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Fifth Semester B.E. Degree
Dynamics

Examin , June/July 2019
of es

Time: 3 hrs. 4'-,%# Max. Marks:1oo
Note : An swer any FI Vffil$;[a estio ns,selecaz6rq-h.

at least TWO q4*i|.{ars from each part..--pr

,B&!U. '\
I a. Discuss the equilibrium of the-fuffiu*uifig systems: (i) Twg*ffi members (ii) Three force

members (iii) Member wffiffi forces and a torque. *ry$' (09 Marks)

b. With usual notations, .ipq&pfhe principle of virtual,,uwork, considering , trt9,.,t.:t*
mechanism fl*d w *5* (ll Marks)*--W drydll-Wu.w2 a. Define the terms coWcient of fluctuation offied and co-efficient of fluctuation of

,qX- ,111Y .* /n/ rr^-r-^\jr& 6'-ffik"
qsil*dr \ii&

moffieffFburve
* isdffiin ze -

(i)," *k,Pbwer developed by the'engine.

ii1)r. 
.lflrroment 

of inirtia 6f.fffir.l in kg-m2, if th*btal fluctuation of speed is not to\:": 
exceed lYo of mean ffit which is 180 rg,ffi'-exceed lYo oI meansptpd whlch rs luu rP,.qhY

(iii) Angular accelelaticn of the flywheel !{thr&the crank has lgfogJ through 45' from
inner dead ce@ W,,' ,l*,*", " (16 Marks)

-. i* Y 
..-"*'

***'" rrl *,. l' w

3 a. Derive an expression.rif"tbtal frictional ffi{utufor a flat colla4.bearing subjected to uniform
pressure. .A,. d Wh*' ry#M (08 Marks)

b. A leather belt.i*rya@uired to transmitq#$fuKU from a pufuryqT.2 m in diameter, running at

250 rpm. Th@}t of constant ispffi{hra coefficient o$fridtion between the belt and pully
is 0.3. If the-sdfe working stressThffithe leather belt,,is*l.5 MPa and density of leather isis 0.3. If the*s#fe working stress'%#the leather belt,,.is"1.5 MPa and density of leather is
1000 kgftq3 ind thickness of Qm!&is 10 mm. Detetffi the width of belt taking centritugal
tensigtTtt8 account. W / {twt=, ' (12 Marks)

&dffiY

a. pxplain the static ana (yqffi balancing.dffi- (04 Marks)

b...,ffig.B, C and D are ftur*nfdkses carried bygrotating shaft at radii 100, 125, 200 and 150 mmb.*ffiB,CandDare
,' u 

-respectively. Thg
hses carried bffiiotating shaft at radii 100, 125, 200 and 150 mm
in which the ffiises revolve are spaced 600 mm apart and the

dt*u"respectively. Thk$lffis in which the ffiaSses revolve are spaced 600 mm apart and the
*'*,"Jmasses 

of B, C &ffiqifare l0 kg, 5.kg dhd 4 kg respectively. Find the required mass 'A' andp'are l0 kg, 5.(g dhd 4 kg respectively. Find the required mass 'A' and

settings of thoru$b-tu masses so that the shaft shall be in complete balance.
l%-,''s (.1 6 Marks)

q T'h 'r pARr _ tr
_ 'in/ .dE'5 a. What is Harnmer blow? Wqite% .quuti* for -uximum magnitude of Hammer blow.

"lt;;g*l*$fu (05 Marks)
b. The three cranks of a fficyfinder locomotive are all on the same axle and are set at 120'.

The pitch of cylindeB i$ t m and the stroke of each piston is 0.6 m. The reciprocating

masses are 300 kq 6r inside cylinder and 260 kg for outside cylinder and the planes of
rotation of the,ffi'lffice masses are 0.8 m. Fromthe inside cranks. lt40% of the reciprocating
parts are to be.bplanced. Find
(i) Jhe pralnitude and position of the balancing masses required at a radius of 0.6 m.t.

(iD u$6nmer blow per wheel when the axle make 6 rps. (15 Marks)
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energy. ffi * d (04Marks)
b' rne iurning rnffiu*. for an engine iffiesented by the equation,

T = (20,000rtQp6$sin 20-5700cos20)ffi"where 0 is the angle moved by the crank from

inner.deg#q*$re. If the resisting-torqug,is"tonstant, Find,

the relative

""il*hEslh



10M854

6 a. Define the following:
(1) sensitiveness 

- 
(i1) Hunting (iii) Governo-$rqffi (i9 stability

(10 Marks)(v) Isochronousgovernor. ffi\ .

b. A porter gor.rnol has equal arms each 250 mm ffiand pivoted on the axis of rotatlgn'

Each ball has a mass of S kg and the mass of cffi},,'ibad on the sleeve is 25 kg. The radius

of rotation of the ball is 150 mm when the

governor is at maximum speed. Find the
for begins to lift and 200 mm when the

and minimum spee{p and range of speed
------ -r - - d{*-- wStrkd,,W pril?weyi*, (10 Marks)of governor. ,,qe_-ir*,fl ,.* 5;*

Mi

-*Cllhps U rr

ffiTrrrc. **, (05 Marks)7 a. Derive an expression for the gyroscgrffi ffi'uple.

b. A rear ensine automobile is trav6.lffiffialong ab. A rear engine automobile is travpfhffialong a track of 100 mts me_1n radius. Each of four

road wheJls has a moment offiii of 2.,5 kg-*' and-elHglive diameter of 0.6 m' The

rotating parts of irr.-"rjir,ffi I moment Jr int tiu hffi) kg-*'.. The engine axis,is

parallei io tne rear axle;re_Wrk shaft rotates in t$e sffme sense as the road wheels. The

iatio of engine ,p..d tod$dlt Hxle speed is 3:1. Tfuqfogomobile has a mass of 1600 kg and

has its r.rti. of gravigffil above road level, tlgfu[idth of the track of the vehicle is 1.5 m.

Determine the limitinffieed of the vehicle arouffi,the curve for all four wheels to maintain

.*tu.t with roaffiffir.. Arru*. that roa4#urface is not cambered and centre of gravity of
automobile fieffiffily with respect to theoffuhr wheels. (15 Marks)

&dW ''-------r ffi\\
n symmpfficircular cam operating gfla*f faced follower has the following particulars:

i;ffi:ryo,r* rw[P . ffi
angiffirift =75', qP " 

**pfl,''.

I:::^'10:1'^=iJ* \ "u 
* d5"'' 

:

ius of the cam = 30 n&e
iq$W*ffi$mm, ,r-JV

Speed = 600 rpm ,& d:P u : x*"'

Determine ri*]v .e s q$r

(i) The principal dimeffiEns of the cam, W "\- '(u r ne prmgllJal uuusllsilutl.5 ul Lus e.uu h- ffi "i;

fiil fn urcelira(on$f the follower at d#Wdginning of the-tih' at the end of contact with

;ircrl* nunt,p@Ueginning of coffiffitt not. ura uttihe iipex of nose' (20 Marks)q}* w n",'*/
q d 

w 
gqry**** de-

"@ d{*YJ fuT,/^ \, "'''Wlu. q,km" ffi%$Y , p

- d ffiT-' *.ilfo
*fu .**dw 4''q"

.,*\ e#M W"tum W ,-d*
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