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Dynamics of Maqlt,ffires
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Max. Marks:100
Note: Answer any FfW full questions, selefuIif it teast TWO qu"t4@,ftrom each parl
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.BART-A ,* 
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I a. Explain Equilibrium with respec$@fu for.. and three forcehrenlbers. (06 Marks)
b. A four bar mechanism shoffiun*Fig. Ql(b). fne *Sffiions of various links are

AI| = 200mm, BC : 370qpqW = 350mm, AD = 215ffi CE = l00mm. Determine the
required value of "72" u* i_f@s forces on links foqth@quilibrium of the system.
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*i *- . -*, . *th"a. Explain the following termsyith respect to I.C,.=9$ffiei:' **ffi

D Piston eftort . ';' ,,- ^ *ff
ir) Force acting alofi:ffi connecting ro$' [* * d
iir) Crank pin effo-rF d%*W ,. ,",_",iv) Crankeffgffi#M **,r ffifu (08Marks)

b. A vertical doffiil{abting steam erg.fuffis a cylinder 3Offffift diameter and 450mm stroke
and runs at 20@rn The recipror&mfarts has a ma$s of 225kgand the piston rod is 50mm
diameter-,tJl$ connecting rodp;*l,Iil torg. Wtre"g@rank has turned through 125o from
the top qiad centre, the Jtegqffisure above thff&'bn is 30kN/m2 and below the Piston is
1.5 kh{ftn'. Calculate the s8&gti$e turning momgrt'bn the crank shaft. (12 Marks)
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an expression 

ffh&t 
*i.um ftuct#ffiiqh of energy in a nnlti-cylinder engine.

(08 Marks)

%$ffi$A single cylindgiq*iiif,le acting four qf,roke gas engine develops 20 KW at 300 rpm. The- 
work done by thffises during tk*p*rpansion stroke is three times work done on the gases

'l l'qffi:, ""

a. *kiive an expression S*rffiimum fluc
,,.*ry* P% fl
b,#%A single cylindq=rjqisjirflle acting forr 

$J

in a nlrlti-cylinder engine.

work done bgthffihses during tkkpansion stroke is three times work done on the gases

during the cffiffiession stroke, tlitilffirk done during the suction and exhaust strokes being
negligib total f speed is not to exceed r2o/o of the mean speed and the
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turning mombnt diagram {uring compression and expansion is assumed to be triangular in
shape, determine the mo.meiitof inertia of the flywheel. (12 Marks)

4 a. Derive an expression ffr displacement, velocity and Acceleration for a Tangent cam
operating on a radial translating roller follower, when the roller has contact with straight
Flank. .*ry (12 Marks)

b. Derive an exfiffis'Ion for bisplacement and velocity for a circulation arc cam operating a

Flat - Faced;follower, when the contact is on the circular Flank. (08 Marks)
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PART-B etu ,

5 a. Explain briefly static bala".. urro@u--i" g1$ffi'as applied to revolving masses in

different nlanes. #-ru (04 Marks)
different planes. # q\d

b. Four masses of magnitude 5, 6 M and skg regruffi in planes Ar B, C a'ld ? respectively' The

planes B, C, p ar! phced at a distanc#t+H | 2m ay! 2.0m resry:&ivelv from A' The

masses are at same radii of 0.3m. Findru-ffignitude of M and rffiAle angular position of
^r'r -^^^^^ 

9'- ^^*alala lrolannp 
"W 

(16 Marks)
all masses for complete balance. dk ir 

s:'

ii) Stak&,** s.

10AU54

(08 Marks)

|ivoted on the governor axis. The

*%" :"
6 a. Derive an expression for r.rffibahnced force in .ffi, partial primarv b.|'_"|fi-:i

single cylinder engine. ,**%# *.dDur6rv vJ rurevr 
* "% -:. &*

b. A irve cylinder inline *gdr.fonr*ing at 750 rpl lrgs sr*ccessive cranks l44o degtee apart,

the distance tet*Le, cp.iia€r bentre-lines being 3f$}ffim the piston stroke is 225 mm and

the ratio of connectffi&.ngth to the crank ru-mffi*+. Examine the engine for balance of

primary forces "rk Ws. The reciprocating maffiper cylinder is 15 kg' (12 Marks)
.%4ry d*#'* _ "q

7 a. Define the folt&#$bterms relating to Go*v-eruibr:

i) Sensiti.ry.ffi- #+
'. \- "-:+t

b. The

iil) Ig&krffism *5,
iv) #troryand power. .J'Y'*

ffre ffitts of a porter governoffiSach 250mm

mass of each ball is 5kg and t$e mass of the cenmass of each ball is 5fg and tbe ffiass of the ce"tgffiffie is 30kg. Ttfuradius of rotation of

the balls is l50mm *ir-n1fi sleeve begins to:# 'hnd reaches*a'vdilue of 200mm for

maximum speed. oetpffi the speed raqgeffiovernor. If the*fuiction at the sleeve is

equivalent oiZON of #adht the sleive, Dretefrriffre how the sp,p-edeange is modified.

.. s d''&q*;* 4.*fu (12 Marks)
'\ ...., _.,i: l "..,..... \.\, " \. fl--" t

. *fd "f 
the gyroscogip-:Euple on an u.ro pifu. for the following cases, with

vector diagraffi' ffi\ ' ..., (12 Marks)

+4" = ffi ,rto

b. Each road WS &a motor cy,Uffi a mom:Y of.inertiaof 2kg- The rotating parts of
the engingnfftre motor cycle haqh moment of inertia of 0.2 kg*'. The speed of the engine

is 5 tiies tfrB'speed of the;whgel ind is in the same sense. The mass of the motor cycle with

rider is 200kg ind its CG*ffi0mm above ground level. The diameter of the wheel is 50mm.

The motor ry.tr ir trffiffi at l5m/sec. on a curve of 30m radius. Determine: i) Gyro

couple, centrifugal .offi, overturning and balancing couple in terms of angle of heel and

ii) Angle of heel* I (08 Marks)
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Turn of the aero plane

towards


