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FOURTH SEMESTER

MECHANICAL ENGINEERIIIG / RAC

SCHEME JULY 2OO8

THEORY OF MACHINE

Time : Three Hours Moximum Morks : 100

Note : i) Attempt total 5 questions out of 8.

gE snd { fr qftq qaq 6f, fiftqr
ii) In case of any doubt or dispute, the English

version question should be treated as final.

ffi tfr e-oR il'nit erern fr-qrq fr fr)ffi fr
eiffi til-Er il'sqq o\ Giftq qmr qrhrl

l. a) Differentiate between a higher pair and lower
pair with suitable examples. 6

sqg+-f, s-{Ei"il ERI tsEr Trd G fte Era if oiili
rqE 6ftqr
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b)

c)

(21

Define Kinematics and Dynamics of machine.6

qaft{ fr o-e}+frffi * sqrrft-ffi drqfurT&d fiftqr
Define instantaneous centre and find all the

instantaneous centres of four bar chain. 8

m.orfu-o b-< o\ qftjTfr-f, ftfr\ Vq qo 4 EE +r
b r+.ff onorfu-o tryl o1 sn-6 frfrrr

The crank of reciprocating engine is 250 mrn
long and the connecting rod is 1000 mm long
and the crank rotates at 150 r.p"m. Find the
velocity and acceleration of the piston when
the angle rvhich the crank makes rvith IDC

2. a)

is 30o. 10

go t{flltbEr gfu{ fr ho zsofrd+ dd 1'+ oiFet
qr.s ({iqt-q-n rc) fr dEqr{ 1000 ftfr t m-o tso

w/fur fr Eq t ry rl& t if ft-{eq mr tq sq

ecqq Frofta-d qR ;i,-o a1 a)ur 3ir{ S.{ft fr-S q\

30' tr
tr) Describe the method fbr determining the velociry'

and acceleration of slider crank chain mechanism
rvith the help of Klein's construction. 10

edryr fr E-{qil q} s{f, iho q* fr-qrfl d t{ qq

cwq skl f,-t ft ftf* or eufq fifrqr
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(3)

3. a) Establish the relation between ooefficient of
fluctuation of speed and coefficient of
fluctuation of energy. 8

e;il wqr+fl{ 5unfi qq qfr sqrqffi gqrfi } qea

qi.irr Fsrfrd fiftqr
b) Draw the turning moment diagram for four

stroke I.C. engine. 6

\r.n qR sTrErkT qrd 3i=ilfdq gfu{ il fo ws..rT{rf
ofits ffi.rdr

c) The maximurn fluctuation of energy of flywheel
is 25000 N-rn and coefficient of fluctuation of
speed is l0%. The rnean speed of flywheel is
100 rpm and its radius of gyration is 2 meters.
Find out weight of flywheel. 6

qfi Tftqta. qR.n { sqf or GTfhfidq wTn-Tarr
25000 =afr t gq rPd'6T tscrR-q6rq Sqio
10 qfterd tt qR ofurd 'ft t00 Tfq1-r qfr ft-.r.
oAR frTrf{ frrqT 2 fr. t dt ror{ afio or qq{ $ril
fifrqr

4. a) Explain the difference betrveen brake
dynamometer.

i-fi qq sTqffi.i d er-ar {+rfltggt

and
6
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(4)

tr) How brakes are classified'/ Explain working of
band brake with neat sketch. 8

ilo or qrtr-o-{uT ffi fuqT qrdT t? Tfi +rs ilfi fi
ordqqrd qfie fr-., Em qrqsr{dr

c) In a rope brake dynamometer test of an engine

the following observations are recorded: 6

i) Diameter of brake drum: 1.5 m

ii) Diameter of rope :2 cm

iii) Spring balance reading : 5 kg

iv) Load applied on brake drum: 45 kg.

v) Speed ol'shaft : J20 r.p.rx.

Find B.I{.P. of the engine.

t-o gfu-{ il nq ilo egffieq &d d ffifutr
ieu ftq'rd 

'

i) ilo qq znr aqr+r: 1.5 +d{

ii) tq znr ?srs: 2 q)fr

iii) ffirr dft tBT: s fu.n.

iv) ilo gq q{ drTr.rT rr-qT gt{: 45 ftrfi.

v) aTFrc fr'Tft: 720q.s.fr.

iifr-{ fr d-6 ETd qf* f,ra fifrrr
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5. a)

(s)

Derive the condition for maximum horse power
transrnission by a belt drive. 6

iee gT-{q fr oTfUorq ETd qffi qR{Ee ovi fr gen

d Frorfrrdr

A flat belt is moving on a pulley of 500 mm
diameter at250 r.p.m.coefficient of friction of
belt and pulley is 0.25 and angle of lap is 160'.
I f the maximum tension in ttre belt is 2. 5 kil onewton
calculate the power transrnitted through the belt.

8

Vm'{flre qfl 500 Frfr. eqrfl fr frR-fr qq 250 q,q.fr.

ft qfr t qr ro tr qET tr ftrR-fr + ftq q{rr

ggno O.ZS dqr urff o\ur 160' t qR qi d 3Tfufrdq

ffinq 2.5 ffi qe= d d\ qg grr qltR'n eTefr fr
qur+ fiftgr

c) Write advantages of V-belt drive over t'lat belt
drive. 6

{flrd qgT qffi{ fi giliT C V-TgT at-d{ + dF{

ftfuqr

6. a) What is the difference betrveen the stability and

isochronism of a governor? How are these
detemined? 6

q-q-ft fr Rr{dT vq GTrwHfr-w ii qqr eioq tz i
+il frqftud fr qrfr t?

b)
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b)

c)

(6)

Drar.l, a neat sketch of Hartneil governor and

explain its working. I
ETfiiT r;ffi 61wE fu, eqr$ \rq siTft orderTrd

eq-fl-{sr

Differentiate between flyr,l'heel and govemors. 6

qfrqd qRql \q qfr sfufon-o fr erili rqE ftftrlr

A cam drives a knife - edge fbllorver lifting it
through 30o nrm during 150o of cam revolution.
After drvell of 60o the tbllower returns during
100" of cam rotation. 'I'he remaining perioti is

drvell for fbllower. The minimum radius of cam

is 20 mm. The follower moves in uniform
velocity during lift and is S.FLM. during return.
Draw cam prof,ile. 8

w +q Uaqri qftr\sn o\ :o ftfr t .TdT-fr t q-{fh

fr-q 150'd t ryni tr frlrror 60' 6li il qrq.nftilen

qrqfl dzaT t q-qfu fi-q 100" C t E{mr tr e-* q{
#q tlqrq C qia\erq Rx roer tr Sq ft qrm
k',qt' 20 frfr tr .nHens s'q{ qrd $qq Hqrq fu
t qr-.n t qq dud $Erq H{d 3ilTd,Tft C EAnr tr
*-q or dqr{d c+q$r

7. a)
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6b)

c)

(7)

Explain law' of gearing.

ffirr or ftqq qqgr{Sr

Give the different types
application in detail.

of Gear and their
6

frfrf, ron il.ffi o) -cci-d 
W sqfi {rdqrd o\

ft-lflq t riq-flglr

8. a) The masses of 5, 8 and 10 kg are revolving in a

plane respectively at radii of 8, l0 and 5 cm.

The masses of 8 kg and l0 kg are 45" and 120o

from the mass of 5 kg. What mass at 10 cm

radius is required to balance the system and find

out the angle of balancing force. 8

5, 8 sTtt 10 fuTr. fdrqn + d-{ ftrs Vo 8 oa ii t
dur iD-rrQT: 8, 10 ew 5 tfr. fr fuqToil w ry G tr
5 fufl, h fru-s fi g nqr 10 fu.qr. + fru-s m-qQT: 45o

der 120" fr o)uflq Rrft w tr gs fto.rq il rr{kir
o_{i & ftq tO Qm. fr fi_,qT w ffi q_o+n $r

ftu-s fdr€ offi Ftrfr d o"nqr ilF,q?
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(8)

b) What are the different types of vibrations?

Explain in brief. 6

o.q{ ffi q-o.R b d-d t? Hetq d qqgTqql

c) Explain why the balancing of rotating parts is
necessary. 6

WA gg gd ffi H-g-dq rdi erqqro tz equr-gqr

_€rc>i:4g-.
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