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Answer any five questions

All questions carry equal marks

'' 1. A-fouf bar mestgiiirm with 
'nt.'01'r*g, 

dimehsiorts is'aeted upqri"'by-a'force 80-dt'

;i& N ;; the link Ddi6s'showr{ in Figure I

AD= 500;;,'il[;06;;' Bc: ifoo mm' DC = 7s0 mm' DE = 350 mm'

Determine the lhptlt,*tor_qu*, i-on the linh AB for the static equilibrium of the

tt5l
mechanism for the givenaconfiguration'

,'fl 'tt U

2.

3.

Discusswitlrneatsketchesthestabilityofatwowlreelvelricletakingaturn.[15]

Thecrank.pincircleradiusofahorizonmlengineis300tnnr.'l"hemassofthe
reciprooating pafis ,,'iSO Lg When the crank-has travelled 600 fiom I'D'C'' the

difference between tn. or*,"g and. the bacr. pt.ttut-tt is 0'35 N/mm-'' The connecting

rod:ienglh b.trr..r,c.i.t;;. itT, mand tlte cylinderbor-e is 0'5 m' If the.c-ngine runs'at

2i0 r:p.rn. and if rhe;ii;;;.ipitt"r t"o diameter is rreglected' caiculate: a)'Pressure'on

slide bars, b).1'5rust i, the conne.ring roJ,'")-iung.,,",iut firrce on the crank-pin' and

d) Turning rxomcnt;;h; crank shati' 
vr -/ --. 'Q 

[15]

what are unifbnrr pressure and uniform wear theories? Deduce expressions for the

f,riction torqu" ,on'ioi'i-g l*nitt theories [r a flut collar' tl5l

ter of length 500 nrm' l'he brake drurn has a
A simple band brake ts operated b)'a let

diameter of 500 *,, ,"iif,. brake band r*t*., s,tg oithe circurnference' one end of

the band is attached il'ilr" iufrrut of tf't'ltuerwhile the other end is attached to a prn

on the lever 1OO **"tro*'tire fulcrum. ri!r. effort applied to the end of the lever is

2 kN and t'e coeffici"" of i'ittion '' Oisl ii"tr irtt maximum braking torque "iiii
drunt.

4.

'"5.

':--



6. A Har-tnell govenror has two rotating balls, of mass 2.7 kg each. The ball radius is

125 rnm in the nrean position rvhen the ball anns are verticai and the speed is 150 r.p.m.

with the sieeve risrng. T'he length of the ball artns is 140 mm and the length of the

sleeve apms 90 mm. 'I'he stiffness of the sprirrg is 7 kNinr and tle total sleeve

movernent is i2 rnpr fiom the mean'posit'ion. Alloling fbt a constant fiiction force of
l4 N acting at the sieeve. determine the speed range of the governor in the lowest and

highest sleeve pcsitions. Neglect the obliquity of the ball arms. [15]

7 Explain the fbllowing:
a) Harnmer blorv
b) Sivaying coupIe
c) Variation of'tractir'e effbrt. [5+5+5.1

8.a) Explain brietll' the critir:al speed of shaft'

bi Deiermipe the natural fi'equenc,v of a vibrator,y s-\stem shou'n in Irigure 2 (Neglect the

rveight of ttre pulley), [?-t-B]

Figure 2
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