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Explain the tlpes o,f gibration.

.*'

Determine the witural frequency

also to b,.q"takbn into account. dqh ., 
'*"""

The solut'ion to the differential&dquation for s
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(10 Marks)

(10 Marks)

(12 Marks)

(08 Marks)

ffiffi,ffiffiffi

Time:3hrs. .@,' , Max. Marks: 100

tu
stions, ck:oosing ONE fult questton{ffi each module.

"rh' \sd

x = Xeos''(100t + q) with,i+ritial condition x1o; 
= 

1250mm/sec and &o) 
* 0.25mm. Find the

values of X and Q and eXpress the given equalion in the form x : Asinw't * Bcoswrt.
(10 Marks)

a. Define logaqt}lqq decrement anp".ffie that the logarithmic decrement 6 = 
I h !v, where-Se"@ &msg' n xn

xo is the initiBl and xn is the arplitude after 'n' cycles. (10 Marks)

b. A mass of 7.5kg hangs,*fun a spring and makes damped oscillations. The time for 60

oscillations is 35secs gffii-ratio of first to seventh displacement is 2.5. Find the following:

, Stiffness of sprffi'*
iD Damping resistance

iii) Critical damping resistance

iv) Damping.fqctor.
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Add the following harmonics a.q4l*,,*pelry and check the so-hflWgraphically

xr :3sin (wt + 30") " :* 
: t'T

x2 = 4cos (wt + 10") "^ ffi .,, s
Explain the phenomenopgffid beats. *ftd-
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Module-3 .;

What is magnification factor? Derive an expression fgr*ffiXame and discuss its variation
.# -ld

with frequeney ratio. *# 
--. '- (10 Marks)

A machine of total mass 68kg mounted on sprirtg&of stiffiress 11,000 N/cm. With an

assumed damping factor of 0.2. A piston witp*fletl# machine has a mass of 2kg has a

reciprocating motion with stroke 7.5cm and ajp&d of 3000rpm. Assuming the motion of

piston to be S.H.M. Determine:

i) Amplitudeol'motion.

ii Phaie anglc witlr resllcct to cxcrting lbrcc.

ii, Transmissibitity and force transmitted to ground.

b.

tv) Phase angle of transmitted{0.1.,9;flrth respect to excitin€.,9.ti. (10 Marks)

't ia.fu

%;' oR
Derive an expression for crSift$speed of whirling ofsha€s without air damping. (10 Marks)

d*M ,orii=WA kb A*..)' ..-i

:11,=, (10 Marks)

@S ,w,, 1 ffilr.

A vibration pirt op has a.aqa$hrYil frequency of 7.5H;ftg{ a damping factor of 0.5. Determine

the lowest frequency,-&hinhd which the amplitr;dd\ean be measured within i) lo/o error

ii)z%error. '*r3 ',%;.' (10 Marks)

. Mo4u:*e#d#

system subjected;fpr,tvibration. Find an sxpression for the natural

mode and draw mode shapes. (12 Marks)

\ Fie.

Explain the following,u*m=*"rf,xpla[ LIrE rulluwxrts.fl,*Jv - * ,#
1) Principal modes'ffinormal modes offifrfumtion
;i\ flanrr{inafa anrrr*lina fl'di*u *,*

" 
#qi*u "*$ **, (08 Marks)ii) coordinate".:**,*, 

_ _ffi* ffi,.,,*
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For the rotor dfrti:m shown in Fig.U8({, find the naturaflfrequencies and mode shapes.

Also obtain the

(10 Marks)
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Module-S
a. State and prove Maxwell's reciprocal theorem. .,, ,ilfl'1r.' (08 Marhs)

b. For the system shown in Fig.Q,9(b), find the lowest ntitdralfrequeucy by Stodoh's method.
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10 the four dqgrbe of freedom system shown in Fig,Q.10 by
osffi*&

a\

fu&Y AE
\/ l-1

d
2Z

3kr-

,d

,qiXilljii$l}imF


