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FOT]RTHSEMESTER

MECHAMCAL ENGINEERING / RAC

SCHEMEJULY2OO8

TI{EORYOFMACHINE

Time: Three Hours Maximum Marks : 100

Note : i) Attempt totalfive questions out of eight.

grf, Gnd d t qiq qeq Ed fifrqr
ii) In case of any doubt or dispute, the English

version question should be treated as final.

ffi $ IrnR b ritt eierqr fd-qrq fr fuft {
GiM qtqt b qeq o) Giftq qrqr qrhnr

/

1. a) DifferentiatebetweenMachineandMechanism.
6

rir G ziz 6.q* fr ei-rq rqe frftqr
b) Define and classify kinematic pairs. 6

g<,ifr grrd d qfu1frd \q q.fud fiftqr
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c) Name the inversions of single slider crank
mechanism. Draw a neat labelled sketch of crank

and slotted lever mechanism. 8

ftTd wt-{s{ iiro fuqr{ b q+qef{ } il-q qorq}r

iim qq {fl-es 6fl-q( +bfu'q o-r tqrPd{ q{fo-t

g-flh Gi.il b qE fo* w O ftfuqr

2. a) Draw and explain all the instantaneous centre of
four bar chain. 6

q-{ EE ziz ft-qm{ b rflfr drcorfufi b-E d qeTfqq

G eq-flE\t
b) Describe the method for determining the velocity

of slider crank chain mechanism with the help

of Klein's construction. 8

Tfiq fr d{drT t r-arE-s{ }-fi zil frqTq { ar

oro o-qi fr frfU o-r quh 6frqt
c) Crank of slider crank mechanics is rotating at

300 rpm lengths of crank and connecting rod are

Scm and 12cm respectively. Find the acceleration

of piston when the crank position are 90o and

180'from IDC. 6

wr{s( iiffi ft-qrq o-r iFo 300q.q.fr qfr t W
rcr tr ino oen o-iedrr if.E fr ffid m-qQT: 8 tfr.
Grtr tz Qfr. tr fi-{<q o-r c{qq sio fiftq q-qfu

*-o nc qt 90'G tgo'w tr
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(3)

Write down the difference between flywheel and
governor. 6

q-ftqrd qftqr G Tqft { er.n-q ftfolr
Draw and explain a rope brake dynamometer with
neat sketch. 8

s€s ft-q q{ro{ {w1 ilf, sq-trEi d eq-flE\r

Define the term co-efficient of fluctuation of
energy and co-efficient of fluctuation of speed.

6

sqf s.Ercqq wrm \q qfr \J_Eqrqqq guTi6 0)
qfuilfr.d fiftqr

4. a) What are the different types of belt drive? Explain
with suitable example and sketch. 6

frfuf, r+-n fr ilce grEq d q+fr--d sa-diuT Htrd
qq-flgs1

b) Explain centrifugal tension and its effects on
power transmission through a belt. 6

€ ETtt aTfrd dqnT d srfrfi=fr ilqro b Tritcr o-r
quh 6fr\l

b)

c)
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c) A flat belt drive is used to transmit 20 KW from
a pulley of 900 mm diameter at 300 rpm. The

angle of lap is 160o, co-efficient of friction is
0.25, density of belt material is 1 gm/cm3,

thickness of belt is 6 mm. Determine minimum

width of belt required if safe stress for belt is

2N/mm2

g4 qq-il qET 900 frfr. q{{ fr g-m rl zo rw
vr-d{ qrtfr-d o1 (6r tr fm 300 q+ot qfr frq--c

qffitr qRuTfio\ur t6o', sqqymo.25qg
il q-qTef o-r q;kq 1 r./tfr3, qJ fr M 6 Frfr. t
qq gqfkd q.fuqa qt & fts zN/mm2t d qg fr
roffiffifl-6fiftrqt

5. a) Draw a neat sketch of watt governor and explain

its working.

u6g .rqft o-t rqE fr-d e-{r$ qq sflfr otffi
sqer{st

b) Explain the following terms in brief. 10

i) Sensitiveness

ii) Stability

iii) Isochronous governor

iQ Hunting

v) Controlling force

10
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ftq.ftfud rql o) sqqr{gt
i) gqrFndr iil frnrror
iii) Tq-{R fr sqorfuor iv) 5fu
v) ftiia-o qd

6. a) Construct the displacement diagram and the
profile of a cam to give the following motion to
a knife edged follower considering uniform
velocity
i) Outstroke during 60. of cam rotation
ii) Dwell for next 30. of iam rotation
iii) Return stroke during 60. of cam rotation
iv) Dwell for the remaining 2 10o of cam rotation
The stroke of the follower is 2 cm.The minimum
radius of the cam is 5cm. The axis of the follower
is offset by 2 cmfrom the axis of the shaft. 12
qFEr{ +dYRr& r.rrd gv ft€lrq-{ 3flq frq dmr{d
3Trts q-{r{q-

i) GTrqe 1TID = 60o $.q or ttelq
ii) qld c,rrd = 30. +-q mi tderq
iii) M silo = 60o Sq or tterq
iv) ffi 210'S-q qpelq oT qa-d
qfdrq( mr r+n 2 i{ft. fo ol qro+ tfu-n s tfi, oqr
qidhi-{ oi 3Tqr 2 tfr, fu enrd fi oTqr t eA g{ tr
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Five masses A,B,C,D,E rotate in same plane.

Angular positions measured from A are 60o, 1 35 
o,

210", 27 0" for B,C,D,E respectively. Determine

magmtude of D andEforcompletebalance. Values

of A,B,C are 100 kg, 50 kg, 80 kg respectively.

All masses rotate at equal radii. 8

g6 {{rl d?i { .r-q fius A,B,C,D,E ILq Q t t B,C,D,E,

or druT At m-qq: 600, 1350, 2lO",ZZO" tr gf
q-g-dq b frq o G B h qRqrT fld Afrq I A,B,c

+ qRqTur 6qQT:100, 50, 80 fuTr tr s,ft ao+rt
sfi 8 B-sqr ti tt

Differentiate between static and dynamic
balancing. 6

{-+fuo G qfuq q-Eaq iieqr Gt<R t q-qe 6ftqt

Define in brief free vibrations forced vibration

and damped vibration. 6

fr orqq, std oEFI f,Qrr k oqii d i+elq ii
qR'rTR-f, fiftqt
Explain critical or whirling speed of shaft. 8

aT[qe + ffifriod qr efi{fu{T qrd o\ qqfl-{gl
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8. a)
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Deduce the formula for determining the length
of contact of involute teeth gear drive. 10

{rdqd qfrq( qq arcrt b ftq qEq6 dqrg fl-d
ori qrd qd fr rgFnr fiftqr
How do you classify the various types of gears?

10

frfu{ rfiN h Mi or q.foqur dd otiZ

-€r€=> €<>

I

b)


