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I a. Explain principle of virtual diagram.
b. A four bar mechanism u ion of two

Determine the torque to be on the link AB for

(06 Marks)
is shown in Fig. Ql(b).

ilibrium. The dimensions of
the linksare AB =50mm**&0=66mm, CD=55nm1 , CE=25mm, CF:30mm ,

AD = 100mm , Angle S%#= 600 , P : 500N un6 q#600N (14 Marks)

%ffi* lwtffiry
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2 a. Briefly discuss the follor+qin$ , * ',*. fury*
i) D' Alembert's prirffiSH iD Oynaffilfodquivalent systel#. w (06 Marks)

b. A certain machine reguifes a torque of@ffffii 500 sin 0) N--a1o drive it, where 0 is theb. A certain machine repuffes a torque oEqpqp+ 500 sin 0)*)G"1n-to drive it, where 0 is the
angle of rotationrqf s%aft measured fro1nffiain datum. TheTti$ffichine is directly coupled to
uri"gin. *fgryfrfauces a torque Se(sffi + 600 sinZeffi. The fly wheel and the other

A

rotating to the engi a mass of 500k9 at a radius of gyration of 0.4m. If
is 150 r.p.rn, The of energy ii) The percentage

position of the p , 3, and 4 with respict to I are 750 , 1350 and2400 taken in the same

sense. Di the planes 2, 3, and 4 from 1 are 600mrq 1800mm and 2400mm.

Determine itude and position of the balancing Inasses at radius 600mm in planes

LandM in the middle of I and 2 and in the middle of 3 and 4 respectively.
(16 Marks)
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ln an in - line six cylinder engine working "' t*" ttemhtycle'.the, tylltt,t:':I li':tfl:
spaced at 600mm. tn the end iiew, the c1#ks ur.ffiffirt and in the order 1-4-5-2'3-6' The

stroke of each piston is 400mm and the .otgffi rod length is lm' The mass of the

reciprocating parts is 
-00kg 

per cylinder a4 *affijroiating parts 100kg pfr crank' The engine

rotates at 300 r.p.; Exanine the engine fo4$h{Ulfuott oi pti-*y and+='&condary forces and

couples. Find the rnu*i*rn unbalancJd for@6,affi couples' Sp* (20 Marks)

s9- $

a. Derive an expression for the ffi. stiftuess in case otffiaftnell governor 
[f["j[.]obliquity effect of arms- d &tr u,J;, .! - - --,:^ ,\,^^-

b. The arms of a porter governgffieach 250mm long and $Iwd 91 
the,.governor axis' Mass

of each ball is sk;;rfr-th.ffiffir..ntralsleeve iJroq..fire l{lot of rotation ortnl ul-tls

10ME54

is 15cm when tftt tf..V"*Uegffit to rise and reachR$kvalue of 20cm for maximum sn^e^ej'

Determine tfre sp.eApffiffiih. gou.rnor. If thmffin of the sleeve is equivalent to 20N,

i|5d;Xf,W.;;;"rin i"iqqgn€ir. and propeller is 400kg with radius or gvration
the rear. Find the

determine how ihe tpbffiiuree is modified. .qP (12 Marks)
.dqss df* #
e#q,"

Analyse the sfe#W of a two - wheelwry,&icle taking a turn and derive the necessary
'"{s - "'"* r (08 Marks)Anrrqftrll.lq s' u dllgtu; ".qouiionr. e *,ry ds r: _ 1____^_ )^ 1^t 

(o8Marks)

b. An AerodaNmakes a complete half*]'drcle of 40m radius !9war{1 left.when flying. at

300ffi.""fre eneine nms at 2s$U_**pm clockwise wheh-.viewed from the rear. Find the
-"-@61 '--- i ,, G uircr$mryfrnut will be the effif the aeroplane twin towards right
gyros0b,ptc couple o 

" " #tu.w (12 Marks)
instead of left? 
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rmmetrical tangent .q*ffi a least radius dfu*rn operates a\fi&er follower of radius
.\ fu y:;ed fl.lmir,

A symmetrical tangent carnl$#iih a least ryqrry_-{fum1, operates a\fi&er follower of radius

lo;n. The angte oiur..niffibo and total lift-igryihm. If the tp.fd ofl$ cam is 400 rpm, then

calculate i) The maiq didensions of the caffi..ffi) the acceler+*foqr of the follower at

a. The beginning &{&tk) lift. * ***' @t
b. When the roffitrst touches the nffi'y fc. The apex of tfiedircular nose. %3 \

essumedhe$ is ro dwell betlgfin i&ent and distats$ (20 Marks)
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