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Note: This question paper contains two parts A and B.
Pat.A is compulsory which calries 25 marks. Answer all questions in part A. part B' consists of 5 Units. Answer any one full question ftom each unit. Each question caffies

.........., i" "'..r I.-Q..mgrkq and may-h_aye.a, b, c as su-b_ q:ue;tions. i__..
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,/ i "'Illustrate your'iinswers witn wonr sketc*es iia"r", orrlrrroi,ry:. ii 
;-* i. 
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PART - A

(25 Marks)

. . t--..1'1] |!,t,th"q D' Alembertls p..rinciple for Rpc-tilinear motion, and Angular motion. lzl

.i i , b) lThgSqiv"u unders@g_by spin, prer*ft ;;; ;ili"#;irrSrz sxffiilri"ni,i' r j :!: , \ r !.i i i '., j i t, ,i i"-..' j.,.- i-',, [:]r.t i"';..c) What do you und6rstand by 'self-locking brake' und'r.if-.rergized'brake,? t2ld) List the assumptions made in estimati-ng the HP absorbed by friction in a footsiepbearing. 
I3le) What is the differenoe between the Porter and Proell govemors? t;l0 WIr{"{: you mean by .Equivalent Inertia force,? t3l- 

.J i-":l fl P,y]ii:.ft: *Ts 
-Prif 

ary clistributi-ng f<ii:ce and Seeqni.tliy distriburineifoiqe. izi , ; :

,i ; 'i h) 
OY;iT,ljrp"ant 

bv.,starie 'rmd dynanr.ic yffilance in_rt'radhi4ery? Uow,.hinrhc hatancing i-,,-
i) What is torsionally equivalent shaft? lr I

ji Explain briefly, with sketches the longitudinal, transverse and torsional free uiuruliJrr.
t3l
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2'a) An aeroplane makes ahalf circle of 100 m radius towards when flyin g at 400 k-ph.
The engine and propeller of plane weigh 500 kg, and have a raolus-gr gyration of
30 cm. The engine rotates at 3000 ,pm ir*, when viewed from the front end. Find the
gyroscopic couple.

i ,, b) Derive lhe condition ,for. rhe Iimiting -vqlue of
,.,' , .. i ikidding:of two -ry,he-qJed vehicle. ,l ; ,
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3. Refer to Figure l.
a) Determine the force..acting perpendicular to link 2 and passing through its mid-point,

fr.}ffi 
equilibriumi whai ure irre;ffirces? statiffiriufir*, .ffiri"*;#;,,* 

j-- 
"jilIi,ti""a of a force o.1 iint z, ir-tint 2 is adriving crank, o.t"r,r,ir" the couple ir'"-'t"

necessary for static equilibrium.*Determine also the pin fo.."r. [5+5]

:

ro2 A

or. B

AP = Jsm
Figure

4' 100 kw is transmitted at 3000 rpm by a multiple disc friction clutch. The plates are--: i 'i h*iqg rti"tion surfrce-with a coefficient of frlction 0':07, and the..ax,ial,jniensity-..of ,. .,

/i i-'i; lle.lp.*,.ir,rot,tg pT"p."_EJ.s bal. 
-E*e*a] 

radius ir,i # ,;;;;;"i;i;*;lr;;;il;; ; ,,,:i tHe elternal radius is'12.5 cm. DetLrniine the nu*5., bf plates n"ed"dltottrunrri i6. , '.
required torque. Assume unifonn wcar. Il0]

OR
5'a) A torsion dynamometer is fitted on a turbine shaft to measure the angle of twist. It is' observed that the shaft twists 20 in alength of 5 m at 600 rpm. The shaft is solid and has

a diametpr of 250 mm' "lf the modulus ,of ligidity ig.-p-{ GP4, find the .power transmittgd ,---..-'-'"':, ! i ---.--r

,,, i ,.i 6ilhb r-uiuir". 
*-;:, 

i....," 
j ""'*;i. i--:t-' ' 

':-:;i 
i-^ j' """ --;;, i j --;j i i

..'" i i b) tyhidh cif the two.....asstrmptions, un..iform'i.ntensity of pi"rir." or unjform iate of wear, i 
-'i,

willyou make use of in designing a friction clutcir, and why? Give reason. [5+5]

6' In a turning moment diagrarn, the areas above and below the mean torque line, taken in
order, are : 5.81, 3.23, 3.87, 5.16, r.94, 3.g7, 2.5g, and r.94.r, i"rp..ti""rv. rr*

............ i.........\. scales of the diagram_..are: Turning moment =+ I c!rr. : 7 kN-m; crank anqre +*r; 
i .i t-eai-r-.F0. . 

Ih:.*P-q''tp.p"d of the engin'6 is 120 .prn,;anh the variat'iori- ofispeed"mus.r- i j
,i i i 

1ot.et<coea 
+ 3 oh oithe inean spee(i Aiiuming ttre raoirrs orevruiion ''oflf6. ftffi;;]"* i -...'' be 106.67 cm, find the weight of the flywheet Io keip rhe spe"i ;iihi;;h;;i;;;'iirrrr. '

[1 0]
OR

',,-..,,,'.-. :.,..,,11
:'i i

," I ,,"
ii1.

......"...... i"".""2

! i --'r''

ii'l

:'-^-,
:)
i.....-,..,'
:!

!lii

-j:i

i-"'"1,

.:i :

"ii

jl
.:i



i""" r

,j i....,.-..,.

I
I
!

:j

r i "'_.
'''-- ;' I i,' i...3r

7.a)

b)

Draw a neat sketch of Proell governor' Establish a relation among the various forces
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acting on the bent link'
P"t.irin. the: (i) maximum speed

eoveinoiof open ar.mityp,g shown i

Ip rgtl$h EF = 60mm,''when the I
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Figure 2

i# f"if"*ins d"iq:iuf";o tw:) *1ifu*.omotiv9''withp'unt" 
ui 96oi ni"ip'otutils i-{i

niassipei cyrina"r= i'oo kg ; cranf r"dj;I.;'*i oiili"fiilltil:t:i= 1'8 rn; I "

Distance between cylinder centre.lines = o.oi* ;-pi,tuntt {etween the driving wheel

central planes = r.ii'*. o"termine u) tt'" aaction of the reciprocating masses to be

balanced, if the hammer blow is not to 
"'"ttJ+O 

ftN at96'5 kmph' b) the variation in

,r"oi". "n"rt 
and c) the maximum '**ti*"""''i[:- - , 

U0]

;----\ ---.afiu|i"n of tra6tiyeiforoe; swaying?rry1," and hnnirnb.r-"b..elow'.. -:rl 
i 

-l

Eiplain the terms: Yar+A-"on 9'-'1o""rl"i;*:-": ";;'*.I oi6..r." and 260 kg iespect

ffirlmrsse, M,, N4;, |ilii:#'il;;i; ffiI.1i;, ;05 ii ii1'^ye and 260 kg iespectivelv' i

The corresponding ruJii-orrohtioh "." 
;;?;o1S"rn, 0.25"m and0'3 ,r respcotivbly

and the angle betw"., ,u""".riu. *u"r""''"u'1"'o\{,-li6'una.l350' Find the position and

uragnitudc of Uatanll *."r rrqri.eA if its rJOiu, oi.o,ion is 0'25m' [5+5]

Inthecaseoffreetorsionalvibrationloftwo_rotor.system,provethatthenode
dividpsthe lenerh-of the shaft in.-rri:-Jll,#:;r1;tri;. "',.,L',ntl-of 

inertia "J i i
the c9n'e;Ronding-iot6fs'. i i , nutu.ul.frequency of vibration is 3.56 Hz'

tfi a'spring - mats vibrating svst'em' lnt':::l:::,iT:';';l ;i.';;,;;i d;q*,
when the amount "i ,"rp",io"a *=; ir i"ri"rt.a uy s kg, the natural frequency ts

b;;;"J ,,Z.e*.;Hffiffi: ffir, ffi"J*;*Jr' ",E',,r,e 
spring constant' [5+5]

Find the frequency of transverse vibratioris of a shaft which is simply supported at the

ends pnd,is of +O mm;"dil;*:4t:l^"C "f 
if,-"ftinis 5 m' The shaft carries three" i" -''

pointircaas of masses ils*e, rs kg aridiz'z;?iU;t 1 y,.zlranJ 3'4 m reqpeetivelv frorn' i- ''

iu. r.ft sirpporr. rne vouhg's moddlus'#ih;;;",ii ortti" ]t''ft ;;ii0iiCN/n,'' rhu' 'i

*.,*ni"iif," tn"t is 18'394 N per meter length'

Describe, with reteJ# rt ,rt "r, ,n" equlit"rirm method to find the natural frequency

Is+s]
of free longitudinal vibrations'
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