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Mechanical Engineering
- Mechanical Vibrations

®

[Max.Marks : 100
Note: Answer any five full questions.

\

1. a) Atody is subjected to two harmonic motions
z, = 15sin(wt+§) T2 = 8cos(wt + F).
\What harmonic motion should be given to the body to bring it to equilibrium? (10 Marks)
(b) Given a bar of cross section area A, langth L, E-youngs medulus, p-mass/unit volume.

) Derive the equation governing the longitudinal vibrations of the bar.

iy Obtain the general salution of tha difsrantial equation derived above. (10 Marks)
2. a) A simple pendulum is shown i f5.Q2@). Datarmine the natural frequency of the system,
if the mass of the rod is not nagiigbiz. v (10 Marks)
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(0} A circular cylinder ¢ mass and rans momant of incttia | is cqnn.o,cted by a spring
of sliffness K, as shown in Fiz.Q20). o is frea to ol without stipping, determine e
patural frequency. (10 Marks;
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3. a) For a free vibrations of an under damped spring-mass-damper system show that lograthmic
decrement ' '

§ = 2
1-£2
Where ¢ is the damping ratio. (10 Marks)

(b) A disk of torsional pendulum has a moment of inertia of 0.6kg - m? and is immersed
in a viscous fluid. The shaft is of 0.1m diameter and 0.4 m long. When pendulum is
vibrating, the amplitude of successive cycles are 9" 60 and 4°. Determine :

i)  Logralhmic decrement

i) ~ Damping torque at unit velocily

i) Periodic tima of vibralion.

Assume the modulus of rigidity for shaft as 44 GPa. (10 Marks)
4. a) A vetlical singls stage air compressor having a mass of 500 kg is mounted on springs

having sliiness of 1.96 = 10° N/m and dash pols with damping faclor of 0.2.

the recinrocating unsalanced mass is 20 Kg. The stroke is 0.2m. Delerming

) T dynais amplivics of vertical motion and _
“arsnos batween the motion and exiting foras if he comprasser is
3N (10 Marks)

>r required to vibrate a spring-mass-damper ¢ysien with an amplitude
of 15mm and at & frequancy of 100 Hz. The system has a damping factor of 0.05 and a
damped natural frequancy of 22 Hz The mass of the systemi i3 G.5 Kg. (1C Marks)

5. a) Explain the working niincinle of vibrometer (displacement m2asusing instrument).(10 Marks)

() A disk of mass 4 kg is mounted midway between bearings which may be assumed 10 be
simple supports. The beanng span is 0.5m. The shaft is 10mm dizmster and is hotizontal.
The C.G. of the disk is displaced 2mm from the geometric centsr. The damping ratio is
0.055. 1f = sha®t rolz'ss at 250 rpm, determine :

) The critisal spaed, assuming E=196 GPa
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7.

Find the lowest natural frequency of transverse vibrations of the sysfem shown in Fig.Q.7.
by Rayleigh’s method

E =196 GPa I =10"%m* m; =40kg my = 20kyg (20 Marks) =

Rg.Q@7

o

a) For the system shown in Fig.Q.3(a) find fho levwrast et o oy by SlestTe
(Carryout two itarationsfrials).
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(0) Determine the influence coefficients of 1

/ B 1

he triple pendulum shown in Fig.8().
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Mechanical Vibrations
Time: 3 hrs)) (Max.Marks : 100

Loy !
Notay 1. Answar any FIVE full questions.
2. All questions carry ¢qual maiks.

1. (&) ¥ a semicircular sotrople disc of radius r and mass m is pivoted freely about iis
= a3 shown a fig 1, find its natural freguency of osciiiafions for small angular

cisiosamants, (8 Marks)
TN
m \ "\,-/
_-1"/
) oic woodan square prism of sidss a and haight ks immersed in a bath of

a
2

! d water upto a depth z and the prizm s deprassed slightly and released.
Find tho natural frequency of vibrations of prism it stays upright all the time. What

will e tha frequency if salt water of spaciiic gravity 1.2 is used Instead of distilled
waier ? (12 Marks)

2

(@ Explain tha following :

)  Critical damping

i  Damping ratio

iy Logarithmic decrement . .

b Domoad notural freguency (8 Marks)
a4y Aoon b mondulum s pivoted at point YO as shown.in fig 2. If the mass of ihe rod

cnch for s osclilations, Tnd

Lot domping, end

aural fracuency (12 Marks)
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3. (@) What Is magnification factor ? Derlve an expression for the same and discuss lts
varlation with frequency ratlo. (8 Maiks)

(» A mass of 100 kg has been mounted on spring support having a spring stiffness
of 19600N /m and a damping coefficient of 100N — sec/m. The mass Is acted
upon by a harmonic force of 39 Newtons at the undamped natural frequency of
the set up.

De_fermine i
D Amplitude of vibration of the mass.

) Phase difference between the force and displacement.

iy Force transmissibility ratio. (12 Marks)

4. (a) Discuss the basic principle on which vibration measuring instruments are d
What are fhalr practical limitaiions? i

(1)

g in the system carnying @
s oparated above and below its crit
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5. (@ Find the naturai oo < St o ety pandulum shown in 1.3 8 NS
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(b) Determine the ratio of ampiitud=s and locate the nodes for each mods :
if ihe system is to osclicts inthe chsanca of the springs shown N 2 « :
4. (o) What are Infiusnze coafisiants 7 Discuss Maxwell's reciprocal fheorer tio”
(z) Deferming the influsncs <03 ~sris of the system shown i f 4, 0 fotmee i s
fundamentd! o haretion maihod, OUh Aoy T
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Wriite notes on !

D Degress of fresdom
0 Amplitude

i) Causes of vidration”
v) Beats

Show that the differential equation of maticr

R i
3 termlne Jhe ncturcl frequencles t
: ,(_eedom system shown In ﬂg 5, by using Holzer’'s method.

supported beam of uniform cross sschion s given by
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or totsional vibrations of the four degrees of
(20 Marks)

(3 Marks)
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\

Sixth Semester B.E. Degree Exa mmatlon, JuIv\2006

Mechanical Engincering

' Mechanical Vibrations
Time: 3 hrs.] .
Note: 1. Answer any FIVE full questions.

1 a. Add the following harmonic motion analytically or craphicaily.

x, = 2eos(@r +0.5) x, = Ssin(r +1.0)

b The governing equation of lateral vibration ol beams

5
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IR Loonera solntion tar e goven .
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2 a0 s yri road i figure Q2
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{Max. Marks:100

(08 Marks)
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Do s Conper svsiem hasm =3 g ko= e g, oo
PN
1) Pram sing Dawtor
i) Nawal frequency of damped vibration
i) x,og:n‘un nic decrement
iv) Thera tio of two successive ﬁlnplimdcs
v)  Numberofcyclesa fter which the original amplitudz is below 20%. (12 Marks)
. Contd....
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a. The mass of spring-mass-damper is cxcited by harmonic excitation I, sin . Derive
an expression for magnification factor or amplitude ratio of forced vibratien.
(10 Marks)
b. A 75 kg machinc is mounted on springs of stiffness K = 11.70 x 10° N'm with
damping of £ =0.2. A 2 kg piston within the machine has reciprocating motion with
a stroke of 0.08 m and speed of 3000 rpm. Assuming the motion ot the piston to be
harmonic, determine the amplitude of vibration of the machine. (10 Marks)

a. Sketeh the dimensionless amplitude Vs frequency ratio characteristics (curves) ot a
vibration measuring instrument. Explain in what region it can be oused os
accelerometer. (10 Marks)

b. A horizontal shaft 15 mm diameter and 1 m long is held on simpiy supporied
bearings. The weirht of the disk at the mid span is 15 kg. the cocon oy o the
of gravity of the disk from the center of rotor is 0.3 me. The Yoo wome!

shaftis 200 M7a. Vind the eritioal speed of the shaft.

SOty
[N

a. Determine the natira Goguansy of torsional vibrations of a shatt wiih

“vaeee o e ends. The masses of dish o
=0.625 mand rp = .95 m, The oo

. Modulus of rigidity of shafiis Wh o
" in ahsorber of the system showi it e

b.

Find the natural Do ooy oz esiam shown in figure Q7. Uso it

1

Find the natural fraguoncy ol G aystam shown in figure QS. Use Jlolros TSR
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Sixth Semester B.E. Degree Examination, July 2007
Mechanical Engineering
Mechanical Vibrations ‘
Time: 3 hrs.] [Max. Marks:100
Note : Answer any FIVE full questions.

1 a. Represent the periodic motion given by following Fig.1(a) by harmonic series.
(10 Marks)

b Derive the wave equation for strine n brosl visruions, Obtain general exprassion
o lareral vibration of stnna. (10 Marks)
Do the svstem show: ~ Giihess and equivalent

- Fog the svstem shown : . stifiness and caguwvaient
L The dowmward ] S ofihe block is measured from systems
euuilibrium position. Alse find an expression 5 nameal frequency of free vibration.

(10 Marks)

LA Romogencous solid cylinder of mass tm7 radiug 17 is connected to a up.s ng as

shown in Fie.2(b). Find the expression for natural frequency of osci lallon of cximder
usine Newton's method. Consider eyiinder i volis without slipping. (10 Marks)
> K v
/
\ WAL v
’r'
iy
v
- i
= X {,
o el ,~; 
- s ..,“f.—-j———u—m/—“»’--: T
(2 Fio.2th;

Voo shown i g Co b Undamped natural f':\\;x;ncy
1 Damped natwst irequenes Lodecrement iv) D mass s intually
Gtorestoand given avelocin of cileutme the amplitude of vibration
alier 3 oscillations. (10 Marks)

iy Obtain the condition for the system shown i Fig 3(b) o vibrate, (10 Marks)

m 2o Kg
K: lo, 660 N"[m m
e AP A S ‘ C = 'SO r‘h Seo A}y\ K\ b
{rctionless %3 %
5‘”‘16040_ a
Fig. &3 (q) A |

S Ff?w%Cb)

>
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4 a. A 40 kg fan has a rotating un-balance of magnitude 0.1 kg-m. The fan is mounted on
a beam as shown in Fig.4(a). Find the steady state amplitude of the fan when it
operates at 1000 rpm. The beam is specially treated to add viscous damping of
£ =0.0617. -

E=200x10°N/m2:  1=13x10"%m*

| 9

- I-Q_'m,_—f——4L

Fig.4(a) (10 Marks)

S0 33 ke bloek B conneetad o asuppoit through a spring of stiifness T~ 107N m

in parallel with dushpot off damping cocfticient 1.8x 107 Nosee . e support s

aiven a harmonic displacement of amplitude 10mm at a frequency ol 25t Compuie

he cready state sl of the absolute displacement of the bl (16 Marks)

i 11 SESET N . . T4 - RN
. : A1 eeismice instruments and obtain the con
oA Ramnue e <o natural froqueney ot N
tmoaniying] | R R N R |
movond which oo e e can be mrasured

TATR

oA power fruosn ong shaft has diameter of 30 mm ant 98

—

% cuwrries a rotor of 4 ke at its mid-span.
cccentricity o €5 mun. Caleulate the ceritical speed of shaft and deilection offthe s
{its mides s woien shaft rotates at 1000 rpm. Negtect

S

material Fo= 2o H0T W
N i U : ~ g £ vyl T et AT s v e e
o a0 Derive the diticrental cyquetions of motion for small oscillation of e pepaiiny &3

shown in Fio.67 45, Assarce rods are rizid and of neglivzible mass.

s For the svstem <hown in Fig.6(b) obtain the cquations of mution. A
copdition for oot G have clastic coun P Larhe)
P e — - :
H
; .
! {
3 2, -
Co .
DY -
i )
B md e nuw woeneies of the sastam saowi Toh Loorts et
. hl
R 1200 kg™
’ (20 Ny
. N - ( - Fx x x )
}\“ —ix 107 K. o=2x107 K =3x10 N orad
. >

S Pind the first two natural frequencies and modal vectors of svstem shown in Fig 8. Also
draw mode shapes. (20 Marky)
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Sixth Semester B.E. Degree Examination, Dec. 07/ Jan. 08

Mechanical Vibrations :
Time: 3 hrs. 5 Max. Marks:100
Note : Answer any FIVE full questions.

1 a Determine the natural frequency of a simple spring — mass system by —
i) Newton’s method, ii) Energy method, iii) Rayleigh’s method. (09 Marks)
b. Determine the natural frequency of the system shown in Fig. Q 1(b) by cnergy method.

f (11 Marks)
LL LLLLE LL {4: ..
£
' shagr 1 ||
- A b= h
K.-\ 1
S
P
2 o Discuss the response ol =
i) Under-damped 1) critically damped and 1) over domped systamns, elive
response equations and curves.
b. For the torsional pendulum shown in Fig. Q 2(h), it the obs:
side of the nentral axis for successive cysies are found
determine —
i) Logarithmic decee
vibration, 1v]
> J=0.05ka~ mn

t \ TURTRTER AN
- 1 1 f A N
R 4 RS ST (™
PE '
S a0 With a neat schemaiie dlad CociSinie St 48 —
1 1! -~ > a H‘» e S At b i hY RN it At
1) a viorometel IEDRUISI INIA T S S o Maris)

e

| b. A rotor having a mass of 5 kg is mounted midway on a shaft of 10 m diameter, supported
at the ends by two bearings. The bearing span is 400 mm. The CG of the disc is 0.02 mm

away from the geometric centre of the rotor. If the shaft rotates at 3000 rpm, lind the
amplitude of steady state vibrations and the dynamic force transmitted 1o the bearings.
L : ) 481:1
Negleet damping. Take E - 1.96 % 10'"'N /m*. K = —3 (08 Marks)
|
; 1of2
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5 a. Determine the cquations of motion and the natural frequencies of the two—degree-of .
freedom spring — mass system shown in Fig. Q 5(a).

X\

Fig. Q 3(a) Liarie
b, Explain the principle ofd\mmu vibration absorber. RIS

6  Using Stodola method, determine the 1o West natural frequency of the four devrer - ot
frecdom spring —mass system shown in i

o Q0.

<

7 P - VO P

ol Teineg - et eyt T e d thia patpval Jrecinene A RT Je S TN P TR TR P
7 Using Holzer's method, find the natural frequencies of the system suoviin It
A maygn - T TR DR B 4 o ;_‘,.:‘
AASsunic I; = 12 = i3 7L unih and Sap Tl T I unit.
1 2
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Fig. Q 8{a) Frg. Q 8( ))
b. Derive suitable mathematical expression for longitudinal vibrations of a bar of uniform
cross — section as shown in Fig. Q 8(b). (10 Murks)
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Sixth Semester B.E. Degree Examination, June-July 2009
Mechanical Vibrations

Time: 3 hrs. Max. Marks:100

2
3 a
4 a.

Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Assumptions if made should be stated explicitly.

PART - A
Add the following motions analytically and check the solution graphically.
x1 = 4Cos (wt + 10°)
X3 = 6 Sin (wt + 60°). (10 Marks)
Represent the periodic motions given by following Fig.Q.1(b) by harmonic series. (10 Marks)

X
03 J0.2] 03 [gul 03 L
secs 1 Sas’ Becs 4 sxsd Secs T

Fig.Q.1(b).
A cylinder of mass m and mass moment of inertia Jo rolling without slipping but restrained
by two linear springs of stiffness k; and k; as shown in Fig.Q. 2(a) Determine:
i)  The natural frequency of vibration of the system
ii)  The value of “a” for which the natural frequency is maximum. (10 Marks)
Determine the natural frequency of oscillation of the system shown in Fig.Q.2(b) where the
mass less rigid bar is hinged at O.

10Cm

k!

, /\ Vo s = —

/r—-ﬂw \ﬁ [g l Ll

y ;/ -§ Ko,

Y K( R - l -

> ¢
5 VT 7 277 77T/ M Ks
Fig.Q.2(a). Fig.Q.2(b). (10 Marks).

Set up the differential equation for a spring mass damper system and obtain the complete
solution for the under damped condition. (10 Marks)

A simple pendulum is pivoted at point O as shown in' Fig.Q.3(b). Assuming small
oscillations and neglecting the mass of the rod, find the damped natural frequency of the
pendulum. (10 Marks)

Fig.Q.3(b).
A 54 N weight is suspended by a spring with a stiffness of 1100 N/m. It is forced to vibrate
by a harmonic force of 5 N. Assuming a viscous damping of C = 77 N-s/m, find
1 of2
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i)  The resonant frequency.

ii)  The amplitude at resonance

it)  The phase angle at resonance
iv)  The damped natural frequencies

v)  The frequency at which maximum amplitude of vibration occurs. (10 Marks)

Derive an expression for the transmissibility and transmitted force for a spring mass damper

system subjected to external excitation. (10 Marks)
PART -B

Explain the principle of “Seismic” instrument and indicate how it can be used to measure

displacement and acceleration of a vibrating body. (10 Marks)

A rotor has a mass of 12 kg and is mounted midway on a 24 mm diameter horizontal shaft
supported at the ends by two bearings. The bearings are 1m apart. The shaft rotates at 2400
rpm. If the centre of mass of the rotor is 0.11mm away from the geometric centre of the rotor
due to a certain manufacturing inaccuracies, find the amplitude of the steady state vibration
and the dynamic force transmitted to each bearing. Take E = 200 GPa. (10 Marks)
Derive the frequency equation for the Pulley — mass system shown in Fig.Q.6(a). The pulley -
has a mass of M and effective radius of R. Assume that the cord, which passes over the
pulley, does not slip. If k; = 60 N/m, k =40 N/m, m = 2kg and M = 10 kg. Determine the

natural frequencies and mode shapes. (14 Marks)
Explain the principle of dynamic vibration absorber? What is the main disadvantage of such
an absorber? ’ ' (06 Marks)
2 4
The governing equation of lateral vibration of beam is ?—Z+a2 6—2’ =0 where, a= 1[ B
ot ox PA
obtain a general solution for the governing differential equation. (10 Marks)
Find the natural frequency of vibration for the system shown in Fig.Q.7(b) by the
Dunkerley’s method. Take E = 1.96 x 10" N/m*and I = 4 x 107 m*. (10 Marks)

. »—-l— ) .
] 18 cm _’1 M,=i0eKg (*‘*’ M,= Eckﬂ
l

[N i B S — '

FoR | 30Cm
) T — !
brrecd ™ [ ! 4
Fig.Q.7(b).
Write a note on influence coefficients. (05 Marks)

b. Find the natural frequency of the system shown in Fig.Q.8. Use Holzers method. (15 Marks)

Llssl s
=3k
4m
K

«®
o

* %k k % %

20f2

Fig.Q.8(b)
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USN 06ME62
Sixth Semester B.E. Degree Examination, Dec.09/Jan.10
Mechanical Vibrations

Time: 3 hrs. Max. Marks:100
Note: 1. Answer any FIVE full questions.
2. Assume suitable data if necessary.
1 a Define the following terms :
1) Simple harmonic motion ; ii) Resonance ; iii) Degree of freedom. (06 Marks)
b. Add the following motion analytically and find the amplitude and phase angle.
x1=2 Cos (wt +0.5)
x2 =35 Sin (wt + 1.0) (06 Marks)
¢. Find the time period of vibration of a compound pendulum, shown in Fig.1(c). (08 Marks)
Fig.1(c)
. 1
2 2 Define “Logarithmic decrement” and show that it can be expressed as & =— In (E—”—J where
n X,
n is the number of cycles
X, 1nitial amplitude v
X, amplitude after ‘n’ cycles. (08 Marks)
b. A cylinder of mean ‘M’ and radius ‘r’ rolls without slipping on a cylindrical surface of
radius ‘R’ as shown in Fig.2(b). Find the natural frequency for small oscillations about the
lowest point. } _ (12 Marks)
Fig.2(b)
!
3 a Define the term “Transmissibility”. Derive the expression for ‘Motion transmissibility’.
. (08 Marks)
b. A 75 kg machine is mounted on springs of stiffness K = 11.76 x 10°N/m with an assumed

damping factor of & =0.2. A 2kg piston within the machine has a reciprocating motion with
a stroke of 0.08m and a speed of 300 c.p.m. Assuming the motion of the piston to the
harmonic, determine the amplitude of vibration of the machine and the vibration force

transmitted to the foundation. : (12 Marks)
1of2 ' '
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Discuss the basic principle on which vibration measuring instruments are designed. What
are their practical limitations? (08 Marks)
A disc of mass 4kg is mounted midway between bearings which may be assumed to be
simple supports. The bearing span is 480mm. The steel shaft, which is horizontal is 9mm in
diameter. The CG of the disc is displaced 3mm form the geometric centre. The equivalent
viscous damping at the centre of the disc-shaft may be taken as 49 N sec/m. If the shaft
rotates at 760 rpm, find the maximum stress in the shaft and compare it with dead load stress
in the shaft. Also, find the power required to drive the shaft at this speed. (12 Marks)

Set up the differential equation of motion for the system shown in Fig.5(a) and hence derive
the frequency equation and obtain the two natural frequencies of the system. Sketch the
mode shapes. (12 Marks)

Fig.5(a)

tk
- -

A section of pipe pertaining to a certain machine vibrates with large amplitude at a

compressor speed of 220 rpm. For analyzing this system, a spring — mass system was

suspended from the pipe to act as an abserber. A lkg absorber mass tuned to 220 c¢pm

resulted in two resonant frequencies of 188 and 258 cpm. What must be the mass and the

spring stiffness of the absorber, if the resonant frequencies are to lie outside the range of

150 and 310 cpm? (08 Marks)

Show that the differential equation of motion for the transverse vibration for simply
: o o’ o

supported beam of uniform cross nation is given by ét_z] +a’ g):— =0. (12 Marks)

Write notes on:

i)  Longitudinal vibration of bars ;  ii) Torsional vibration of circular shaft. (08 Marks)

For a three degree of freedom system shown in Fig.7, find the lowest natural frequency by
Stodola’s method. (20 Marks)

Calculate all the natural frequencies of a three rotor system shown in Fig.8 by Holzer’s
method.
TakeJ1=J2=J3=1 and

Kt;j=Kt; =1 (20 Marks)
V72
3k

Lt
4

-
<>

1.
%@1 Az
Fk

RIS

T
r ks M ke
i

4
o —

dl:h s
Fig.8 Fig.7
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USN DGy, maligatery 06ME62
Sixth Semester B.E. Degree Examination, May/June 2010
Mechanical Vibrations

Time: 3 hrs. : ‘ Max. Marks:100
Note: Answer any FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Differentiate between : i) Linear and non linear vibrations ; ii) Deterministic and random
vibrations. (04 Marks)
A periodic motion observed on the oscilloscope is shown in Fig.1(b). Represent this motion
by harmonic series. (10 Marks)
2Cm
. - t
Fig.1(b) 2em '
}
l - fa-ods—mearld

Determine the resultant of the following harmonic motions analytically x; = 3 Sin (wt + 7t/3)
and x; = 5 Sin (wt + 27/3). , (06 Marks)

Determine the natural frequency of spring — mass sytem taking the mass of the spring in to
account. (10 Marks)
A cylinder of radius r rolls without slipping on a cylindrical surface of radius R as shown in
Fig.2(b). Derive the equation for natural frequency of small oscillaitons about the lowest

point. Use energy method. (10 Marks)
by v
!
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Write the differential equation of motion for the system shown in Fig.3(a). Determine :
i) Undamped natural frequency ; ii) Critical damping coefficient ; iii) Damping ratio ;
iv) Damped natural frequency. (10 Marks)
In a single degree damped vibrating system, a suspended mass of 18 kg makes 10
oscillations in 8 seconds. The amplitude decreases to 25% of the initial value after 5 cycles.
Determine : i) Damped natural frequency ; ii) Logarithmic decrement ; iii) Undamped
natural frequency ; iv) Spring constant ; v) Damping coefficient. (10 Marks)
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A mass of 6.12 kg, suspended by a spring of stiffness 1.2 kN/m, is forced to vibrate by a
harmonic force of 10N. Assume viscous damping of 86 Ns/m. Find :

i) Frequency at resonance ; ii) Amplitude at resonance ; iii) Phase angle at resonance ;
iv) Frequency corresponding to peak amplitude ; v) Peak amplitude. (10 Marks)
A machine of mass 75 kg is mounted on springs of stiffness 12 kN/cm with an assumed
damping factor 0.2. A piston within the machine of mass 2 kg has a reciprocating motion
with a stroke of 7.5 c¢cm and a speed 50 Hz. Assuming the motion of the piston to be
harmonic, determine : i) Amplitude of the machine ; ii) Transmissibility ; iii) Force
transmitted to the foundation ; iv) The phase angle of the transmitted force with respect to

the exciting force. (10 Marks)
PART -B
Explain the working principle of vibrometer, with their range of frequency of operation.
(08 Marks)

A disc of mass 4 kg is mounted on a shaft midway between bearings which may be assumed
to be simple supports. The bearing span is 0.5m. The steel shaft is horizontal and is 1 cm in
diameter. The centre of gravity of the disc is displaced 3 mm from the geometric centre. The
equivalent viscous damping may be taken as 49 N.s/m. If the shaft rotates at 800 rpm, find
the maximum stress in the shaft and compare it with dead load stress in the shaft. Also find

the power required to drive the shaft. Take E =2 x 10''N/m”. (12 Marks)
For the system shown in Fig.6(a), determine : i) Equation of motion ; ii) Natural
frequencies ; iii) Normal modes of the system. (08 Marks)

Fig.6(a)

What is a dynamic vibration absorber? Show that for such a system, it’s natural frequency

should be equal to the frequency of the applied force. (12 Marks)
Determine the fundamental natural frequency of the system shown in Fig.7(a) by Stodola
method. (10 Marks)
-E(.K
- m |-
l ‘K.,Lb) . 2 11-1&)
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Determine the fundamental natural frequency of the system shown in Fig.7(b) by
Dunkerleys equation. (10 Marks)
Derive the equation governing the longitudinal vibrations of the bar and obtain the general
solution of the differential equation derived above. (10 Marks)
Derive suitable expression for longitudinal vibrations for a rectangular uniform cross
sectional bar of length / fixed at one end and free at the other end. (10 Marks)
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