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Que.  I
(a )Howmanydegreeo f f i . eedonrwou lc l t h ree l i r r ksconnec tedby revo lu te jo in t sa tpo in tB l3 l

(see Fig- 1) have? Prove'

Instructions:
(l) This Question paper has two sectlons'

iZ; nigrt.t on right indicate marks'

(3; Arto.. suitable data if required'

iOi Only scientific calculator is allowed'

SECTION.I

Que.l
(a) Write tlre objective of kinenrati.' '''o 

^d]::,:'.:o|rrraclrines. 
Explairr tlre kirrematics arrd

dynamics ur'u pun of the design process r-lsing propel illustration-

(b) Explain Ur. *JUifi,y of mechanii'rs with suitable sketches i' detail'

OR

Itig. I

(b) A' acljr_rstabre slicler drive mechanis'r *,rri!t, 
"r 

a cr-ank-sricler with a' adji-rstable pivot' Iil
\'-l 

rviricl-r can be nioved r-ip and down (see Fig' 2)'

l. Ho* ,.,.,ur]y"bo-di"Jriinr.rl can be iaentified in this mechanism?

2.Iderrt i fyt l ietype(arrdcorresponclingnrrmber)ofal lkirrenraticjoirrts,
3. what is tlre fr-rnction of this mecha'lism and how will it be affected by moving tlie

Attelrpt cach section in separate ansv"er book"

tsl

Isl

pivot point r-rP ar.rd down?
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Que.  2
(a) Explain tlie graphical position analysis of foLrr bar Iinkage usirt*e, net sl<etches.
(b) Explain the irosition of any point on a linkage using propel illLrstration and usual

notations.

eue.2 
oR

(a) Explain the method of caiculating the input link angel which cortesponds to the toggle
positions of the non-Glaslrof fourhar linkage.

(b) In which situation you will go fbr the application of Newton-Raphson solution method?
Explain the one-dirnensional root-finding method.

Que .3
(a) Define the Kennedy's rule for instant centers of velocity. Explain the method of finding

all instant centers for a fourbar linkage.
(b) Explain the angular velocity ratio. effective link pails, plinciple of transmissibility Lrsing

proper illustration.

eue.4 
SECTI 'N-I I

(a) Explain f iction consideration in slider-crank mechanism with four possible ways of
drawing a tangent to friction circle.

(b) Explain tlie principle of virtual work method for static force analysis with neat
sketch' 

oR

Que.  4
The four bar linkage of Fig. 3 has crank 2 drjven by an input torque M12, an extemal load [101
P = 534 L220o N acts at point Q on link 4. For the parlicular position of the linkage
shorvn, firrd all the constraint forces and theil reactions necessary fol this to be a position
of equilibrium using analytical method.

,/t

t". , /
, f/ ,

'  ] i ' - " i

h4'+ l..l

Que.  5
(a) State and explain the D'Alenrbelt 's principle as applied to dynamic force analysis.
(b) Explain the dynamic ibrce analysis of a thlee-hrar crank-sl ider l inkage with neat sketches

Que.  5

isl

tsl

.  ; , \

t J l

tsl
I' t

i
i

lsl
.

tsl :

k  i i =

tsl
t5 t

Make a complete dynamic fbrce analysjs of tire fo.ur-bar linkage illustrated irr Fig.4. The [10]
knou,n information is included in t lre f igLu'e captiou.

Page 2 of3



/

Ro"n : 75 mttt.  Ro"". :  350 mm, Rro. : 500 mm, Rro. : 250 mm
F6o. : 200 mrn, frcg : l50 t lm, R"ro: ?50 rnr:r, R".o. :  l-42.25 rnnt
!, 's :  3.23 kg, nctr :  1.55 kg, /c. ' :  283.75 g. cm .si

/ c=  : 709 .37g ' c rn  ' s7 , l c . :  41 ,99  g . cm.s l , , r .  :  60  rac i i s ,  ( { 3  :  S

Fig. 4.

Que .6
{a) What do yott understand by two degree of fieedom system? Explain the general rule for.

the computation of tlre number of degrees of freedom of the system. Expiain the motgr-
plullp system on springs and packaging of atr instnulent as two clegree o1' fi'eeclom
system with sLritable slcetches.

(b) Derive the characteristic equation for a viscously damped two degree of fieedom sprilg-
mass system.

*-* ** * * n *END OF PAPER** * *** * *
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tsl

F1: 1r3.16 kg
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