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Note: This clLrestioll paper cclttains t\.\o parts A and B
Part A is cottlpulsorr rihich carries 25 rrarks. Ansrrei'allquestions in part A.Part B cotrsists ol ,i 11p115. Ansu,er an\ one firll qLrestior-r fi-g;r.r each unit
Each qLrestion carries l0 rnarks a,d rrav hai,e a. b. c as sLrb questions.
Illustrtte -vour flnr'wet'' tuith NEar skerches wr,eretter nacess.{r,r:

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSIT'Y HYDERABAD
B.Tech II year [I Semester Examinations, May _ 2017

KINEMATICS OF MACHTNES

Time: 3 Hours
(Common to ME,,MCT, MSNT)

Max. Marks: 75

PART- A

d) Drarv a rolrgh sketc,h ol Klein,s
Sirrgle slicier cranli rrechanisrr and

Machine. arrd Structure. 
(25 Marks)

Flexible and Fluid lrnk. r,vith an

t3l
and state the'l'hree-Centers-ln_l.ine

t2l

(50 Ntlarks)

be used to drau, an
l5-il
L' - I

construction lor the velocitl diagrar"r.r of.a
explairr hou,.r,oLr qet the velocit.r,of-the slider.

I a) What is the dilfbrence betn,een Mechanisrn.
b) Explain the difference bet*,een Rigid Link"

exarrpie fbr eaclr.
c) Deflne 'Instantaneous center ol rotation.

theorem.

lrle) \\'hat is thc dil'tbre'nce bettveen rlre Scort-Russel and modiflecl Scotl - Russel
rnechan isnrs? Exp lain r.r,itlr slietclres.

t) \\'hat rs the train advantage o1-DoLrble l-lool<e's.joirrr ov,er tlre Singie o13l*.,,
.jrrirr?

g) Narre rhe diflferc,rrt rvpes of cams and tollorvers i;]h) \\that is the difllrence betrveen the tbllou,er n'rotiorr ol. uni1br,, ur,i .qrul
acceleralion and retardation ancl unilorrn ancl unequai acceleration ancl retardalion.
Erplain *'ith sr<etcrres of Ihe rele'ant crispracerrer.,i.ri.o.ur.,r. t3]i) \\/hat is tire difterence betn'een compouncl gear trai.'n and re verted gear train?
Explain ri ith relel,arrt sketches. rrr

.i) Whar is Interlerence in gears? When does it occu/l i,j
PART - R

2 a) Explain. w ith a slietch. the dr.ag_linli tnechanisnr.
b) Drarv the sketch of"Ellipse'[rarnr.nels'. and pr.ove ho*,it can

ellipse.

OR
'l a) \\'haI is KLrtzbacli's critcrion lbr clegrees ol tl-eec]onr ol'plane nrecSanisnrs,l Inu'hal ival the GrLrebier's criter.ion diflerent lr.orr it,l l

b) Drar'i tile slietch ol \\ihitr.i'or-th quick returrr nrolion nrechanisrn. and erplairr its
r.r,orl, ing 

[5+,5 i
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lhe cranli ard cor.*ecti,g rod of a reciprocating enginc are 30 cm and 150 crn
long respectivell . The crank rotates at I80 rprn cLockirise. Deterntine the velocitv
arcl acceicr-ation ol the pistt* r.vhen [he cranli is al .10'fi.orr thc IDc.;l;;
deterrrine the pt'isitio, ol'the crank fbrzero acceieriitiorr o1-the pisto, ll0]

OR
ln the tltechatristrr shotln in figure I. the driving crank oCrgtates c.c.rr.about the
firecl pornt O at a Ltnifornr speed ot'150 rprn -l-lre levcr BD is pivored about thepin D rvhiclr is fired ancl oscillates abolrt D. A couplcr BC connecrs the points B
and Cl. The die irlocli. F. rJriven bl the link EF lro\'L.s in rhe horizontai cLrides.
When rhe crank angle is -i-ii'. fini the r,elocit', of F. Lrsing ,^; ;;;;;;;rri;;;;r;,
L'eutct'rttrtltttd. oc-l)1. I5 rrrrn. cB:BD --Ji rnnr. LF = 15 rnrrr tl0l
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Figurc; I

In a (.rrass-Hopper tnechanisin shou.n in flgLrre 2. the link Ienqlhs are:
oQ'- i00,rr-r. sP -- 37,i rrrn. eS - 150,rrr" and SI{ -,225 rrrrrr
Find tire rragnitu<Je o1' the 

'ertical force ,ecessary at p to resist a
120 N-,r applied to the linl< oe r,,,he, it rnar<ei an angre ilr r5')
horizorrtii l

torq ue o1'

u,ith the

ll0l
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through a roller o12.1 trrn cjiameter. and
ol the cam. The nrinirrurl radius of the
the Iift is 25 ntrr If rhe speed of rotation
ol the fbllovver at the instarrt ivhen the

Ir0]

__i_-
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Figure:2

7'a') Sketeh the Hafi trtechanisrr. uru rr.ro.orhat rt procluces an exact straight Iine
l)'lot ioIt.

b) In a IJool'e's loint. the anglc betrtecn the rrcs o1-drir iirg and drivep shafts is I5o.Fincl the angre turned b,u tle a.i"ing rrrritlln.rl 1i*',,,.i*,r,, of the driven shaft is
rnaxirrr-rr.r'r" rnir.rirrurr- ard i: eqLral io that oltlre drivirg snaii. 1si:]

8' Draw the profile of a carn to gire the nrotiorr as given belor,i,to a roller-fblloiver:
a) oirtriard srroke of the fbilor.cr during 90" of Jam rotatlon.
b) Drr,eli lbr 30'r itlicain rolation.
c) [leturn strokc of the fbilou,er during 100'' of carr roratior.r"
d) Duell lbr the remaining period c,lca,r rotation
Lill of'the fbllower-is 2-i trm : Dianreter olrolier is 2() rnin : N4inirnum radiLrs ol'the callr is 30 rrnl - [-ine olstrol<e o1'the lbllor'rer coincides rvith rhe axis o1. cam.-[he 

outt|ard strolie takes place ri ith unilirrn ve]ocitr,. ancl the retirrn strol<.e *,itl-r
Lrr.rilbrrr and eclual acceleratior.r and retardation

()R [l0l
9. lhe follorver of a tansent calr is operated

its line ol stroke passes thror-rgh tlte aris
can'r is ;10 ntnt, nose radius is l2rnin. and
of tlre can.r is 900 rpr-n. firrd the velocitr.
cai'n is 200 fiorn the firll Iift positiorr
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,0:l Srate and prove rhe lau,olgearing.
b) In a srtn and platret g.or rrlin. th! run gear having 69 tecth is flred ro rhe fra,e.Find the nurxbr'r o1'.teeth. on the pra,ret ,^,t,..ts-ana 

'rt,,. 
onnriu,. ri heer. rr. the

liilli:TJ1j;,'.J,l,l,,l,r.s 
in rlrc sarne ri,,e rr,ne, rt,e r,,,, n,,r,., 100 rimes. borh

[5+5]
ll.a)

tr)

A racli is bei,g drive, b.r,an Ig-teeth pinion of invorr_rte profire and r20 mm pitchcircle diarneter. The addendunr of uoln pini,-,n and rack ,, o ,rr,r., l-.ind the leastpressure angle required to ar,,oid interfbrence.
P.o'e that t.e 

'elocitr of'sriding is proportionar to rrre cristance ol.the point ofcr)r.)tact fl-orn the prtch point. 
[_5+ -S]
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