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USN 18M Fls3

I.-ifth Semester B.E. Degree Examination, J u ly/Au g rlst 2022
Dynamics of Machines

'l'imc: 3 hrs. Max. Marks: 100

Note: Answer nny FIItE full questions, choosing ONE full question from euch module.

Module-l
State the condition fbr static equilibriurn ol'a body, subjected to a systern ol'
i) 2 f:orces ii) 3 Forces iii) Member with two fbrces and torque. (06 Marks.l

Iior the rnechanisrn shown in Fig.Ql (b), tind the reciuirecl input tor.llre lbr thc static
equilibrium. The lengtli OA:250mrn, AB : 650rnm, F: 500N.
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Fig.Ql(L')
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a. Bxplain in brief 'D'Almert's principle.
b. Derive an expression fbr the vclocity and acceleration ol piston ancl

acceleration of tl-re connecting rod of a reciprocating engine.

Module-2
What do you mean by static and clynamic balancing'?

a. Detlne the following with .".r"**H working of govemors
ii) lsochrorrisrn iii) Efibrt of a govemot' iv) Stability of a governor.

Four masses are attached to a shafi of planes A, B, C and D at equal radii. Thc distancc ol'
the planes B, C and f) l}om A are 400mm,50mm and I200mm respcctivc.ly.'l'hc masscs at

A, B and C are 60kg, 45kg and 70kg respectively. If thc systcm is in con.rplctc balancc.
determine the r-nass at D ancl the position of masscs B, C and D with respect to A. (16 Marks)

oR
A,5 cylinder inline engine r-unning at 500r/rlin has successive cranks at l44u aparl.'l'hc
distance betrneen the cylinder centre line is 300rnm. Piston stroke " 240tnrn, Lcnglh o1.

oonnecting rod is 480rnm. Examine the engine for balance of prirnary and sccondary lorccs
ancl couples. Find the maximum virlue ol'thcse and position o{'central crank at which thcsc
maximurn value occur. I'he reciprocating mass firr each cylinder is 150N. (20 Marks)

i) Scusitivcncss
(Ott Nilarks)

The anns of a porter governor are each 300mm long ancl are hingecl otr the axis of-rotation.
'fhe rnass of each ball is 5kg ancl mass of the sleeve is 15kg. The radius o1-rotation ol'lhtr
ball is 200mm when the sovcmor beings to lifi and 250n-urr r.vhcn thc govcmor is at thc

rnaximum speed. Deternrinc : '

i) Rangc is speecl ncglecting the sleevc f iction
ii) Range o1'spcccl i1'the fiictional lorce at thc slecve is 30N.

I o1'2

(14 \'larks)

(05 !larks)
also thc angLrlar

(15 Marks)

(04 lvla rks)
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50 mrn

(12 Marks)



l'r .

I ttME,53

OR

r) Algular llomentull ii) Spin tnotion iti) Pr:ocessional nlotton' (06 Marks)

A rail car lras a total weighi 01'39240N, there are two axles, cach which togcthcr with

whecls ]ras mornento1-inertraot'30kg-m2. The centre ciistanoe between the two whccls ou atl

axle is l.5tr ancl each i,vheel is o1'370.5rrrm radius. Each axle is dnver-r by a motor ancl its

spced is 3 trrnes the speecl o1'wheel. Each motor hzrs a tnoment of inertia o1'15kg-nlr ancl

,..-,n. .,ppu.ite to the of axle. The centre of gravity of' l050mm above rails. I)ctcrminc tl-tc

lirniting speed when it is negotiating a curve of 24Am radius such that no rvhccl lcavcs thc

rail. (14 Marks)

Module-4
Finri the natural l'requency o{'a spring mass systetn, the tnass ol'the spring can bc takcn itlttr

account by aclding one-third of its mass to the main mass' (10 Marks)

The cylincicr of rnass pt, radius r rolls r.vitliout slipping on a cylrnclncal surfircc of radiLrs Il.

Detennine thc natural freqr-iency fbr snall oscillations about the lowest point. (10 N'larks)

OR
Obtarn the response o1'viscor-rs clamped system for crttically darnped case. (10 Marks)

Firrcl the equarion o1'motion [brtire system shown in Fig.Q8(b) when \:2.llthc rlass tn is

clisplaced by a distance ol3cm and released.

r-? x

Fig.Q8(b) (10 N{arks)

Module-5
Wliat is magnrf-rcation tbctor'l Dcrive an expression fbr thc sarnc and discuss its vat'ilttiott

lvith ficqLrency ratio. (10 Marks)

A 75kg nachine'is mounteci on springs o{'stilliress K: Il.l(t x lOsN/rn with danrpcr o1'

t: 0.2.A 2kg prston rvithin the niachine has reciprocating motion with strokc of-0.08nT and

a speecl of 3000r/niin. Assuming the motion ol the piston to be hannonic, dctcmrinc thc

amplitude of vibration ol'the ntachine. (10 Nlarks)

8a.
tr.

LI,

b.

OR
l0 a. A shait 4Otnnr c'{iameter and 2.-5rn long has

suppoficd at llre ends anrl carier 3 masses

respcctive ly- fioru lhe left support. Taking E,

vibration.
f)erivc an e xpression fbr the cntical speed of

a.

a rrlass o1' 15kg per meter length
90kg, l40kg and 60kg at 0.8m.
: 200G Nrm2. Fincl the {iequency

light shali having srngle disc with

. lt is simply
l.-5m and 2nr

o I' transvcrsc
( l0 N{arks)

clanrp ing.
(10 Marks)
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