoted on the axis of the

governor. The radii of rotation of the balls at the nrinimum and the maximuttt

speeds are 120 mm and 160 mm respectively' The mass of the sleeve is24 kg

and each bail is 4 kg.

Find the range of speed of the governor" Also clelernrirte ll ie rangc of speed if

the friction at the sleeve is 18 N'

Que.3 Attempt AnY Three. t12I

(A) Define and explain the following terms relating to Governor'

( i)Sensit iveness,(i i) lsochronisms'( i i i )Hunting'( iv)Stabil i ty '
(B )Why i sBa lanc ingo f ro ta t i ngpa f i snecessa ry fo rh i g l r speede r i g i ne?G ive

examPles and exPlain its"

(c) f)iscuss the effect of Gyroscopic couple on a two wlrsel vehiclu rvlrtir tellitrg a

tum.
(D) Explain the tcrms Height uf a Govemor. f)crive nn expression for the height in

.the case of watt Governor. what are the limitatit[rs of a watt Governor?

Que.4 Attempt the following questions

(A) Explain following:
1) Critical damPing coefficient

2) DamPing factor

3) DamPing ratio.

(B) Figure - Lshows a semicircular disc placed on flat surface' F'ind the equation of

motion when it is displaced frotn the mean position'
OR

Que.4 Attempt the following questions

(A) Derive the equation of motion for simple spring mass system using fiee body t06]

diagrarn method with neat sketch'
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tB) F-or the spring ma:ls st,stem as shcllvn ig Figure - 2. Follou,illgdatais givcn
4 =  2800 N /m;  k :  =  1900 N /m;
kz = 74A0 N im ; k+ = ks = ZB00 l, l1m;
m=0.5K9
Find out the natural fiequency,of the system.

Que.5 Attempf the folfowing questicns
(A) Derive the freudensein's equation fbr clisplacement anarysis,
iB) A pinion rvith 20 teeth is itt mesh with a gear with 60 teeth. The pressur-e angle

is 20o and addenclurn of 7 min. The pitch line velocity is i.4 misec. Determine:
l) 1'he number of pairs of teeth in contact and the angie of rotation of the

larger wheei for one pair of teeth in contact.
2) Sliding velocib,ar

a) Conrntencement of engagement,
b) Terniination rtlthe engagement and
c) Al pitch point.

otr
Que.S Attempt the follorving questions

(A) Explain path of contact and Arc of contact of'fl\,o meshing gear.
(B) Synthesize a fcttr bar fiinctior,r gene:'atiori to solve the eqiration / = sin r in tlie

region 0 ( x S f . Use 3 precision ncjnt anri chebychev spacing.
Ao = 3Ao, ?a = 6Ao and A8 = {r0o & Ap = 90. . i)rar.v configuratiol.

Que.6 Write Any TfIR.EIi questicns.
(A) State and Explain ihe law of gearing.
(B) Explain the polyd3.ne caft.
(C) Explain jurnp phenomena with neat skerch.
(D) Define follorving terrns:

l) Resonance, 2) ampiitude, 3) Freqr:e nc,v, 4) Damperi vibration

END OF FAPER
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