
USN

Time: 3 hrs.

10AU73

Max. Marks:100

(04 Marks)

Note: Answer FIVEfull

oo
o

o.
(n

d
Eo
d()
k

E9
(B=
Q.:r'
*r^Eo
=\*oall

.5 0P

,=N(i!f,

ETotr€g
tr'tro>
Es

a;l

b6
OEboc
.9 cd!b
}Hrg'-u(B
-bB'5s

48.tr i).
oj
a.Y
OE
e3
EE
rro
5.Y
>' (H
&)otr' o0

o=
fi9
XiD
?;o{
-.: c.i

0)

oz
Cd

ko
t

at least fWO qu^gptid*Fsfrom each part. &'-

w${ w
"eruu &ts.P @ \._ -L,@"w ( -& fldd{&Efu'w,y Js**\.

r.tkffi: n &@"
.......................F

1 a. Add the following harmonic motiomffi$#ralytically and check the sqlution graphically:A.dd the following harmonic motiowwalytically
xr = 4cos(ot+10') and x2 = 6fuco:t460")

a. Add the following harmonic motiomalytically and check the sqlution graphically:

xr=4cos(ot+10')andxr=6%*ffit460") *fu (t0Marks)

b. With a neat sketclL explain Bffiffiomenon. dk- 
.v 

(06 Marks)
a E.,-l^i- +L^ f^ll^..,:-^. /:\ re&d^*,r \l^- t;-^--,,rt-^*r^T%ffi--qE"rlw^-^-- qfl

c. Explain the following: (i) ffiffiand Non-linear vibration.

ml trd$r*rse and Torsionale*b$tionr.
M"M
mffiflof torsional vibratigtm$r the syr2 a. Find the natural freqpn6ffiflof torsional vibratiqffir the system shown in Fig. Q2 (a).

Neglect the inertia rffioirne shaft. Take G = 0ffi, to" N/#. (06 Marks)
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d"f "'tt3 l' "H#."ffi,t.t
Find the natural frequepffivibration ofthe
are fixed, determine tffiue of 'b' fot ,nM
acceleration of the m6ss.'The system is sftglh

--{qry

w5** 4ffi ll ryffie,eess**''e #q-,p f l- mMhYJry *-ru** L*-- *s/

W. i,. q, 
- Fig. e2 (b)ry " ffi. W -rvrtnt. W Fig. e2 (b)

I ryui3""ir suspended $ffi?spring syste*$#fuJho*, in rig. Qz (c). Determine the natural

hequencv of the svstetu @iven K, = 5000*t*]/rq K, = K. = 8000 N/m, m :25 kg
,@@qu*.y 

of the trffi.* Wrven K, = 50ffi K, = Kr = 8000 N/rq m :25 kE

l"*\ -'%". (04 Marks)qffi " dqL ;'" 6"*'u.' 
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3 a. A Gun barrel of pas$600 kg has a recoil spring of stiffrress 2g4}}ON/meter. If the barrel
recoils 1.3 m snw&?ing, determine (i) the initial recoil velocity of the barrel. (ii) the critical
damping co-effirybnt of the dashpot which is engaged at the end of recoil stroke. (iii) the

time require$fofthe barrel to return to a position 5 cm from initial position. (10 Marks)

b. Derive tltqetpression for the logarithmic decrement '5'. (10 Marks)
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?r- 7= lcg =
L1=C-7=Ca = I

ft*ilV 1)tr.2-= t

ru#igrqo &.S ,t*
#i#qo **'k"% *\;,-
drie to Road Rorfuffidit. (10 Marks)

on fourffilical springs. When the engine

ruihas force of maximum value 312 N due

;1h; ,r,turl*ri reciprocaiiri#ty.igntr. assumirigtiiit ttre engine vibrates- in the vertical

air..tiaffi#itn n.ith., irorirdhii%or-angular moWfient, find the stiffrress of each spring in

il;%&.n..tio, to lilSmb.%aximum tofal@riodic force on the fo'ndations to 21.3 N.'maximum total periot
dbration ofth$"engine

l**3*.\'--- fid$r * *'*,,*fu. * d* foi**
##t-.t.noine the inffipe ::l:fi.i.rls $r-ttr€ 

system shown in Fig. Q8 (a). (12 Marks)

" %, j zqlt 4* *

N/m
lvh6r will be the amphffiffivibration ofqffingine when its speed is 600 rpm? (10 Marks)
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-j"* Fig. Q8 (a)

b. Derive the exprffiSn for natural frequency by Dunkerley's method" (08 Marks)
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Fie. Q8 (a)


