
USN

ffiffir.*i;'
Fifth Semester B.E. Degree Examination, June/July 2023

+

Dynamics offiEGhines 
ci,,.,,ii,

Time:3 hrs. '.*,?u* il;r. Marks: 1oo

r'
Note: Answer any FIVE full questioptS ftAosins ONE fuL question from each module.
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L a. Explain the following terms

Zl50o N on the li

trXplam [ne IOUOWIII$ telms wlr#![rea[ slagrams: _,, .ii

(ii) Equilibrium ofny.ffi$ and a torqu" +1-**-1, (06 Marks)

b. A four-link mechanisi*fui&ith the following dimeri'Sieins is acted upon by a force 100 N
Zl50o N on the liM)C [Fig.Ql(b)]. 4p :*500smm, AI] : 400 mm, BC : 900 mm and

DC.;-750 mm,.p--,Q#350.mm- Determine..Q@!nput torque T on the link AB for the static

equilibrium of t echanism for the giv%Sq,trfiguration.
:: ":. _,,_' 

a, L

Find the magnitud.g, an$l the direction of the inertia torque on the crankshaft when the crank

has turned 30o ftom,4nner dead center. (14 Marks)

'. Module-2
3a.Whatdoyp.,fu"u.,bystaticbulu,,"i,ffilmicba1ancing?Exp1ain.(06Marks)

'Crank length: 9qmm 
,.............t,t_

Engine speedffiO rpm
Connecting rod: il' .

Mass: 90 kg
Length between centers : 45fomm
Distance of center of mgsg*from big end center: 180 mm
Radius of gyration about%daxis through center of mass: 150 mm
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b.
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Four masses A, B, C and D are completely balance4:"'t4flsfes C and D make

and 195" respectively with that of mass B in the-6gurnti* clockwise direction.

masses have the following properties: *k*'
Mass of B :25 kg Radius of mass A at:;ffidiie : 150 mm
Mass of C = 40 kg Radius of mass B..,,g |QCImm ,w:
Mass of D = 35 kg Radius of mass=D {pf80 mm +*#,.
Planes B and C are250 mm apart. DetenftiaE the :

(i) Mass A and its angular position *ith that of mass B

(ii) Positions of all the planes relative to plane ofmass A.
1"

. \

18MEs3

angles of 90'
The rotating

(14 Marks)

4a.
b.

5a.
b.

a.

b.
c.

Derive the expression for equili$rium speed ofpo
Each arm of a porter gov=!,ryr is 250 mm 1oq4

"=m,*mdius. The masryffi"&ihw engine
ewation of 320 *. {fh" eneine spe

,qr[ilh]i;;i:::=::,

,.*$q Y

.,=.;#jiration of 320 rqrIi e engine speed ip 2000 rpm clockwise when viewed from the rear.
''"'Determine the g@ffipic couple on{hg aircraft and state its effect.

In what *"y pi6 
"tr""t 

changedffin ttre (i) aeroplane turns towards right (ii) engine

rotates cloq,,$Wi5e'when viewed ftffi'the front (nose end) and aeroplane turns left. (12 Marks)

ller of the plane is 450 kg with a radius of

= -'-., Module-4
Explain energy method ffi;find natural frequency of spring-mass-system. (06 Marks)7a.

b. What is the effect qf spting mass? Derive the expression for natural frequency of the system.

2 of3

40 mm from the axis of,,rotirtion. The lower qrm*aqdpivoted to links ffidO mm from the axis

of rotation. Each ball h#?mass of 5 kg andfu-Eentral mass igr50*g. The force of friction
on the sleeve of the nr€chanism is a0 N..-il&tfrftrine the range+efupeed of the govemor for

extreme radii ofrotat-ion of 125 mm a,A$150rirm respectivelS4. (12 Marks)

' I 
.r.

ORffi
Explain oscopic couple effect oii steering, pitchis-#d rolling with respect to naval ship.

r 1. (06Marks)

What ibangle of heel? f^gffiils importance. " (02 Marks)

An Sroplane flying at ddfukiryh tums tow@he left and completes a quarter circle of 60

(06 Marks)
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Setup the differential,,gffitlon for a spring mass'dd per system
solution for the under-tla,ffied condition.

c.

(i") Loryrihmic decrement *(v) n*i&qof two consecutive am.gL-ffide of vibrating system.which consists of mass of 30

kg, a spring of stiffiress 1800 N/m and a damper. The damping provided is only 15%

of the critical value. "."',,',..",,r, (10 Marks)

Length of the shaft: 1.2 m#M
Diameter of the shaft = ffidhffI
Mass of rotor at mid poiii&* 16 kg

Determine the frequency of vibration of the system
data m: l0 kg, Kr : 200 N/m, Kz :400 N/m.

*(*.***
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Use the following

(08 Marks)

and obtain complete
(10 Marks)

it is unsafe to run
(10 Marks)

9u

8a.

b.

:."-
,.: = Module-S +:'1.,-,"

a. Derive the expression ffihe maximum displacement for forced vibration of undamped

single degree freedom system. ,*rou'h (08 Marks)

b. Explain vibration isplation. " 
,.. 

'.. (02 Marks)

c. A machine of tgta$*hass 18 kg is mo d'.dn springs havirigesllffuess K: 12000 N/cm. A
piston within ffi,*a"nin" nar a mqps&f+t g hai a reciprocuting motion with stroke 7.5 cm

and speed 600,p {im. Assuming thehotion to be SHM. Detbrmine:
(i) Amplitude ofvibration r' i
(ii) Tf,ffiit issibility ,,,,.% #"(iii) .F 6 transmitted to Siegfldtrnd to foundation.

Take ( : damping ratio 3 0.2. (10 Marks)
.,r' o S ,i.lr

.rl:::,:rr:::,i!*r! ,,*, ,$* { atat^O,

10 (05 Marks)6;,*{pefine critical spgoifufutl explain its type"p

b.'" A shaft supportedffily at the endffigp-a mass of 120 kg placed 250 mm from one end. The

shaft di mm. Detenni natural frequency of the transverse vibrations if the

length of is 700 mm. T :20A GNim2. (05 Marks)

c. The fol data relate to.a horizontal shaft held in long bearings.

Eccentricity of center &mass of rotor from center of rotor = 0.4 mm
E:200 GN/m' q-
Permissible stnikain the shaft material = 7 0 x 106 N/m2

.1:,,.. ji

Determine the crifical speed of the shaft and the range of speed over which
the shaft.'{$e[lect mass ofthe shaft.
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