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Note: Answer any FIWfull questions, selectiffiYeast fWO

d.=;.
PARtr F'A

Max. Marks:100

questions from each part#
I a. What are conditions for a UoOy6.xirfr[\in equilibrium under tQ dction of two forces, three

forces and two forces and a torg$e!-.p. d".;ff (06 Marks)

b. In a four bar mechanism sh i,t Fig.Ql(b), calculate ttffiTrSquired value of Tz and various
forces on links for the equiliprffi of the system. ,{r. rr (14 Marks)
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State and explain D'Alermhhil's principle.

A gas engine
fluctuation
0.9m. What is"thd cyclic speed vad{,,jrtigrf from the mepn?;i (10 Marks)

d"1{W\
- q iiryYsses,NW

3 a. Derive amexpression for the raiio of belt-tension. (08 Marks)

b. An ffi 6elt,drive conne-ctqtWo pulleys 1.2 m and 0.6 m diameter, on parallel shafts l0 m
apart. the mass of the belti is 1 kg/m tell,th. The mayimum tension in the belt is not to

--"qxpeed 2000 N and the*cd'bfficient of affi.Ou is 0.25. The layer pulley, which is the driver,

,^,Hns at 200 rpm.*Il,*,ifuo belt slip on offH,df the pulleys, the speed of the driven pulley is
''%,i380 rpm. Calcu1idffhfl'the torque op.eadh of the two shafts, power transmitted, power lost in

friction ,r:ry*encv of thffilb, (12 Marks)

a. Explain st@and dynamic balance of a system of revolving masses with sketch. (06 Marks)

b. A shaft carri6s 4 rotating ngs$6s A, B, C, D in this order along the axis. The mass A may be

assumed to be concentrafe$. at 160 mm radius, B at 180 mm C at200 mm and D at 120 mm
radius. The masses B;:lQ" and D are 40 kg, 30 kg and 50 kg respectively. The planes
'containing B and C 4re 300 mm apart. The angular spacing of C and D are 90o and 210o

respectively wit$. -snect ot B measured in same direction. If the shaft and masses are to be

in complete dy-r;6{p.ic balance, determine :

i) Mass and'E"n$ular position of A
ii) Posilion,iOf planes A and D.
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prove that the resultant unbalanced force is minimuffilvlien half of the reciprocating masses

are balanced by rotating masses (i.e) when C = t#'*
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(06 Marks)

(20 Marks)

5a.

b.

la.

b.

The pistons of a 4 cylinder vertical inline engiire reach their 
_upper 

most position aJ 90"

interval in order of their axial position. Pitph..qf'cylinder: 0.35-m, cda,pk radius. :0'12 m',
The pistons of a 4 cylinder vertical inline

Length of connecting rod: 0'42 m.

1) during
ii) the
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each engine has a mass of 2.5 kg. Ftttdlps unbalanced prlmary ail,gfiseconoary rorces

coupleslTake central plane of engiry as rdference plane. (Analytiqal method alone)'^ -w% $ , 
* 
l* (14 Marks)
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A spring loaded governor of*tde*$artnell t1'pe has arms offiit length. The masses rotate in

a circte-of 120 mm diamettrphen the sleeve is in;hernid position and the ball arms are

vertical. The equilibriq-fl1"sb6ed for this position is 550 rpnr, neglecting friction. The

maximum sleeve mogeffient is to be 25 mm and the maximum.variation of speed taking in

account the friction to=:t*ry6 per cent of the.mid f.,96ittt11 sp-eed. The mass of the sleeve is,5 kg

and the friction ffi"te considered equiva{enflto 35 N at the sleeve. The power of the

governor mustftb.;itficient to overcome-tlryi*iction by two percent change of speed either

way at mid-qosjti$ir. Determine, neglectfu$'dbliquity effect of arms;

i) The 
^1aalffiof 

each rotating mass

ii) fne&prin! stiffness in N/mm an( '

iii fi{;T,t"i.o.p.".tionor;n.infl " "P 
(2oMarks)

s$ qs,* *q1."**b
With usual notations and diagrani derive an expresdftfrfor ttre gyro4ff,.P,1p couple, produced

by a rotating disc. *k*. ,; =.,.,.,# . !0u 
Marks)

A four-wtre-eled trolley g#"irias a total masg of 3500 kg. Each axle'w{th its two wheels and

gears has a total frrf.f . of"&O kg--'. nacn ffitle\ is of 450 mm r6dius. The centre distance

6etween two whepls fis 1.4 m. Each axle iddiven by a moj-9rf{.rth speed ratio of 1 : 3. Each

motor along v1iQ,,.'Ik gear has a mogrlt$f inertia of 20&g.hr' and rotates in the opposite

direction to t$.ryTaxie, The centoailftrnass oJthe 
"u-. $ l*ih above the rails. Calculate the

limiting speej i5tthe car when_itffito travel aroHsicurve of 250 m radius without the

wheels l@vifig the rails. - h .;'ffI* (14 Marks)
'nm*e l&:

r^ "* '' 1 '
e tafiAenlcam with stra[]rturbrking faces tangential to a base circle of 120 mm diameter

hasefifler follower g&f$ m- diameter*kir,s line of stroke of the roller follower passes

throrrsh the axis of the Ldm. The nose.tffBE radius of the cam is 12 mm and the angle


