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Fourth Semester B.E. Degree Exagrfu tion, Feb./Mar.2022

$ "BA,

Kinematics o# qEbhines 
*"".*..

rime: 3 hrs. ffi '[,}ffi;. Marks: loo
.i6a&.
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; chitiosing
ditqF*'

Note: Answer any FWEfwll quesfiofi 
rt,1fiosing 

ONEfuL qaes!.Mfrom each module.

"uW;tu$ilioaule-l w:":l'
a. Define the following: '," '-,*"": , ,:)i 

'5""

(i) Kinematic link r-*ftd(ii) Kinematic chain *-ffi,, (iii) Inversion
(iv) Mechanism ,.*u*,-'-S (v) Machine and struegire(iv) Mechanism u*w*'*,$ (v) Machine and strue_fiip (10 Marks)

b. Sketch and explain Wih*,{h*tr Quick retum motionTfidchanism. (10 Marks)

# oR,.,;,
a. What are Intpmi1ttdnt motion mechanisrqg-p,ffi,here they are used? Explain any one, with a

neat sketchi " (10 Marks)

b. Sketch geffiain Ackermann Ste"y;'6ear Mechurtt*-.,.** (10 Marks)(10 Marks)Sketch *e#^,,:Xplain 
Ackermann Steeri{l.g Gear Mechurtt*.,,*.

'.. "{'**
i ,* " l{odule-2 * .e"

ln a slider crank mechanism, thp ciink OP : 30 "=gqffie connecting"irod 19 
: 

1?9 y.ln a slider crank mechanism, thg cihnk OB : 30 n-l1$\dQffiffihe connectrng*od ttC : l2U mm.

The crank rotates at a unifo@r Speed of 300 rpm6-i6c\wrYe. For the cffi]position 60o from
irnerdead centre. Find:r.ffitu _,trFF ",,* "

(D Velocity of pistonweland angular velop[151 of eonnecting rod $C.
(ii) Accoleration ofp,jstdn oC' and angulsqq;cdleration of co*_nlpqfing rod BC. (20 Marks)

,wpiii& ::n vir

'oOR 
'' '

a. State Kennedyt'STEeorem and provffi .,,, (06 Marks)a. State Kennedy;'S iheorem and proveffi lF . .:... (06 Marks)

b. A pin joi+tedrfour bar mech*ir5m &tn. The link,,A$js 150 mm and makes an angle of
60o w|th*,,'fhe link AD ana,"$t{_ps uniformly 

^$_ 
1.00 rpm. The link BC = 180 mm,

CD 1it!*CI-.mm and fixed ffi fr,@*: 300 mm. Locfrte'all instantaneous centers and find the

anguldi;d'elocity of link B*GB.$d the linearvelqsitt'bf link CD. (14 Marks)

;;,

a"*., ing complex at",gqbffSaerive expressio4 fiit veloci:ty and acceleration of the piston, angular

acceleration of connecting rod of a reqiprocating engine mechanism. (10 Marks)

b. If the crank a4d-gtnnecting rod are+ffimm and 600 mm long respectively and crank rotate

at uniform spqgdbf I00 rpm clockwiSe, determine:
(i) AngulLtriirelocity and angular lcceleration of connecting rod.
(i0 Velocity and accelerallgP ofpiston, using Ravoni's approach.

The angle which the cranfi fffrlies with inner dead centoe is 30o. (10 Marks)

:j" OR
6 a. Illustrate .rr" of Kfuis consttuction for velocity diagram for slider crank mechanism.

.,,,,\;"^" (08 Marks)

b. Determine thdlffilocity and acceleration of the piston by Klein's construction to the

followin q sp ersifi c ation.
Stroke ;*3,0;8 mm; Ratig of length of connecting rod to crank is 4;

sRee{p#$gine = 300 qpm. Position of crank is 45o with inner dead centre.
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,*..rj*. 17 LU43
Module-4 -*dM

.d".r:.::.
Iw,Demonstrate law of gearing or condition for correct gea{irrq{mi;fl (08 Marks)7a.

b.

8a.

Two gears in mesh have a module of 8 mm and a prqow$ffigle of 20". The larger gear has

57 teith while pinion has 23 teeth. If the addendrup.,ffiinion and gear wheel are equal to

one module. Find: t,,r,.-&'-'

(i) The nurnber of pairs of teeth in contact. lftu:J'-;Li#

(ii) The angle of action of the pinion and th9 gear wheel. .,,.'\ (12 Marks)

:lru- 
"

oR-l . ':
'T.rrn cnrrr ceqr A qnrl Fl nf am enir:wc.lim "i.#trin shown in Fis.O8(,o) have 24 and 30 teethTwo spur gear A and B of an epicyc}h gedi train shown in Fig.Q8(,o) have 24 und 30 teeth

r"rp""trr"ly. The arm rotates at 10re+-Ir#Clockwise. Find the s&fu[of geal ! on its. own axis,"rp""trr"ly. The armrotates at 10,0ry&blockwise. Find the sffiof geal! on its own axis

*h"r, gu*-'A'is fixed. If inste@fping fixed the wheel'Afffffrt"t at200 rpm in counterwhen gear'A' is fixed. If inste@fp8ing fixed the wheel',Al*ffqtates a

clock direction, what witl be 1}-" Wo"d of 'B'. Use algebra ni€thod only.

B

nil'P. Alt the whed"trr

'* 25. ----"...
++::g]::::::, 

.

(iii) If the"arcpG makes 15,0 rpffi\Y#d A is fixed,.&fukspeed of B
and wheel A,m:dltps 15 rpm CCW, find the speed of B.

(10 Marks)

wh#-trq have same pitch and the

number of teeth orf.E and F are 18, C =
(i) Sketch theffiffi',$ement $

(ii) Find the niffier ofteeth on A ffitt
(i) Sketch theprrangement ' :n*

(ii) Find the nuftBer ofteeth on A ffifuB?"" ., d
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;'=i+.'11# Modul+-h,h"
p $rdel engine hasffiof 62.8 mm. It is operated by a cam to give

ffiopening and closffigiperiods each of which corresponds to 120o of
Sr openmg and closrng peflo0s eacn oI wnlcn colresponus tu

wei ls provide$ vrfth a roller of 20 mm diameter and its line of stroke
ius of the carg.&25 mm. Draw the profile of cam. Also determine the

maximum v.elEM and acceleratffithe follower durine ourward and inward smoke, if themaximum,y4]m, and acceleratffithe follower during ourward and inward smoke, if the

speed of thB,iiEln is 300 rpm clockWlse. (20 Marks)

::iii+::i:r:i+ OR
10 A cam rotates at a uni{ef&r=speed of 300 rpm clockwise and give an oscillating follower

75 mm long, an angulBr &isplacement of 30o in each stroke. The follower if fitted with a

roller of 20 mm_$ameter which makes contact with the cam. The outward and inward

displacements of &llower gach occupying 120" cam rotation and there is no dwell in the

lifted position.'ffi follower moves throughout with SHM. The axis of fulcrum is 80 mm

from the qxis.sf cam and the least distance of roller axis from cam axis is 40 mm. (20 Marks)
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Fig.Q8(aJ,l ti
b. ln an epicyclic gear train'ffi-#tnternal wheels A,'mqnd


