
Fourth Semester B.E. Degree Examination, Aug./Sept.2020

Max. Marks: 100
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Kinematics of Maehtnery
i;tiili 'rlilir, J:

Note: lzsp er any FIVE full questions, c,t g ONE full question frirm each module.

ffihart"-t

(r) Kinematic chain (ii)::lyleChanism (iii) Strubttrre (iv) Inversion
(v) Degree of freedom t "iJ- : (10 Marks)

b. Describe with neat figuro6,t*'o''inversions of double slider-crank mechanism. (10 Marks)

OR
2 a. With neat sketch".gxlilain crank and slotted levsf quick return motion mechanism. (07 Marks)

b. Draw a line diagrdiiland explain peaucellierhxact straight line mechanism. (07 Marks)

c. The length of ihe fixed link of a crank fl,h{s{otted lever mechanism is 250 mm and that of
the crank-.'js'100 mm. Determine (i) Angle between extreme positions of slotted lever
(D na6o 6?the time of cutting stroke to that of the return stroke. (06 Marks)

Modute-2
3 In the mechanism shown in Fig.'Q:. fne crank2 r-otatgs at 3000 rpm._Flnd the acceleration

of point C in magnitude and direction. Also find the angular acceleration of link 3.

Time: 3 hrs.

4 a. State and Prove K.ennedy's theorern. (06 Marks)

b. Determine.fu velocity and acceleration of the piston by Klein construction to the following
specificatibni'stroke : 300 mm, Ratio of length of connecting rod to crank radius : 4, Speed

OR

of the engine : 300 rpm, Poqition of crank : 45o with inner dead centre. (14 Marks)

'.,'1'r'i1, Module-3
The crank of an engine mechanism irffi-rong a1d the ratio of connecting rod length to

the crank radius..js 4. Determine the acceleration of the piston when the crank has turned

through'an angle.of 45o from the inner dead centre and rotating at a speed of 240 rpm
counter clockwise direction by complex number approach. (20 Marks)
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OR

Explain function generation for 4-bar mechanism' 
" "':'" 

(05 Marks)

Design a 4 link m"chanir*, if the motion of inppt(@ dutput links are governed by a

n n"ion y = xr'5 and x varies from I to 4' Assume 6'"is vary from 30o to 120o and $ from

60o to 130o. The length of the fixed link is 3CIr in. Use Chebyshev spacing of accuracy

State and prove law of gearing.

,'

(06 Marks)
(06 Marks)

Derive an expression for path of cont-tlet'

ffiffiU#;;#T,;,Jd ii ;;#;+ mesh' rhe. modure i' u:|ff flfl:1'l:::':f"':
ii:.'ri"?#t". il ;ilr 

"n,, 
#',',t"*"act and the anglp''tr*med bv the larger gear when

" (08 Marks)
one pair of teeth in contact. 

"1L 
''r'

(08 Marks)

10

OR

b. An epicycli. g.ri.ii"inL:lonsists of a sunwhee-l (s),.a stationary internal gear (E) and 3

iain i.uf pun.it.,,,r#i'dtipi""*i"oon a s,*'=.i,:, iped planet carrier (c)' The size of different

toothed -:e such that the planet carrier c rotates at l. of the speed of the sun wheel'

The minimurrrnumber of teeth on'anyl'wheel is 16' The drilling torqu€ on the sunwheel is

iil i*'iHit.p".,i.,i;;it rrre numbei of teeth on differept wheels of train. (ii) Torque

necesCary to keeplhe internal gearitationary' :: 
(15 Marks)

Nlodule-5
The following data rehte,tb,',,cam ptoffi *ti6n+t" roller moves''With.SHM.during ascent

and UARM a".G aas . Minimum ra$15,,ot cam : 39 ryT' Roller radius : 8 mm'

Lift : 28 mm, oiir.t of it. fotto*er ax,iq.!"t2.mm towaL{,9#ight' Angle of ascent : 90o'

Angle of oesffi' : 60o, Angle qildwell. betwee,'i,!c.ent and.descerrt 45",

IGA of .ur6gt'b rpm ln'.ounLt'q.1wise direction liaw the profile of the cam and

a!,..-ir" ttre*t#ximum velocity ant+Cteteration dqing,butstroke and return stroke'
:ry:\r,., . ::, (20 Marks)

:' , ';1, 
:::'::riir':':i
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,,1i... * _ ri lr:.' 
OR

A.rt'tlh valve of a 4-strok€ p.t.ol 
"ngine 

is-opCrated by a symmetrical circular cam with a

nuiiA..a foflower. fnd1d laii..ut" rt fotl-o*U lift: t0 mrn, least radius = 20 mm, nose

*rdlu, = 2.5 mm, q,rar:k angle when sucti-on valve opens,after TDC = 4o' Crank angle when

,il.:, .,.buction ,utu" .toses un.r 
"gOC : 50", Cam shaft.ipeed = 600 rpm' Determine maximum

'". l'r.ro.iiv or ,n. ffi;'and its maximuin acceleration and retardation. Also determine the

minimum fqrtn $iirted by the, spffts to overcome the inertia of moving parts weighing

250 gm. .*lF "': ' iri:r!'i:::i i (20 Marks)
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