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1 a. Explain:
i) Types of vibrations

i1) Beats phenomenon (08 Marks)

=2cos(wt+0. 5)
X, =5sin(wt +1.0)

(08 Marks)

50, will be treated as malpractice.

2 a. Define the following:
1) Forced.vi gatlon
ii) Degrees of freedom
iii) Slmpi%“harmomc motion
b. Find the'Fourier series for the SaW=tc
yl\ [ ‘ s ; E
1.0 - '

(06 Marks)

" (10 Marks)

) Module-2 Ay
~e”the natural ﬁequency of a spring mass system where the mass of the spring is
e taken into acco”“% (08 Marks)

;éﬁ%@hown in Fig.Q3(b).
o /

3\

TR NN SN

777 77777777777 /77777

T FigQ3(b) (08 Marks)

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

&, *
A OR
4 a. Set up the differential equation for a viscous damping system and obtain the complete
solution for the critically damped system. (08 Marks)
1of3
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The mass of a single degree damped vibrating system is 7.5'%kg"makes 24 free oscillations in
14 secs, when disturbed from its equilibrium pos1t10n, The -amplitude of vibration reduces
0.25 of its initial value after 5 oscillations. Determm%% %&

i) Stiffness of spring

ii) Critical damping coefficient
iii) Logarithmic decrement

iv) Damping factor. (08 Marks)
M_o.sl_%;kﬁ

Define force transmissibility. Deduge@an expression for the same. Sketch or plot its vibration

with frequency ratio for different, arm:)unts of damping. (08 Marks)

A machine of mass one tonne 1s%cfed upon by an external f gp "0f2450 N at a frequency of
1500 rpm. To reduce the effects,of vibration, isolator of ribber having a static deflection of
2 mm under the machine load and an estimated dampmg factor of 0.2 are used. Determine:
i) Force transmitted tothe’ foundation
ii) Amplitude of vibration of the machine

&
[

iii) Phase lag of the transrmtted force with respect 6 the external force. (08 Marks)
Omm%

Explain themprm(gtple of “Seismic” instfument and indicate how it can be used to measure

dlsplaceme% and acceleration of a v1brat1ng body. (08 Marks)

A rotoﬁhf mass 12 kg is mounted mldway on a 25 mm diameter horizontal shaft supported
at the, ends by two bearings. The span between the beat%gs is 900 mm. Because of some
manufaé*turmg defect the Cg of' th& rotor is 0.02 mm away from geometrlc centre of rotor. If
the system rotates at 300 rpm; determine the amphtude of steady stgwg@wbratwns and the
dynamic force on the bea,ru;lgs Take E =200 GPa, y (08 Marks)

Moduldia® ¢
Find the lowest natural ﬁequency of the%system shown meFxg Q7(a) by Stodola method.
Also plot the m@de shape

mi&%

(08 Marks)

b. A shaft of 50 mm diameter'and 3m long is supported at the ends and carries three weights of

1000 N, 1500 N and 750 N at 1m, 2m and 2.5 m from the left support. Taking E = 200 GPa,
find the ﬁequency of transverse vibrations by Dunkerley’s method. (08 Marks)

OR

20f3
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8 a. A torsional vibrating system is shown in Fig.Q8(a). D De/ tmine the first two natural
frequencies by Holzer’s method. :

(08 Marks)
b.
(08 Marks)
¢ Module-5 (% e
9 2 Sketch and explain the m@@gement for experiniental modal analysM‘\w (08 Marks)
b' o %f” 4
i) Machine condltlon momtormg techmques >
ii) Spectrum analysérs Ny (08 Marks)
R 5
10 Explain the followmg
a. Sound level meters
b. Humaﬁ@%sponse to noise OSHA standards)
C. Envmoﬁ?nental noise and foise’legislation = ¢
d. S (16 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SMR72
%M;m&;
Seventh Semester B.E. Degree Examlnau% , Dec.2019/Jan.2020
Mechanical Vllb{atfons
Time: 3 hrs. Max Marks: 80
Mo%wle-

1 What is vibration? Explain the varleus ‘causes us'causes and types of v1brat10n (08 Marks)
A harmonic motion is given by «*the, equatlon X = 5sin(4t #¢ Y Find its two components :
one that leads it by 30° and théother that lags it by 80°. )" (08 Marks)

OR

Define the following terms.u p
(1) Degrees of freedom (ii) Simple harmonic motion  (iii) Phase difference ().

14 (06 Marks)
Find the Fourle;t‘bﬁenes for the curve as shown in Fig. Q2 (b). (10 Marks)

P —— -

Module-2
Determine the natu’ral frequency of a-simple pendulum as’ shown in Fig. Q3 (a), if the mass
of the rod is not neghglble by usmg Newton’s method e (08 Marks)

Fig. Q3 (a)
Usmg energy method fmd the natural frequency of the system shown in Fig. Q3 (b). The

cord is mexten31ble in the spring m@é@sﬂas pulley system and no slip.
14 =

Given J = mt? for pulley. %Wi@y (08 Marks)

Fig. Q3 (b)
1of3
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OR
Define logarithmic decrement and show that logarithmip;%ggecrement & is given by

o= llogc(&J ;
n X

where
x, = Amplitude of the zeroth oscillation,

= Amplitude of the n'™ oscillation,
n = Number of oscillations. Bl . (08 Marks)
A gun barrel weighing 600 kg has a re¢oi h nestiffness. If the barrel
recoils 1.2 m on firing, determine (i) %{The initial velocity of the barrél (i) The critical
damping co-efficient of a dash pot engagéd at the end of the reco;I “stroke. (iii) The time
required for the barrel to return to a posxtlon 5 cm from its posmon (08 Marks)

; Module—3 )

Define magnification factor. ‘Sketch and explain the plots of magnification factor versus
frequency ratio and phase lag ¢ versus frequency r ratlo ‘r’ for different values of damping
e ¢ (08 Marks)
A machine of 1000 kg%ass is acted upon by an xternal force of 2450 N at a frequency of
1500 rev/min. Tol f%duce the effect, vibration isolators of rubber having static deflection of
2 mm under the" machme load and on estimated damping factor 0.2 are used.

Determine (i) Force transmitted to the foundatlon (i1)) Amplitude of vibration of machine
and (111), the phase lag. (08 Marks)

Explam the workmg principle df fullorton tachometer.and érahm’s Tacho meter. (08 Marks)
A rotor of mass 4 kg is mounted on 1 cm dia shafiat a pomt 10 cm ﬁo&%gne end. The 25 cm
Wbﬁqarmgs Calculate tth critical speed. If @%e centre of gravity of
the disc is 0.03 mm ay y from the geometric | centre of rotor, find the deflection of the shaft
when its speed of rotatlon 1s 5000 pm. Take E=1 96x10“rN/1’*f’12 Find the critical speed

- (08 Marks)

Determine the'ﬁfst natural frequeffay,

Q7 (a) by.matrix iteration method, (08 Marks)
H%
Y ™ Fig. Q7 (a)
Find the lowest natural frequency of vibration for the system shown in Fig. Q7 (b) by
Rayleigh’s method. Take E 1.96x10" N/m?%, 1=4x10"m*, (08 Marks)
o FWK? riz_r_gbka
1 ||
ozl€em
[
e Fig. Q7 (b)
20f3
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OR ~
8 Find the natural frequencies for the system shown in Fig. Q&% -using Holzer’s method.
o (Y (16 Marks)
3 /
N /
3 4
N
9 a. Write a short note on Dynamic testmg @f machmes and structures? (08 Marks)

b. Explain the following :
(1) Sound level meters

(i)  Microphones (08 Marks)

OR
10 a. Sketch and explain the' anangement for experlmehtai modal analysis. (08 Marks)
b. Explain the various: echmques for machine concptlon monitoring. (08 Marks)

3of3
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Scventh Semester B.E. Degree Examination, Aug./Sept.2020
Mechanical Vibrations

Time: 3 hrs. : . Max. Marks: 80

b.

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Define the following: .
(i) Degrees of freedom (it) Simple harmonic motion
(iii) Phase difference (iv) Resonance (08 Marks)
Add the following harmonic motions analytically and check the solution graphically:
X, =4cos(wt+10%);  x, =6sins(wt+60°) (08 Marks)
OR
Explain: (i) Fourier series  (ii) Beat’s phenomenon (08 Marks)

Find the Fourier series expansion for the impact force generated.by the forging hammer
shown in Fig.Q2(b). .
(&)

© L ¥ 2000 2q
! il 8

Fig.Q2(b) . (08 Marks)

\,HSEL)

Module-2
Determine the natural frequency of a spring mass system where the mass of the spring is
also to be taken into account. i (06 Marks)
Derive equation of motion and natural frequency of vibration of a spring mass system
(in vertical position) by energy method. ' (04 Marks)
An unknown weight W added to an unknown spring ‘k’ has a natural frequency of
95 cycles/min. When 5 N is added to W, the natural frequency if lowered to 75 cycles/min.

Determine the unknown weight and the spring constant. (06 Marks)
OR
R L X
Show that Logarithmic decrement 6 = —fm(—”\: . (08 Marks)

n X, )

A vibrating system consisting of a mass of 50 kg, a spring of stiffness 30 kN/m and a
damper. Damping is 20% of the critical value. Determine:

(i)  Damping factor

(i1)  Critical damping coefficient

* (iii) Logarithmic decrement

(iv) Ratio oftwo consecutive amplitudes

(v) Natural frequency of free vibration

(vi) Natural frequency of damped vibration. (08 Marks)
: 1 of3
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Module-3
Derive an equation for forced vibration of damped single degrec frecdom system by
differential equation method. (08 Marks)

A machine of total mass 200 kg is supported on springs of total stiftness 16000 N/cm has an
unbalanced rotating element which results in a disturbing force 800 N at a speed of 3000
rpm. Assuming & = 0.2, Determine:

(i)  Amplitude of motion due to unbalance

(i) Transmissibility

(i) Transmitted force (08 Marks)

OR
With neat sketch, explain : (i) Vibrometer  (ii) Frahm Tachometer (08 Marks)
A rotor of mass-12 kg is mounted midway on a 25 mm horizontal shaft supported at the ends
by two bearings. The span between the bearings is 900 mm. Because of some manufacturing
defect the c.g. of the rotor is 0.02 mm away from geometric centre of rotor. If the system
rotates at 3000 rpm, determine the amplitude of steady state vibrations and the dynamic
force on the bearings. Take E = 200 GPa. (08 Marks)

Module-4
Determine the influence coefficient for the system shown in Fig.Q7(a).

LLdLLL s

M m; - m
mp - 2m
6> mz- 3m
Q|:€7 Q1 Q
fa or
b
®
ol ig.Q7(a) (08 Marks)

b. Find the lowest natural frequency of vibration for the system shown in Fig.Q7(b) by

Rayleigh’s method. E = 1.96 x 10'" N/m? 1=4x107 m*.

C) r(\\’f‘—wohj @
VA i ma.so
/ Pl |
A T
T |
e =\ §Omms g
! f’
- 1= 300mm Q}
Fig.Q7(b) (08 Marks)

20f3
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OR :
8 a. Find the natural frequency of the system shown in Fig.Q8(a) by Dukerley’s method.
B1.96 x 10" N/m?, =4 %107 m*.

e
A M= \OO\'._L) -
Y mal'go)'ﬁ
/! {
! ’1
. .. 0= \Qomm A‘
; 1k 360 —
e 1 BOOmMM
FigQsta) (08 Marks)
b. Using Stodola’s method, determine the lowest natural frequency of the system shown in

Fig.Q8(b).

//‘ I—P’I’ r’x& {...m.y'ﬁi}) r.w>')u_t
/1 ux ] 3K 3k K

m m—l G [ 3m ’rMM tPro)

o) /) 0.0 O d

VAV A S G T P T

Fig.Q8(b) (08 Marks)
- Module-5
9 a. Explain briefly machine maintenance techniques with schematic diagram. (08 Marks)

b. Write notes on:
(i) Machine condition monitoring techniques

(i) Human response to noise (OSHA standards) (08 Marks)
= OR
10 a. Explain with an example, experimental modal analysis. (08 Marks)

b. Write notes on:
(i)  Environmental noise and noise legislation
(ii)  Spectrum analysis (08 Marks)

* ok ok kK

3o0f3
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