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,Max. Marks: 100Time: 3 hrs.

Note: Answer any FIVE full questions,

,d.'4Ex1

masses at B,,*ad..t are 18 kg an$S=9l5kg respectively and each has an eecentricity of 6cm.

The masssswrt.Aand D have ar{.d@€ntricity of 8cm. The angle between the masses B and CThe massssqlt an$Entricity of 8cm. The angle between the masses B and C

J "" -1

ONE full questionfrbm each module.
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is 100' and t0ht between the mas3es at B and A is 190' (both angies being measured in the

same direction). The axial'distance between the planes A and B is 10cm and that between B

& C is 20cm. If the shaft $-iii complete dynamic balance, find

i) the masses at A andDl}
ii) the distance between the planes C and D

iii) the angular F.,p$ition of the mass at D.
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Explain in brief 'D'Alembert'q.1pffiple'. {ffi;* (04 Marks)
poi the mechanism shown in-41ffit(U), determine the torffion the link AB for the static

equilibrium of mechanism, i'f. ;.+'
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AD = 50mrn - ;; fiB = 20mm

: BC: 60mm. ; DC = 35mm
- BF = 45r#n"'" ; FC = 20mm

'm ; FzisParalleltoAD'
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D Fr = 20N and F, = g ii) Fr s0*and Fz = 25N -" it*, ;iFl = 20N anduFz = 25N.
'"'{11' 'l"\'*ihi .****.k (16 Marks)
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ii) Net loaffpn the gudgeon pin,*{ =i;
iii) fhrUffi, cylinder walls. -" 3 * 

niii) Thr'Jsk}i[ cylinder walls. ^1,"3p* 
-$s

iv) Speffit which the gudgffipth load reversBs ilfdirection (20 Marks)

d::ffi oB;,u-Y** *-{;t'

The crank and connectingio'& of a vertical p..-e1iot 6ngine runnrng.af'l80O {pm are 60mm and

27Ammrespectively. {heidiameter of the pi is 100mm and*tliB:trass of reciprocating parts is

1.2kg. During the*ffihsion stroke *hm**f}..crank has turff,ffi:20o from the top dead centre

(in CW direction),'thg gas pressure is 65qkb{/m'. Find

il lle ryt 
force.,onthe piston.. **, =. '+.*;*
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(16 Marks)
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A vertical singte cylinder opposed piston ensine ,, nH: a- The lower piston is

connected to the centre crank, whereas the upper piq.tqfqperates the two outer cranks which are

at 180o to the centre crank. The stroke of the low.effj,&ton is 50cm. The mass of reciprocating

narts is 1 50ko for fhe lower niston and 225ks. for lfiHuooer oiston. Find the stroke of the upperparts is 150kg for the lower piston and 225k9 I91thE'upper p . Find t[e stroke of the upper

pirton so thalthe primary forie is balanced. Iithe"central connecting rod is*l00cm long and each

outer connecting rod is 200cm long, detefffiEthe maxinrum value;of5ticondary unbalanced

force and the corresnondins crank nosition#the eneine soeed is 180 fdm and has a balancedforce and the corresponding crank pot$€1fl
re maxirnum value ;of5ticondary unbalanced

engine speed is 180 $m and has a balanced

crank. (20 Marks)

(10 Marks)
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Define' ngle of Heel.

negotiating curve.

Vlutlll.rrt-., ,ilti..::::l
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expression fot.,"*b.S of heel for a 2 wheeler while

,",,,ri, .. i[.,i' (10 Marks)
5a.

b.

6a.
b.

negotiating curve. .*, , ,, qr.. *, ,, (10 Marks)

The arms of a Porter gogg#**pi are 17.8cm lonffidilre hinged at.a.,di*ance of 3.8cm from

the axis of rotation. The'ffi of each ball is kt5kg and the mass bflthe sleeve is 20kg. the

Governor sleeve begiii$Jb rise at 280 ryffi\when the links.are',bt an angle of 30'to the

vertical. Find thefiictfun force assumingt;! be constant. 
." E*- (10 Marks)

,,."'., -ffioo 6S'*

Define i) Cpntfolling force ii)&E.=.ffort iii) Power bf a Governor. (06 Marks)

The rotoq,of the turbine of a;sSig has a mass of.2$;00kg and rotates at 3200 rpm counter

clockSytffihen viewed frorn.sq&rh. The rotor hdu,'4 iadius of gyration of 0.4m. Determine

the gyrqscopic couple and its effect when
- - -';1ii '*

(1 knot= 1860m/hr).

*,ili} The ship pitc
w f /no ---I l^^__

bove and 5" beld&v,the normal position as SHM with a periodic time

(14 Marks)

b. Determine an expressibtt{for natural frequency of Spring - mass system by energy method,

taking mass of spring,,,into account. (10 Marks)

"''.,. 
! OR

8 a. Defure r) ffi.. of freedom ir) Natural frequency iil) Time period

7 a. Add the fo[dwing SHMs a4al]tically and graphicallyAdd me lollowmg StlMs aDatyucally ano grapnlcal

xr(t) = 3 sin(wt + 60') 
" ryry(t) : Scos(wt + 120").

iv) Amplitude v) Phase (difference) angle.

ffiry 2or3
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ing wit$ its;tnaximum velocity.

rccelwtqbn during pitching.

"'Module-4

(10 Marks)
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b. Determine an expression for the natural frequency ffiefu'system shown in Fig. Q8(b).

Modulus of rigidity of the material is 'G' and;ffiVstem undergoes free vibrations

(torsional vibrations) of degree of freedom : 1. 
: :F (10 Marks)

}n#iii:i'

oscill++lgnd in 18 seconds. Withtffifbus damping , the&ipplitude decreases to 0.25 of the

initial v$lue after 5 oscillations ffihe same system. Detkinine i) Sti$ness

ir) Logarithmicdecrement -iiD Dampingfa p Damping-qgfficient. (l0Marks)

b. A machine part having +,&aqs of 2.5kg vibrat&in,a viscous mediffi,A harmonic exciting

force of 30N acts on ffig6rart and causesgJqth"t amplitude of 14mm with a period of
0.225. Find the dampin[Coefficient. *.. (10 Marks)
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Fig. Q8(b) ,d'}.l: 
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State various types o g uttd t$Iffi-bti#= (06 Marks)

Defure Logarithmig dffidment and obtain an expres$on for the same. (08 Marks)

Obtain differentialEquation of motion for sp-q;nfmass dashpot system, clearly showing free
;S&u

body diagrams$Si'" 'M*#d*" (06 Marks)
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*lg*: degree undampeddfr"ge vib
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In a Single - degree undampe{1free vibrations, a

oscillations in 18 seconds. With visbous damping , tl
initial vHlue after 5 oscillations e same svstem. B
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9a.
b.

c.

10 a.


