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Fourth Semester B.E/B.Tech. Degree ExHltrination, June/July 2025
Theory of Machines

Time:3 hrs. -'-kili," ,Max. Marks:100
Note: 1. Answer any FIW{ull questions, iW#sng ONEfull question'from each module.

2. M : Marks , L: Bloom's level, €:*@ourse outcomes.

UIdd*Ie - I M L C
I a. Define : 

"-*,"n 
."qr

i) Kinematic chain '

ii) Higherpair [,:,,#'"'.
iii) Lower pair a,*rqi:**rB
iv) Degrees of freedom '

v) Kinematic link,1't5,,
vi) Inversions. , ,{,,

6 I,I col

b. Comparei p ,.,::,i:'

i) Machine.ffid "iaechanism

ii) Kinemads ilifiin and structure.

1:,+,i:,. 
;il

6 L2 col

c. Analyse'5grd'-f€valuate the
eie.qt'G)'@tiil.

degress,.ptffir
'lr"illlr'11,

the following linfftqges shown

,/ // / ,/,U
Fie.QI(cXii)'..". -"rig.Q;(c)(i)

8 L3 col

,i. 't sR )l

2 a. Explainthriconcepts ofrelal(g;Mdlocity and relativ€ acceleration with respect
to ana$rsis ofmechanisms. ! )' ,:,:::,:riht.+i

6 L2 co2

b.

i) Velocity of 6ri*torl C and angular
ii)

Fie.Q2(b)

Ob =?Otfitv)
b?*=12offi'

t4 L3 CQ2
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i[t;r. $Module - 2 ,,::r*ar

b. @ gears. MentioBs''Yh€ methods to avoid'&e
intirference. ;'fu

6 L2 co3

c. i el a comPound wheels C- D

rotate independently about axis D. The;.q#,gels E and F rotate on a.pin{ixed to

arm G. Th; E gearmesh with gear.fryC.ffirith gear B and F with gear D. Allarm G. The E gear mesh with gearlw'c.fr/ith gear B and F wt!!,SST ll-. +Il
gears have same pitch with teeth q#] qts, E 18, C is 28 and D {m. Sketch_the

Iourg.-"rt. Analyse and detenry{he,tn" speed of gear B, if ariti.,6 makes 160

rnm clock wise and wheel A mdt<d,si20 rpm counter clock:vise.

8 L3 co3

tr,,t+iu OR a',,,,,**h.

4 ioller reo{$re,&ating follower with

following data : :i 
"

Minimum radius of dilltr# 25 mm left = 30 mm,:rslfel diameter: 15 mm' The

cam lifts the follo'fuer ,120" with SHM followp.d,,S$a dwell period of 30'. Then

the follower lorvdrS!'down during 150' o**i cam rotation with uniform

acceleration,i.fu^deceleration followed by g,dviell period. If the cam rotates at

uniform ;etq|",;i 1 50 rpm, calculate dre-, maximum velocity;nd acceleration

of the flo*er during descent period." { .

20 L4 c03

lit$.Priii

+, Module - 3
5 a. mber aif**t#o-force me

a torque. ,:"""'\'
8 L2 co4

b.

O4!*, $oo wq
fo6 = Coo a,

?agaotl
,r..r,W

Fiffi6'{r)

n sUaei crank mechanismit'bwn in Fig.Q5(b): Tlip"""force applied,tB tlib piston

is 2000N when crank is dt 45" from inner A#huUentt". Determine.l#p,rt torque

T on link OA. i:' . Fi
1; liiiii, l

.i.

12 L3 co4

4m.
6 a. Explain D'Alerh$erts principle and it.$ use. 5 L2 co4

b. Explain briefly inertia forces dxq a four bar mechanism. 10 L2 co4
c. List an-expliin importantdfrffi#acting on the reciprocating parts of an engine. 5 LI co4

Module - 4

7 a. D"rive the equatig$ffir size of fly wheel or hoop stress developed in a

flywheel.
10 LI CO

b. Sketch and expiifin'TMD (Turning Moment Diagran) for single cylinder
double acting st6am engine and for 4 stroke IC'engine'

10 L2 co4
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OR
8 a. Classifu the sovernors and explain a porter goverfi.ffi with a neat sketch. 5 L2 co4

b. Explain effort, power and controlling force ofa govdinor. 5 L2 c04
c. In an engine govemor of the porter typ,F*$b'upper and lower arm$:hfd

200 mm and 250 mm respectively and p{,kxi'i}id on the axis of rotatioh|The
mass of the central load is 15 kg, the rffiss of each ball is 2 kg and fription of
the sleeve together with the resista4ee,'bf ihe operating frictionp,l "" 

in the

gear is equal to a load of 25 N atffi-$dbve. If the limiting in -tiriations of the

upper arms to the vertical a5e*,38e-i and 40o. Determine thti-iange of the
povemor takins frictional load inttfhccount. ,,:. #

10 L3 co4

!r

Module - 5 ,ir,,litriit ''

9 a. Deriveanexpressio.,,p. f#*total fiictional torque of"a
considerine uniformhft&,sure r "'

flat collar bearing 8 L3 co4

b. Expiain the law of fti*tion and list the ffies 9f fticfion'
'4 L2 c04

c, @ernal and intemdt+&meter of the contact surfaces

are 300 mrn aml 200 mm respectively. The total axial load is 160 KN and the

intensity o'f'p,6essure is 250 KN/m2.,The speed of the shaft is 500 rpm and.

coeffici-ent oifriction is 0.05. detennine :

i) NumbEi of collars required c]''{"} 
.,,,,,.''..,lq'

ii) Power lost due to friction. " ,e: *'\-.rq,

I L3 co4

.r*,*,,ii]lu 0R
10 a. Derive an e"{prtssion for ldflg& of open belt driv.g*, 8 L3 co4

b, d 0.2 mare*,.eofteEted by an open belt drive.

The pulleys are I meter dpart. The speed of tlie*smaller pulley is 400 rpm. The

coefficient of fric.fiq$between belt and-thd larg9r pulley sur{*ee]is 0.35 and

the maximum teqion in the belt is 2 K$,1. Dotermine :

i) Coefficient of friction between the belt and the smaller pulley surface so

ii)
iii)

t2 L3 co4
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