ME-502 (GS)
B.Tech. V Semester
Examination, November 2022
Grading System (GS)
Mechanical Vibration

Time : Three Hours
Maximupm Marks : 70

Note: i) Attemptany five questions.

fosi ata gl @ g1 Hifr

ii) ANl questions carry equal marks.
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iii)In case of anv doubt or dispute the English version
question should be treated as final.
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[. a) A vibratory system consists of @ mass 12.5 kg, a spring of
stiffness 1000 N/m, and a dashpot with damping
coefficient of 15 Ns/m. Find the value of critical damping
of the system and the value of logarithmic decrement of

the vibrating system.
o agacd Rien A gamm 12.5 hm, deRa & @
B 1000 Nrm 3R v Samaie gran @ AR 15 Ns/m @1
R Tories g B1 33 & hifdie araven o 91 3R
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b} Definethe following terms? :
iy Vector representation of the displacement, velocit},!
and acceleration of SHM
ii) Fundamental mode of vibration )
ii1) Mathematical definition of Simple Harmonic Motigq

(SHM)
=7 garcredl @ R i
i) SHM ¥ fwenua, g il @R 7 dac uidafftee
ii) @ae <hr diferen faur
iii) A¥e gt afay (SHM) &1 TiwEim g

a) 1) Draw the FBD of the system and derived the

2.
differential cquation governing by vibrating system
is (Figure 1) '
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Figure 1 ({33 1)
it) WI:I}' we use Viscous damping for modelling the
vibrating system. Explainin brief,
& TR Riven & wighm & fory R <R @
ST T et &2 w68 § aaE)
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b) A system is shown in the foll

[31

owing figure 2. The bar AB
weightless. The natural

is assumed 1o be rigid and ties
stem is given by

frequency of vibration of the sy 5
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Figure 2 (f= 2)

a) Prove that the critical spced of whirling speed for a

b)

rotating shaft is same as the frequency of natural

transverse vibration.

Ry &3 o o e & 3 gaaw & ifey &) Ageagel nfy .
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A uniform rigid slender bar of mass 10 kg, hinged at the

left end is suspended with the help of spring and damper

arrangement as shown in the figure where K = 2 kN/m,

C = 500 Ns/m and the stifTness of the torsional spring

kg 1s I kN/m/rad. Ignore the hinge dimensions.

i)  Find the un-damped natural frequency of oscillations
of the bar about the hinge point.

if) The damping coefficient in the vibration equation.
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€ = 500 Nsim 3iR 7218 &I HORT TH kg 1 kN/myrad §

Tt 3T O e A &

i) @ g ¥ AR F AR T Al A T arh
yrepferes agfir &1 udn e

i) @ue wftar § srgHeT S

|
- fhar

_-—— e—— .- —— --—..I
{ S T '
———— :

H SO0 wrr
- — -

What are the principles on which a Vibrometer and an
accelerometer are based? Derive the expression.
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Find the natural frequencies and first two normal mode
shapes of the system shown in Figure 3.
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3 F“:.ff is;-iu.:vcst natural frequency of vibration of system shown 03 i N— >3 HfeeiaR - ?”;’E 3:; a3
(nrik - 10 [ E
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Assume E= 196 = 1111 N/m?, 1 =4 = 107 m? acE mﬂ%qﬁﬁmaﬁﬁﬁ o~ _WE{DT !U'f'ﬁ"l %‘l]lii
100kg [~ EIzCONST o1 Y 10,000 rpm TR T & S fos oo ag aTaRfe
' o l giarE 87
a:%?h- ] ".-Q.‘,;‘;‘.}h.
: ‘ I i i i »at sketch if needed:
<= _] — A 8. a) Write the Logical Explanation with neat sketch il needed.
L3 1.3m v i) Whatis SPL in noise?
| li_'. B _,; _.:}_ _ ii) Does 0db SPL mean no sound pressure?
Figure 4 L3 iii) How loud is 100dB SPL?
6. a) Derive the expression for frequency of free damped af anasad B o Tes WA ¥ AT i ARET o
vibrations. . -
- : i) RFSPLEFE?
Free damped @941 &l Gﬂ?{% & fon arfireafs ik | ) L
. — i) @1 0db SPL @1 Teicid @l gaid Fgl g 7
b1 Ina spring mass vibrating system, the natural frequency
of vibration 1s 3.56Hz. When the amount of the suspended iii) 100dBSPL forarn asT &1 87,
mass 1s increased bx Ske, l!:n_‘: Ijuiuml frequency is lowered b) What is octave band analysis of sound?
to 2.9 Hz. Determine the original unknown mass and the )
eafr &1 AuE ds faseo ey 27

spring constant. https://www.rgpvonline.com
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1. A right cantilever steel shafl of 0.3 m effective length has a
heavy rotor fixed at its end. The mass of the rotor is 10 kg and
has a radius of gyration of 12 ¢cm about its axis. The thickness
ofthe rotor is 6 cm. The moment of inertia of the section of the o @ 99 #ie 3R 10 TEE 9,

shaft about its neutral axis is 10 cm®. This shaft is to run at Paytm or Google Pay @
10,000 rpm. Check if this operating speed 1s safe.
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