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Dynamics of Mac.Jrlrffis
*$1l,uiL;t1"'*'

ul, , ':

Time: 3 hrs. 
. 4*u,+, 

$i Max. Marks:100
"l . " ..

Note: Answer any FIYEful't:'.fi\tbstions, selecting ,

atleast TWO O"r,:,9ffiri;ro- each part. 
..*qip,

PA *T,: l' 'i*r1

I a. Discuss the equilibrium of the following systems :

(r) Two force members ,1t**$,jil-'-' (ii) Three force meu-r$brs
(iii) Members with two forces ffiQ5#utorque. i (09 Marks)

b. With usual notations, explain,;ffib principle of vinual,ryotk, considering a Slider Crank

"**rL.]'' 
i "'' 

t'

2 a. Discuss the following telms:
(i) Turning Morp$+t$iagram _ d,

(ii) Co-efficie#tnrq$if f,luctuation of energy,,.r: :",,

(iii) Co-effig-iery fuf fluctuation of speed,;.;u*lr" (06 Marks)
b. The turnffi'-'4hment diagram for an ehgine consists of 2 isosceles triangles, maximum

height , of -$&6th 
triangle represe^pts qdturning moment 1000 Nm. The base of each

triangli: zrradians. If the enginq.*iilns at 200 rpm and,So,j,el fluctuation of speed is not to
exceijd 3%.Ftnd: " i,, 

\' 
",i,,;(r) Power of the engine , ,t,n

(ii) Mass of rim type flyw,fupei''concentrated at .$2$lrladius, neglggffig the effect of arms
and boss. :.., ,i ', ,, 

. , (14 Marks)
t;'"1 ,;dr

3 a. Derive an expression,forihe ratio of tens,fl$dilifl a flat belt driV_e-,. (06 Marks)

t' 
' -. 

j 61;:!*, i*i dr
a. Derive an expression,forihe ratio of tens,Xg,f'$:ifl a flat belt d{ve.". (06 Marks)
b. A Belt which is.,.gm-bracing 165' of a pulff of effective.$ffiliter 1000 mm is transmitting

10 kw. fne n*ffiUy is runiing at |-5$,fuih. fn" coeffici8ff-bl tiction is 0.3, mass of belt
material 0.00Y%&r/mm3, thickneff\f%ett: 10 mrg ctlnsidering centrifugal tension, find

Ii: 1

width of belg safe working stp6p" i$*1.5 MPa. Alsq:*de&rmine the initial tension in the belt
" illL.""ii ,l''''.,,''!h,drlve. ,;" a^iftrn" (14 Marks)

fl*-].e. -=-i 'i,;.,. 
awr 

Jr
sllYw. drlBsfi!-i.t]:l: 1.:i:i:{::, '::i:i1i 11&nrflflltfl" \r, ltrar^t,

+{!s{'u' **,#' *'*1;/4 a. Wh4t dti you mean by qt&ffialancing and dypatuic balancing? t04 Marks)
i$ d' _ails '@r

b. ,,{.rbtating shaft carridb_&iftrrradialmasse$;'#i':8 kg, B, C:6 kg, D:5 kg.The mass

.^"sffintres are 30, 40,0(0'hnd 50 mm respectively from the axis of shaft. The axial distance
6ffitietween the plaqeqrqp,Sfotation of A and B"is 400mm and between B and C is 500 mm. Thebetween the pla&.eqrt|P$$fotatlon oI A and lJ $ 4UUmm and between lJ and U ls )UU mm. lne

masses A and*Cffiat right angle.fL"gach other. Find for a complete balance (i) the angle of
the masses.FieqL.d D from mass l[,,](f) the axial distance between the planes of rotation of C
and D and-ftii$the magnitude riYftTass B. (16 Marks)

.t l

PART * B
The cranks urra "o*#'h! rod of a 4 cylinder incline engine running at 1800 rpm are

50mm, 250mm each gespectively and the cylinders are spaced 150mm apart.If the cylinders
are numbered l;$:ffi sequence from one end and the cranks appear at intervals of 90o in an

end view in th..k{frrder I - 4 - 2 - 3, the reciprocating mass corresponding to each cylinder is

1.5 kg. Deteffiiiie (i) Unbalanced primary and secondary forces, if any (ii) Unbalanced
primaryarrd$econdary couples with reference to central plane of engine.
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6a.
b.

7a.
b.

-,j',.+

., 
,,,

Explain the terms sensitiveness, stability, effo{ "'! pqg a governor' (08 Marks)

The length of upper arm and lower urms of a rordl',rtdovernor are 200mm and 250mm

respectively. Both fi. ;;; are pivoted a,t. u4t oiffitution' The central load is 150N' the

weight of each ball is 20N and ttre ortrre sr..uu,fu"r'ttrel w]h the resistance of the operating

gear is equivalent to a force of 30 N at the Sfi,uYei If the limiting inclinations of the upper

Irmto the vertical are 30' and 40o, deteffithe range of speed of th-e tsovernor' (12 Marks)

The motor or u o*rir.l"rirg , *ryrqgf"iObO kg and radiuspf gyratioll 
]lomm 

rotates at

1550 rpm ctockwis'e"Jh;; ffik,pq Ft ,h" bowl Dete.-ufiths gvroscopic couple and its

"f"" on the ship in the following-oases:

(1) When the ship;;;il;dii#;;sular velocitv of 1 taki" when the bow a) Rising

[.
The follow-ihgdafi ,"Ut" to a synrmet.io6l=ilr"rrtal :am 

operating on a flat-faced follower'

least raditl$h:,rr,,,ZS**, i"* iudirr.,,:8-il, tit gf tl:r4r::,19-r,,,31i-1:*:.?::li^i,::

b) Falling ,. ,rir, 
iiitt'b) Falling .,ir;, iili '{o', . -

(ii) When the ship i. .#+ at 40 km/hr and ta\pffright turn in a circular path of 200m'

radius $& '' rx'

(iii) 
-whel 

the sh,ip.g:oiM certain instant, it tut antriitgular velocity 0'5 radlsec when viewed
(15 Marks)

fromthe stffi ''t! .,.::u

,...
t!:nl$t: "..' 

,-:.

ilj
.il

1i:...}rF i

d;I'

1eastrad.i{i.$h:*m.l25mm,noseradlus":oIrm,[ltUIlll9Yorvvrvlrrrrr,
:"#:".x1ffitffiri# ro""a: lqgp-p; D.termine (l)"Elp,nk radius (ii) Maximum velocitv

(iii).I{6ffi1mum acceleration Qvffiil,r- retardation.;**ifi" mass of the follower and valve

with which it i, ;;;;;;i ; ifE;ftrd the minimu,*q.,..-ry}E exerted bv t}e spring to overcome
* ,:ir, ,&:#i 

(20 Marks)
the inertia of the mo'ving P?rtsfe -n"tt*k',,*u,,,*' .o,,:";I'..'"i"

,rq,r;*,,,. ;.ril,." 1,.1,.
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