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Attempt any tfuee questions out of the remaining five'questions.
Figures to the right indicate full marks. ., ,,t' I ,.
Assume suitable data whereVer requir_ed'but ju$iry the same.

-:. ,.
Attempt any four "-, '' ,;...",i:{ ', 

t'

Explain probabitif, distrib n mugti6, for rantlom ruriibt"r. . .,"': "-)
' ".:.: ".i' " t"

t I .j. .'..a'
Explain tle.ilifferengg. between passive anifactive.isdlation. .:-:i :-: * '

"t "';l' ;.

Determine the phase plane of a single degree of freedom os'ci[ator

1

nxiilain working principle of anaicelerqfiieter. j : ,1. 
t 

"" ;r
tr _- j, . . ; ;:::, ,; ., ;l l.' !1.

',. 
-i,]

Thqthree bldli slide oh'a fricticiniess ,rrrfa"", as slr'o*n in Figirre qzi;ti Ur" (12)
Lagrange's 

-equations 
to derive-th:e differeniial equations governing the vibrations

ofthe systern using x; , x2 , and xj as geneialized coordinates. 
"
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Explain frequency measuring instruments. (0S)

j i' .

l

What is the required terision in_.a.transmission line of lengft l5'm and linear (12)
density of 5 kg/m su",F''fiat the-Aansmisgicjn line's lowest natural frequency for
transverse vibrations is 100 radl5? Assur.ne the line is simply supported.

Write ..the g"n"ra-l matrix form of-the differential equations governing the (0S)

undadped and iorced vjb'tations of'a linear n DOF system.
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A.. Apunch press of mass 500 kg sits on an elasti,c.founauti,;i'of stiffoa* ,r, .ibu (Uj
- ,. 

N/-,Td damprng ratio 0.2. The press qpeiates at.ir speed pf r,20 rprn- The ',,.''
punctung operatlon 

9:curs over 40 percent of each cycle and provides a. force of
'1 5000 N to the machine. The excitation.force is.afproximated as the periodic.''

. functibn of Figure Q4 (A). The punch press is to be^mounted 
"" "" ir"i"l-,*i'- that the maximum of the repeating force transmitted to the floor is 1000 N.

D_etermine the required static deflection of"an isolator, *ru*i"g;lr*pG;r;;
of 0.1. What is thc resulting maximum'rheflection of the ir&"t"r aiiiiglil''-

F{t}

500CI N

0.5 0.? I.? {.r)

B.

Q5 A.

B.

fl8u17 a+ (A) PSpiodic fgrge developed during punchingoperation 
,.,,.i
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Explain time averaging and exlbcted value. 'i 
(0O.-

A velometer is'fb be desilred to..iimit the;rnaximum error tp...iz or tti'true (rz)
vglocltv. The.4aturat - 1eu"_n"y of the veloiiriter is to-bi g0 Hg.afid tr," rorp"na"a .'--'
mass is to be 0.05 kg. Find the damping constant".and the spring stiffness of thevelometer. . :' "l '

:

Derive the equation for longitudinalvibration 6f rod. ,-. -:., ,.r,, (0S)

Q6 A. 
H"ali;#T*sional 

form of rhe nonline-ar equation govemin! *re motion of a (r0)
,.

-i - ,
Derive the general eguation defining the phase plane for this motion.
Determine the trajt!66ry for thi condition that 0 = L when 0 = 0.
What is-the maxjmum angli through *t i"t tt 

"ptrrdulum 
will swing?

Elplain powei spectruih and po#er spectral density.
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