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TIIEORY OF MACIIINESM
dt : (i) *rl?rs.l*red#qT ndrsfllsrct'Frt I

Notc : all Questions are computsory and erch qwstion is of I mwlc

$i) qhl rrm#+€tffiai+#nqrfr# #ql a1rrlt*qrmt r

Only Engltsh version is valid in case of difference ht both the langtwges'

frtfinsqq Vrill
Itme allrtwed zL/z,Fro:utl

1, qftlftqr+sI*fuTqd LYH+t
{'ffi d d tre rftr+tq {cat m
qINE(trT IFTT

?
(a) t=lL-2

?

O) l==rl-+2
n

(c) l=it-+Z
,

(O t=it-z

z. fftrtiqr+fr's q€Frqaf fiFRnd
+Eilqlq$ffiMrmndsrc
orwqqri't ?

(a) firs{
(b) {fuous
(c) iffi
(d) frlqust

tqftiffifi dtr': 3o

lMadmun Marks : 3{l

1. If I is no. of binary joints and L is no'

of links in kinematic chf,ln, thcn the

eguatioP of coPseaint chain is

?

?
O) t =lL+2

,)

(c) t =it-+2
,,

(d) t =it-z

2. Tho quick t€tum Whitworth

mcchlnism can be qbtahed bY fixing
whrch part of an IC engine ?

(a) Piston

O) Connectrqg rod

(c) Crank

. (d) CYlinder

P.T.O.
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3. qr.ffi { qtr{r g'm qt u: Effi t'
d ffirftTt+el ftt {qr +rt
(a) 15

O) 2t

(c) 18

(d) 20

4. gq,'rns'+fu'v*rrt, qs.aduflqiq
+ qilr u,t+ qlFft uS w rrfr trrm '

t rrS'iqrur ++ttlrd qFr irr rrFr
dtn 

,

(a) V2or

(b) #

2yt9

A mechauism has f links with all
binary pairs, then no. of instantaneous
cenFes wil be

(a) 15

(b) 2t
(c) 18

(d) 20

Ttre magnitude of the Coriolli,s
component of acceleration of a slider
moving with velocity V on a link
rotating with angular speed of oris

(a) V2ro

Vro(b) 
2

(c) 2Yro

(d) i*

A Flywheel conrols

(a) 6I.12

6N2(b) 
6E
6N(c) Tt

(d) 6N

Il case of flywheel the maximum
fluLtlations of energy is the

(g), suln of maximum arrd minimum
energies

(b) difforpncp of maximum and
minimrrrn energies

(c) ratio of maximun and
minimrin 6gergy

(O: ratio of minirnum and
maximum energy

a)

(c)

(d)

s. ,-rldqrffifrdkmart 
r

(a)

(b)

(c)

(d)

qff,rfro. Efi' + k+ qnrqrilq utit
sqlcr$TfrIt I

(a) Sfr,,firq qt qmm wt€HT sr +rr

O) fr qF* uqtsil 6r
$il{

(c) qfuffiq q4 q** uqt rrr qlqm
(d) qrcr qd qfrftm wt ur qwrfr

2Yro

;*

oIP

CIr
'fre

$.I
&
.i, ,.

6NI

4.
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7, H{ { qm, tffi t. w'ur *+'ms
snts { qrr tq *','w{ \td ++ +
qt{q.€ qe { E{lt+'T+ t r efrffidq s-qt

gnntrr{wrfrn r

t.T
q"f

+ oiar'lnh.:r

(a) 20 En

(b) gow

(c) 50Etr

(d) ss {n

8. dq nru qd qr$qrS tr Tr;rsfi:

tss+v<r.cttilettt 
,

(a) I

g, rfl{frtrmi{{
(a) W'fiTq(tt{nkr'.rar,t I

O) sem fiTqt qd elP+rq nm of enr

qqtffif,,

(c) 6q +wqn'ffi d qw"ftTtrfrfi

tr
(d) nEH trq( G sfiilq fiT{( * qfr

qqffiqffrt I

o)t
(c) rc

(o 2n

(3)
,: , ,,i. .. ?frrg

Ths crank effort diaEram of an engine

dnring acycleis showing areas above

and below the mean tinP in Joule,

what is maximum fluctuation of

ener.gY ?

il.

t
T

Torqrrc

".?+ o@taadp
i-

(a) 20I;,.: '."' ' ';u .I 
1

o) 30J \

(c) 50 J

(d) ss J

8. The product of cifcrrlar pirch and

diamer-ic pirch is dgal to

(a) 1

o) rJ ''- 'i' :''"

(c) rc r",i

(d) 21t

9. Inreverted gear rain

(a) ono gearis alwaYs flxed

(b) the axis of f-ust gaT aod last

gear are parallel

(c) at least one of geal axis is in

motion

(d) the axis of fitst gear and last

gear arc coaxiql

P.T.O.,
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lo. qq+,* irrrd $ .qT+ Uq qi tn
qq6dq€flilwqrruilri r 

-

(a) €Hfto-dq irilE[ *. wqil, +
TqEtlldr

(D, qtll.5-dqil{E+gqlilqlilr

(c) qfrmqr<n*.qotrrtqnft
(d) srfrTffi imq + rrt5 +

wrqqr+

ri. TEIqifiTrT T{FTrf,TWrOrfqrt Z

(a) Sft+rqrrdrqql{
(b, qgEIt[,rralRqflPi

(c) gd ermn{ snrtt;rdr_

(d) fd +a+ ft ffirq} { .rsqtffir

12. qqre Etfr( frqftr { cg @ or gqdl'r
H}fuqrqrilt r , ,

(at qtqfrrcrq*r,rqrftm 
I

O) q{rrsfr0qrsrtbfuA 
r

(c) q{q qrrkrq*,ftrt 
r

(d) q$qqrfuiqt.ffi 
I

13. lm.ofrwqrnr{*aWtftntrs+
$ryq.+qR I mq5qsilrq{
m-dftmBsqr eiqm. ls cm Ei to cm't
ilr qdur Xnio p .- 9.5 sqn ftqtqe qr
(a) 62.5 e1a *.
(b) 125qa*.
(c) 31.25 =ryr *.
(d) 25s qFH +.

14. erso)fic:
(a) ililfrqftT
(D, notffirr
(cl ftffiqrffidfrFrfir
(d) qrqfifrqfirT

(4) M9
The rnaximum permissible velocity in
belt, considering centrifugal tension is
(a) proportional to cube root of

ma:(. tension
O) proportional to the maximum

tension
(c) inversely proportional to

maximun tension
(d) proportional to square root of

me*. tension

fire creep in a belt drive is due to the
(a) Weak materials of pulleys
(b) Weak material of belt
(c) Unequal size of pulleys
(d) Unaiual tensions on two sides

of pulleys

The flat collar bearing are provided
withmultiple collar to
(a) Incrpase the intensity of

PTESSUTe

O) Increase frictional resistaoce
(c) Distribute frictional load
(d) DisEibute axial load

the toryue Eansrnitred by single plate
cluteh wi$ axial spring load i ktt
and outer and inner radii of plate are
15. cp and 10 am respectively and
fricticin coefEcient p = 0.5 with
unifonn wear
(a) 62.5 Nm
(b) ,:,125 Nm
(c) 3125 Nm
(d) 250 Nm

Pickodd one out
(a) Ball bearing

O) Rollerbearing
(c) Double row ball bearing
(d) Journalbearing

r0.

11.

12.

r3.
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1s. q{qT{stkqTtt$t I

(a) ttR
Ro) 
r,

(c) RsinS
(d) R/ sinQ

16. t{-sr { t ffi qrqr;qc: qftMafi' ttfi'
qqrqrcncrt r
(a) diq

O) fu+a :'

(c) fiIq{qlcm " '

(d) tsf,qffi ,,.

17. fu* z { ftrqrn trn {6 fu. + trfi:rll{r{

ftr* z ,: -.

(a) *=*'qfrFrmtqfi+m
O) != r*'qrqrr$qft+-ftF

(c) f; = 
*t qfuq'q+ qgh +nA

(d) 
f; = "u' 

qrqt{d qfr +.S.i

rq im'vrt{ilmtr { sqq}r { firqr qr+

EIIflitrFFE
(a) rm
(b) qr+

(c) fr
(d) *ttroret

18.

(o 2il79'

Radius of ftiction circle is

(a) FR
R(b) I

(c) Rsin$
(d) R/sinQ

In which of the following a flY wheel

is generally emPloYed ?

(a) Lathe

O) Electric mitor
(c) Gearbox ..
(d) hrnchingmachine

For tbe band brake ,no*o io frg. 2',
the condition for solflocliug is

frg.2
'tt'l"' -_

(a) !s.re no, clockwise rotation

rotation

(c) 
f; = 

," for clockutise rotation

(d) f; s eFo for anticlochrise

rotation

Rope brake dynamometer uses

lub,ricant as

(a) Oil
O) Water
(c) Grease
(d) No lubricant 

P.T.o.

15.

16.

17.

18.

-
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19. k+ Ar t,'frt { * *{ m fu.
rrrqFrm{rTfqfrfrrt r
(a) fiRkrrqwr*u,
tbl iliiil.F

(c, wfi-oqrqffi"
(d) 

"frtqI+q+tq,fi
20. ffi Hftm qotr rrfr w qut r6qqlr +

qur.:n{,gmrero , :

(a) frm q4 qft:qtur qhl qffi dt
tr

(b) fflrwqftqprdqtfu{drfr t r

(c) qfu{Fr Rffirr *tni fr{r trm{E-dtr
(d) qftqm kr t W ftNn qq,a* a-+

tr

21. frH { + fus* vfiqr tn frfirq qut m#
{qF+*+ 1ttqfi1tryqritdftfi{m
fuqrqrmnrt r
(a) $ro:{qm^riaqmETo
O) Wftreq'q}+ffiw.mr{w

TAHTTET{r

(c, qT TAFTFII ERT (t I?TFFT ilFil q
(d) d wn lErqri} Errr ffi t ffiil

{

22. rf,rrr* rqqnl + iffoT frr-#{+,
€niffiilrm t
(a)ffor++
(c) ry, (d) nt'J-qoso

*uo=i

I

t

-

19.

?frt9

Which of the following brake is
generally used in railway trah ?
(a) Internalexpandingbfake

O) Band brake

(c) Block or shoe brake
(d) None of the above

At a paticular rotational speed the
unbalanced,force due to revolving
masses -,:
(a) varies both in magnitude and

direction.

O) i5 ssastant in magnitude and
direction.

(c) varies in magnitude but is
constant in direction.

(d) is constant in magnitude but
varies in direction.

Which one of the following can
completely balance several russes
revolving in different planes on a
shaft? " ''

(a) A single. rna$s tn different
planes.

(b) A single mass in one of the
planes of revolving urasses.

(c) TVo masses in two different
planes.

(d) TVo equal masses in any two
planes.

The sbcondary unbalanced force due
to reciprocating masses is

,-\ mw2r cos 2 0 mw2 r cos 0(a, 

--(b, 
-

,^\ mw2 r ces 20 mw2 r cos 0(crT (d) T
where n =i

n.

2t.

I

(6)
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23. 'qr silqrfi tft rttlq uftilffiftil Ht qm t
(a) qIffiqR

(b) tqqqr wrfi qR

(c) FSVIEiE

(d) qM+qT{4EqrqErd

g{'f&m, frsfi tsnir K t frt *
lt{Tim qFil t fizI Eirff t r d dr&u.
furrqtr+{fiffiElqr

E
2

2K

4K

E
4

. t',

qo ri, d ltt( ot sft+T sr ,' * 165'v = o

t d EF+t qqFftrr engfu drt' t

(a) Srlz

O) 6Hz

(c) 5l1z

(d) 12W

26. qfi' trfi qra qfi#I{ffi' *,g;fl
+qrt+ftr+ qfil ftft

(a) 9.81rad/sec

(b) 0.981 rad/sec

(c) 10 rad/sec

(a)

(b)

(c)

(d)

25.

++

(7) NN

The offect of Hamnff blow is
countef acted by

(a) Balance weigbt

(b) Dead weight of an engine

(c) Fish plarc

(d) Side pressure of whePls

A spring of stifress K is cut in two

equal parts. The stlffness of each cut

sping wlli be

K(a) i
o) 2K

(c) 4\,
K(d) T

'

1i J' -

The eqtration of motion;io'a systcd"is

i + 3fyllx= 0.-Its:,nfftral frequency is

(a) 3l1z ':'''-""'i' n t'

O) 6112

(c) 5l1z

(d) l2Prz

The sPeed of a sioPle wafi's

governor for a height of "9.81 cm is

equal to

(a) 9.81rad/sec

O) 0.981rad/sec

(c) l0rad/sec

(d) I rad/sec

23.

u.

25,

Plf.o.

a
t

26.
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27. Er€Tfr qtrfuiro + rdq mrn rqfim
fuqrqmrt

(a) r=(rr-rr):

(b) x=(rr-rr)f;

(c) x=(r, *rrl!
(d) x=(rr +Dt

' qtl a * uehqyl itetr b = qlfuq gqr
"nffifudmqtt r

28. !ls' efrfrtffi ffi ur+o. qrh kqr
#mq rrm qqn rrci t mmmr-t
(a) sr{fr
o)
(c) wsrfr
(d) gtrd

zs, tqfr( fur-g { qqMfru qut wq
fir

30.

Bow Stem

(a) tffiq$q6m-aq{

tbt sTtFT 6'EErd{ qt
(c) dq} (.) qE O) fuifr {
(d) ryftE64lsFd{Tfi
qo qrgqtr H ta qrF+ + tot vrqM'ffln + ltq 16r t r qrgqn +
ff srT EF q{ Itl?Rrffilrtrs.wrq trm
(a) wmrfr'*tr*r.Juq*ft
(b) srrenftRrq+qrtu*'ft
(c) erMIfr{Hrqdtr€rgt{Hdrt'ft 

r

(d) B,qdffi{*qiltqfi

,Statoard

Port

fo*-t

-

(r) avle
27. The lift of sleeve for llartnell

governor is expressed as

(a) x=(rr-rr):

O) .r=(r,-rr)f;

(c) x=(r, *rrl!
(d) x= (rr +12)f;

Where : a = Vertical arm aud
b = Horizontal arm of bell
crank lever

28. A goveinor for which speed of
rotation 'remains same f* every
radius of rotation is called
(a) stable

O) Isochronous
(c) Unstable
(d) Seirsitiveness

I

29. The grroscopic couple will be
infroduqed with ref to fig.3, when' ir'-'-r 

S'ta6oard-

,-: Pon
Flg.3

(aI" Shib is roltiog
(U) . ship is pitching
(c) in borh case of (a) a.hd O)(d) innocaseof(a) and(U)

30. Tbe..rotor of an aeroplane is rotating
cldchrise when looking from ftonr Ii
mckes right turn. The gyroscopic
effect will be
(a) tend to raisp the nose qnd

dopress the tail
(b) tend to depress the nosg and

ralse the tail
(c)' not Qffect the tail or flose
(d) none ofabove
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ffinrtrq:rtt$1
fldc qltorod : Ihree Eo0rsl

2016

THEORYOFMACHINES

@
q&r: O ,lc'q'tlFtqffit drd+nraf qdU#mffi I

Note : Quastion No, I is compillsory, answer anyfive qucsttot* ftom tlu rentalning.

(ti) ndrsw#rrit qfu',il u}rqarqer" iM tdqffrg t

.Solve all parts of a question consecutively togetlur,

(tii) rdonr qd,rn ggdrr,,ll#Frq t

SUn erch qrcstion on a fresh page.

(rv), qtdl qqwlf wr#t *lffif ,#rql qVap*r*t t

Onty Englishveriiin is vatid in case of dtfference in bothttp languages,

t. (i) qffiqgrnqtqtqrfrrotHt 
r

Deffne the Kinematic pair.

(ii) v.rrgr qffiq +tqret qg,qrm + !F{r { am frfirt r

Writo tbe advantage of t-ueit Orive ovef flat belt drive,

1ru; Ftr[{(liT E'FlIqq nrtilWf t6.iTq IFIFTq r

Writc down the name of various profile of gear tooth.

tirl gqtsqut u1tq Eht ITT*fiSt I

Explain turning moment diagram.

(v) firqrffistsmkmdfrrmnrdqftkt r

Define the Isochronism of governer.

tEftra,nrdur Z0

lMrdntm ll{artc I 70

(2x5)

\t

t

(e) P.T.O.

2079
Roll NO. ! ....q.....r1.r..........
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then determine

(i) ffir 6'r+r+itr{ut
Velocity and acceleration of point F.

(ii) tS cp trtivtq+rr\dtffis*,

3. ftH { ftrqrn 'ri q:<ug tqgr ?ii ftrqm { *raB qlqtgt HI'{ to.s fk{/+ duftq +I
twzotffifizrio"+q*dt ratrmdtt& r 'i'r'' ',

, ., it

The Crank AB is rotating in anticlockwise {irection wrth engular velocity 10,5 radl
sw. and regufar tetardadon 26 rud. I sec2 as qhown,h.figG folr"bar chain mechanism

(r0) ztrt9

(12)

L,
z.'**roftkosr tw *qn'qr+m ghu,q$ sntq qnr qpt +++ q4 uqt qt{w Hqvt;

' 
*'*i.i, 

+7,2,4.tt +8.81, {.31, 4.4!,-5.32cm2 t r qntc+ffist*qltqr I cm q

3500 Nrn mr flftm trrnr t s6 = 25o t r tqr at silsd rrh zno Tfi'sfdr frt;re t Hqr qtil

gqErir.r Trti+. + t %t r.qfr qfr+ { qfro.dq qq+F* vfm oo x ld N/m2 t t frt #
qqrq'Er sr6{ 7.2 gm/cm3 t, il rnm u1ffi I

The turning moment diagarn for a multi cylinder engine has drartm for a cycle to a

horizonal scalp. 1 cm = 3500 Nm and Verdcal scale 1 cm = 25o. Tte area below and

above the mearr torgue line are respectivcly. -3,5, +7.2,4,11, +8.81, -5.31, +4.43,

-5.52cn2.The moan speed of engine is 240 rpm aud ttre coefifrcicut of fluctuation of
speed is + 1 Vp.lf the modmum cenritugal stress in fl5grteel ls 60 x ld N/mz.

Deusity of material is7.2gmlcm3. Determine

(i) qfr+'qriiqqr{

mass of flywheel

(ii) qF+srqrg

Diameter of flywheel

(iii) qfut +srcor t*we
Area of cross section of flywheel

.i

Angular velocity and angular acceleratioa' 
"t,I*,,-qPl,

,,
.:

I

100 mm 

---.-, 

-{ D

(12)

', 1llr -r -i 
--'r ,

lr' ' r'.'

t. -r _. .,, .'.a, l
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4. (i) qdvc-tqilq+ftdFrqqTilE 
il=*rurg*sfficqflfq+ r

T.
Derive the fopmula for tension rado for opon belt drivo. # = et 0

L2

'l-lT
lVhere
T, = iFrgil{{ffiq

fension in tightside
Tr= rlk*c{Fq

Tension in'slaCft side : ,

Friction coefEcient
g = qq{rEIuI

Angle of contact

(ii) frfi{q*Fnqqrcre}dnqrfi r ;."-
Explen the ditrlrTttfncs of cleins,

5. (i) qFqEltcft{q Em 1600 qfi'rfr fr:raw B0 kw uk qftfiril +t qr rft t r frt q{
sqr+ rm qql{. ?soo.N"t Wr q{rr Wfi 0J t r Qet Hir yrq qC ffil$ Eq$:
r s ** wi r o tffi t t qfiq lqtr'et <dr rryax gq *d at tqr ilrd ffi+ r

A multiplate clutch tuqt*iuirg 80 knV power at 1600 rpm. The spring prcssure
on platps is 250O'N hnd coeffiEieut,of fiction is 0.3. The extomil and internal
dlametors,of platav iuE:;tr, sm and 10 cm respectively. Assrrdi{ng uniform
pressurp conditioq detqmine the no. of plates.

ur, fifr{dqoqiEq qwr q H{ {rFil Er W smqlnil eiTil{ r

lhrive thc formulaof powerlost infricEoo for collar pivot. (6+0
J

Explarn the different terminotog'y of gear.
(ii) 6m{firutr$q<q$Hnffi qirerum* t[lqF!rr6+1H r

Determinc the freErency nahual transve$e vibration of beam.

,tr,9

61 l20kg

(6+6)

(6+6)

P.T.o,

F = 200 GN/qr2
tfFTfiEIffi * a0 ft.*.
Dianotor of beam = 40 mm
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7. (i) Krn+ rqqnl + sfftr€ilqfiirvfr {qr{ oi qrsrd r

Explain the partial primary forcabalance for reciprocating masses.

(ii) fu.weffi frqrffi qt firffi kd ffid qqstri 
1

Fxptain the working of Wilson Hartnell govern with diagram (6+6)

8. (i) {qiffi'{rffi+t6rffi+tnrs6+ r

Explah the working of [,ope hra[e dynarnometer.

Gi) qrffiqm. 'mt? qrffigq+ qFTrFItq{Httr qqild f

What is the prrinciple of Gyroscopc? What do you mcan by gymscopic couple ?

t--


