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Fifth Semester B.E. Degree Examipgtl$n, Feb./Mar.2022
Bynamics of Mffines

,!

Note: Answer any FIYEfult qwxtions, selffi aileast TWO questiiffilrom each parl
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a

A slider crank
when the crank

b. The connectiri? rod of a

3 Prrnootv

'+.ifir ,_. l, - e.\- 
"j,-ffs!a. A connecting rod of an trC engipefiur u mass of 2kg an$the distance ffi;tg." the center of

gudgeon pin and centre o-t*{:*gnk pin is 250mm..qllhe-C.G pulls at apirffiIO0mm from the
guag"o, pin ulong the $riffic"rrir"s. the radirpl#fWration about eqffiis through the C.G
perpendicular to the plffif rotation is llffiwFind the equivalsmt dynamical system if
ohly one of the masse"p is trocated at gud pfn. If the conrm*fui*g rod is replaced by twooniy orr" of the *urrl"p iJtrocated at guaffiffn. If the .oorpfufug rod is replaced by two
Ir,asses, one at tk.gq$g*on pin and the qthemat the crank pinund the angular acceleration of

&. nf the rod is 23000f.ddli', clockwise, detertrine the correction'Couple applied to tl're system to

1 f reduce it to a A'fiamicaXy equivalent*ryptem. d' (10 Marks)
the rod is 23080ftd152,-cloelwise, delffirYe the correctio"'%$pf" uppii"a to the system to
reduce it to a a 

"i"uUV 
uquivafet$ffi$tdm. .( d (10 Marks)

The connS:ctid! rod of a gasolinepnffi is 300mm lory&etrveen its centres. It has a mass of
tskg an.dhass moment of inp4ia pf ZOOOtg-mm2.l1.fufferrtre of gravity is at 200mm from its
smaltaEadrcentre. Determinnqtl&ffdynamical equivaleni two mass system of the connecting
rod if'8nd of the masses is.lO"tttEa at the sma11,,,pnd%entre. (10 Marks)

.' l'r "." .. "
d'..\"\ , i"1$3 a*'tlp{Bcuss the relation*ffi1$ben E, emaxand rc+' (05 Marks)

6*;,''' r" that the ma6*t.irud fluctuation 9f 
eaerfiy C is given by C: 0.02q8 for a flywheel.

nt+v.r !.- (05 Marks)
c. During one refuJffiion of the cra4k*of a multi cylinder engine the areas above and below the

mean i"*rn'F*ffient line tmken in'bider are *0.36, -0.81 ,+0.75,-0.64,+A.92,-0.58cm2.+-
S'cale : I cm : 45o -+ horizontal
Vertical scale : Icm : 7200|--lm

Speed ofengine = 150rpry 1u"
Total fluctuation of spe61e-?2, of mean speed.

Find : i) Mass of.flywheel ii) Area of cross section of rim.
Neglect tir" .f"*,ik# arms and boss and take'material density as 7260kg/m3 and mean

peripheral speqffi.{000m/ffin. (10 Marks)

Derive an exp*lession for circular arc cam with flat faced follower.
*u*r,..,1]t.
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A shaft running in bearings carries masses ZO, lif+O kS in planes A, B a1;d C with plG from

the axis of the shaft 30mm, 20mm and 154$0"[ospectively. The distance ffiplangl WIA C

from A are 1000mm and 2000mm to tfuft[ffi of A. The relative ffilar posiiions bf the

C.G of the unbalanced masses are suc&+hat they are in static bd1aflce. Find to obtain

complete dynamic balance suitabler;'fffupses are introduced rn pllnes D and E with C.G.

100mm from the axis. D is 50OhTifr.fo the left of A and,E: Omm to the right of C.

Determine the position and maffid$ofthe balancing masses. (20 Marks)
::' sfl"
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A five cylinder inline eqgfierifnning at 500rpm ha* sA five cylinder inline eqgfierifnning at 500rpm has s]lcessive cranks at 144" apart. The

distance between ttre ffiffir centre line is 300$ffJiston stroke : 240mm. Length to
C.R = 480mm. Exaniffi flre engine for balanctiff primary and secondary forces and

couples. Find the --aXtrilum value of these anfuposition of central crank at which these

maximum valuepqqcirr. The reciprocating *q$fufior each cylinder in 150N. (20 Marks)
*r,
Srft+: ,i .,,1=::. 1o

,Sion for Hartnell Cor"rn#16r stiffrress of spring.7a.
b.

8a.

b.

Derive an gxprgpsion for Hartnell Governol"for stiffrress of spring. (10 Marks)

The uprreflaiin$ of a porter govemo{uare$ivoted to the axis of rotation. The length is 40cm.

The lov$,b/W6n pivoted on the sleev*ryeta distance of 2sm frerl the axis, their length is 30cm.Lstance of 2sm fml the axis, their length is 30cm.

is 50kg. Deteffi'b.the equilibrium speed 3, th:
radius of rotation of 20ct and ali e effort andlogp"effil% speed chau..Se. (10 Marks)
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Explain with neat sketcfi"ffirinciple of gyroscffi couple and alstF$.Eirive the expression

for gyroscopic couple. 1,,#, ;Yq " " *^ (10 Marks)

Masd'19'f;irach ball is 5kg the sle{hpo+

rider is 200kd ground.Fr"t The diameter of the wheel is

ffii=
rlb*dnd balancing couple in term of angle

(10 Marks)ii) Atrsle of heel. t
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