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Kinematics of Machines
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Time: 3 hrs. i-r," qri' Max. Marks: 80
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Note: Answer FIYE full questions, choosiggi'@NE full question frory*$.41h module.

rvrn1hrS-l 'i;" '@I a. Define the following terms with e4gqrlHK: (i) Kinematic chaig (ii) Mechanism
(iii) Lower pair and Higher pair *. o* wr '4". ' (06 Marks)

b. Sketch and explain trre fotrwfttiqciianisms : r,,Jryfl+(r) Drag link mechanismr*hfrF) Geneva wheel. 1*#\ ' 
(10 Marks)
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2 a. What are quick retur$ tnQtion mechanisms? Whsffire they used? Sketch and explain the
functioning of Whitw8ft,p inechanism. ; " (08 Marks)

b. Derive an expregsffi for necessary condition6,of"correct steering and explain Ackerman
steering gear wiffieit sketch. ,d,he, (08 Marks)
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link wffiis 180 mm long. ff,"_l_ftt"""t AB, BC and CD6re 90 mm, 120 mm and 120 mm
longffieotively. At certain ingtqpt,,the link AB (cranffiitskes an angle of 60o with the link
AD. If the link AB rotates at un.ffirtn speed of 100 rpm,,l{tickwise determine,

A four bpf\ggphanism ABCD is made up of four links, pin jointed at the ends. AD is a fixed

using Graphfful)nethod. (16 Marks)

as follows: "*ktu

1$r'
0r =20' 0r =35"

0z = 35" 0z =45"

0r =50' 0: = 60'

0&,. u .d "

4 a. State and prove K_gnnody's theorem. tl$d:T,' **;* (06 Marks)
b. In a reciprocati{.#kgine, the length gJ*#il! is 250 mm agffigth of connecting rod is

1000 mm. The'crank rotates at an urf@'speed of 300 rpd.r,ih clockwise direction and the
crank is inclinett'ht 30o with inner dehd centre. The Cu (cti'ntre of gravity) of the connecting
rod is 404" rnft from the crank,pnd.ffiKlein's .o*t5-*irtion deteririn. (i) V.tority and
accelerudM ofpiston (iD epbubr velocity andqngillar acceleration of connecting rod
(iii)ffi&hcity and acceleqc*ffi the centre of q;avity of the connecting rod. (10 Marks)

& 4' #\.ff.* rvrr{pfu
5 *d\"{hing Complex algfibfawderive expres*il*uinl" for velocity and acceleration of the piston,

ffihngular acceleraf;iSnffi connecting rod of a reciprocating engine mechanism. With these
"*"'expression deterifui"the above qu4ntities, if the crank length is 50 mm, connecting rod is

200 mm, crffi;fleed is constanl"ffiffiOO rpm and crank angle is 30o. (16 Marks)

r \tu,** .,,",'t OR
{.dF6 a. Derive Freutfbnstein's equptiorf for slider crank mechanism. (08 Marks)

b. Design a four-link mec@'i$lm to coordinate three positions of the input and the output links
ao fnllnurc' d'*.k,':;'

Using Fletdpnstein's equation for four bar mechanism.
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7 a. Derive an expression for minimum number of tq"e{$1ffiessary for a gear to avoid

interference. ,*dM.::, 
t' (08 Marks)

,!i:t:l,i-ctli1..j

b. A pair of gears 40 and 30 teeth respectively a.e of.#h"involute form. Addendum: 5 mm.

Module:2.5 mm. If the smaller wheel is the dfit*#'and rotate at 1500 rpm, find the velocityModule:2.5 mm. If the smaller wheel is the dfiffand rotate at 1500 rpm, tind the velocrty

of sliding at the point of engagement at pitchqnd*Ht the point of dis-engagement, length of
path of contact and length of arc of contacL, *;t*' 

rrE:_:i,:ri,is 
(08 Marks)
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8 a. Explain with neat sketch of an epicffi'fi'Shr train. "- (04 Marks)
diite 7"

c $"0ar tral

b. In an epicyclic gear train, the intqrdffiheels 'A', 'B' and the'qompound wheel '9' uld '?'
rotate independently about thea*j$\i0'. The wheels 'E' a$t{ffi9t{:t o1_a 

-fin 
fixed to the

arm 'G', 'b' gears with 'A' and, !C', and 'F' gears with nBt and 'D'. All the wheels have

iame pitch and the nurnber'bf'!i..4th on 'E' and 'F' are-18asC :28,D:26.
(r) Sketch the arranggY4elit. .q(ci. *

iii Find the numbe,+ifi$tt or,'A'and'B'. +::"i#'n,

same pitch and the nurnber on'Et

(0 Follower to move uprvard 30 mm with Si

(i, Find the numbqgpf t&th on 'A' and 'B'. i.,.ui ,'n'
(ii| If the arm'G- tpakes 150 rpm CW and 'Al.fix€d, furd_speed of 'B'.
(iv) If the a.r" tffifrrakes 150 rpm CW and wheel 'A' makes 15 rpm CCW, find the speed

of 'B'. 
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a. cam$uitU I bur. circle radius df"35 mm is rotating 4t a uniform speed of 100 rpm in

anticlo,q-lwiie direction. Draw ttio ptofile for the disq*qgm with reciprocating knife edge

follow6['on the centre line of the'tAm shaft for the fotrlowihg follower motion:
nic Motion (FHM) in 0.1 sec.

. a,, ""r;

I

(i, Follower to dwell [gip-g,,xt O.tS sec. J'-.s,[: ",r ,.].,,,i',,
(iii) Follower to moVel$.pwird to ancther3-O4nd'rvith Simple Harrndnic ldotion (SiiNi) in

0.15 sec. '+Ei' I ':itut

lolfo;rye_1 
tguretfirn to its starting n$pt1i;I, with Uniform-ecceleration and Retardation

(UARM),uin the remaining pqiod of one complbfe revolution of the cam shaft.

Howevei.,'tii'e acceleration period'is twice the retardation period.

Determine the iiiaximum velocitf@frH acceleration o-{the follower during its return stroke.
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(l6Marks)
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10 a. Define*the terms: ,'{.+.13fu*p "'u'a
.+ {'4it -fri":.!-r.-3,{. 7:\ D^-^ ^l*^l^" Sr& -.*:.' ''

A, IJeItrIIe tne tefllls: ;i'u: Fd -,.-".r

_-j:,." iD Base circle-* $P -':::, 
'

".ffi (ir) Lift or,ffiqll" ''**l'ffi (iii) Pitch,'3giilt. - ,$

(lv) Follower tgu.retfirn to its starting

f,s twice the retardatffin period.
acceleration ei{ tfie follower during its return stroke.

(iiD Pitch,ffiiftt. - ,$

(rv) C,grqpiBfile. .$*ft;#. (04 Marks)

Derive an*!ffission, for displjipement velocity and acceleration when the flat faced

follower i6 in itintact with any point on the nose. (12 Marks)
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