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Note: Tlris question paper contains two parts A arrd tl.
Part A is corr-rpulsor,r,' which carries 25 marks. Answer ali questiorrs in Part A.
Parl B consists o{' 5 Units. Answer any one firll questron fiotn each unit.
[:ach qLrestion carries l0 marks and rnay have a. b. c as sub questrons.

illastrate your unswers witk NEAT skelches wherever necestiilrt,

PAR'T - A
(25 Marks)

I a) What is tlre differerice tretween Meclranism, Machine, and Structure. t?i
b) Ilxplarn the cliflerence betrveen Rigid Link, Flexible and Fluid link, rvith an

exarnpie for each. [3]
c) Deiine 'lnstantaneous center of rotatton' anci state the'fhree-L-enters-ln-Line

theorem. tzl
d) 'Draw a roirgh sketch of' Klein:si constrLrction fbr the velocity: diagranr of a

Single siider"cranl< mechanism and explain how you get the velocity of the slider.

t3l
e) What is the difference betrveen tlre Scott-Russel and modified Scott - Russel

mechanisms? Explairr w'ith sketches.

f) What rs the main acivantage of Doubie Houke's .iornt
t2l

over the Single I'{ooke's

t3l
L/l

trl
revefied gear train?

t21
l3l

(50'Marks)

used to draw an

[5+s]

r;)bt
h)

joint'/
N,arne the cliff'erent types of cams:and follou'ers.

F,xplarn ir,rtlr sketches of the relev-ant displacernent diagrams.

i) Wliat rs the difference between compound gear train and

Expiarn with relevant sketches.

l) What rs lnterfbrence in gears? When does it occurj/

PART - B

2.a) Explain. with a sketch. the drag-link tnechanisrn.

b) Draw the sketch of 'Ellip-te Tralt'ltrels', and prove horv it can be

e llipse.

What rs the clif{trerrce between tlre follower rnotrorr ol' urrrlbrm and equai

acceleration and r"etarciatron arrcl unilbrm and unequal acceleratiort anci retardation.

3.a) Whar is Kurztracti's cruterion ,n, i3fi.., of freeclom ot plane nrcchanisnrsi' ln
rvhat way the Crueblel"s criterion different fi'om tl'7

tr) Draw the skctch of Whitrvorth qLrick relurn lrotion mechanism. and explaiir its

u,orking. [5+5]
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4. 'rhe 
cranl< and co,necting rod ol a reciprocating engine are 30 cm and 150 crrlong respectively The crank rotates at ld0 rpm clockrvise. Deterrnine the velocitv

and acceleratro, of the piston rvhen ,the crank is at .r00 rror" ir-," ioc. iir;detcrnirre tlre posiriorr or'rrre cra,k rorzero accererariorr ol rhc;l;,;;,. 
'" 

rloi''"
In the rnechanism shown in figure r,,flt.irrng crank oc rotates c,cu,about thefixed poi,t o at a uniform speed of 150 rprn. The lever BD is pivoted about thepin D rvhich is fixed and osciilates about D. A coupier BC connects the points Band c. l-he die block F. of,-),,.,r_0, the rink EF moves irr rhe horizorrtar gLrides.when the crank angle is -r5'. r-rnd the veiocit-v of F. using tl-te Insturttrneot'
cen'ter method. oc=DE: I5 mm- G'B=BD :4,5 rnm. EF = 25 rir,r. lr0]

t-2s;

Figu r.e: I

In a Crass-Fiopper rnechanisrr shorvn in fi.qure 2. the link lengths are:
OQ.- 100 rnrn. SP:375 min. eS : 150 nrrn. and SR:225 rnrr.
Irind the rnagnitude of the vertical fbrce necessar),at p to resist a tor,ue ofI20 N-rrr applied io rlre lirrk oe rrhe, ir rnake, an angre of I50;;;-r;Irorizorrrri tiOf 

-
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Figure:2
OR

Sketc'h tlre Flarl rnechanisrn. and prove that it produces an exact straight line
rnot ion.

b) ln a Hooke'sjoint. the angle betr,veen the axes of driving and driven shafts is 150.

Find the angle turned by the driving shaft rvhen the velocity of the driven sha1l is

rnaximurn. minimum, and is equal to that of the driving slraft. [5+5]

8. Draw the profile of acar.r"r to give the motion as given belou'to a roller follorver:
a) Outrvard stroke of the follow'er during 900 of cam rotation,
b) Dr,iell lor Jtl' of carrr rotation.
c) Return stroke of the follorver during l00u of cam rotation.
d) Dwell tbr the rernaining period olcarn rotation.
Lift of the follorver is 2,5 rrrn ; Diaureter olroller is 20 rrrr : Vlinimunr radius of
the carn is 30 rrrn : L-ine of strolie of the follolr,er coirrcides *,ith the aris of carn.

The outward stroke tal<es place u itlr uniforrn velocitr" and the return stroke rvitlr
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l.a)

,un j forrn and eq ual, acce I e rat i on" and, retard ati o n t l0l
OR

9. I-he follorver of a tangent carn is operated through a roller of 2,1 rrrn diarneter. and

its lirre olstroke passes through the axis of the carr. The rninimum radius of the

carl is 40 nrrn. nose radius is l2mrn. and thc lifi is 25 nrrn. llthc specd olrotation
of the cam is 900 rpm. firrd the veiocity, ol tire tbilorver at the instant when the

cam is 20t' 1rom the full Iift positiorr. lt 0l



I(t lr) Statc and prove the lari, of gearirtr:
h) lrl a sutl and plattet gear trailr" tlrc srrn gear har inc 60 teeth is llrecj to thc fiarne .I-ind tlle tlutnber of teeth on thr plurret ri heels and tlrc arrnular rvlreel. if' the

alrnul'Lts rotates 130 tirrles in the sunrc tinre rrhen the arr"n rotates 100 tirnes. both
irr the >arne elircction.

0R [5+ 5]

Il.a)

b)

A rack is beine dri'en b1,an lS-teerh pinion of in',olute profile and 120 mm
circle diameter. Tlre addenclurn of'both pinron ancl rack is 6 mrr. Fincl the
prt:ssure angle required to avoid irrterl.erencc.
Prove tlrat tl-re velocitv of sricling is proporlional to the distance of the
ut)lttitcl ll'otn tlre pitch poirrt

p itch
least

pcint of
[5+ 5]
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