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m: 109N
kr: l0N/mm
kz = l0N/mm
k::5 N/mm

10AU73

Max. Marks:100

(08 Marks)

(06Marks)

(03 Marks)

(03 Marks)

(06 Marks)

(09 Marks)

' Seventh Semester B.E. Degree Exam

Time: 3 hrs.
Note: Answer any FIVEfull questions, $i"t"^t TWO guestionsrtom each parL
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""1'*1.* f); xz:8 cos (wt * 
%).
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A body is subjected to two harmoqie4potions x1 = 15 sin(

Fouried$eiies.
r# tr/r

(i) Degrees olfree$ffi
(il) Resonance ,

(iii) Non - linear,vibrations.

ri
''::t """''

(05 Marks)
spring as shown in fig. 2(b). if the

body rolls:on horizontal surfaie;:;#rite the equatioii;#motion irirg nn"rgy method.

iwlt!I.
A solid wooq$*p.,.yJinder of di
the natural frefitrdncy of free v

,.,,,.,,1: I,,,r;lr\t. tftr
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Also find pgt f\e equivalent massof"system.
c. Obtain thdlnitural frequency of the system as shown in fig. 2(c).
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3a. '{"1:;"'
An under damped shock absorber is to be designed for a moli# cycle of mass 200kg. When a

shock absorber is subjected to an initial velocity (vertftal) due to road bump, the resulting

displacement - time curve is as shown frg, Q3(a). Eind,the necessary stiffness and damping

constants of the shock absorber if the damped. period of vibration is to be 2s and the

amolitude xr is to be reduced to one - fourth in Ondhalf cycle (i.e x1,5 : xt/4). (10 Marks)amplitude x1 is to be reduced to one - fourth i1

n i)

4a.

b.

_.,,if 
'"'..,,,. 

F"ig;,,e3(a)

Also find the niia-ihrum initial velocity tl,rat"'leads to a maximum displacement of 250mm.

with su1!ihl: 
.daRh, 

explain the differentttpes of stability ":,n:2".i , 
,rt Marks)

Strow thtt tfre logarithmic decrement can be depressed as A = 1[nS. 
*",,) 

O*" show that,
,\

if the nuinber of cycles needed ftr the amplitude to dj+I-i ish by half is n, then n : 0. I 103/n.

,,,,, ,t' , ,=,,: (05 Marks)

What do you mean by'.firced vibration arld eiplain term magnifibation factor (MF) with
usual mathematical notation. -.1,."1':::: (04 Marks)

A 5kg mass is placed at the end of a 300mm long steel beam as shown in Fig Q4(b).-the
Youn!'s modu"h$,ilf elasticity of steel,jS- dOOGPa and the .slo nt of inertia of beam l0{ma.
When the sysGrrl is excited by a har.ffohic excited forceof 150N, an amplitude of 0.5mm is

observed. Find the frequency of excitation

b':q'.,'A machine of

reciprocatGfution with strokb,,7.5cm and a speed of 3000rpm. Assuming the motion of
piston to 8q#ifM. determine : "'"'

i) Amplitude of machine

ii) Phase angle with respect to exciting force
iii) Transmissibility and force transmitted to foundation
iv) Phase angle of tibnsmitted force with respect to exciting force.

;!$!'::

,,''-,1'.,: PART - B
a. 'Why 'vvs llsedrt'i5-"txeasure vibration? And explain measurement scheme?

b. Explain Frahm tachometer with a neat diagram.

c. Obtai4ap expression for whirling of shaft with air damping.

(.{$tiii :

(10 Marks)

(05 Marks)
(05 Marks)
(10 Marks)
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6 a. Explain system with 2 degrees of freedom, neat diagram for{#rent examples? (l1y rwo;.

b. Forrhesystem,',l1ill#-"ffj,o/"". ffi 
(05Marks)

ii) Set up frequency equation and obtain natlq$ffiuency of the system

iii) Obtain modal vectors * *::

l0AU73

(20 Marks)

lll,, Lrutarfl llruuar vEururu ifu":"
iv) Draw mode shapes , rp

alfir

Neglect the inertia of wheels and friction HSWeen wheel and surface"**ib^
r-*\{,@
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Determine tpe$.frnat modes of vibratffiTfre automobile is simulated by the simplified
two degregBf,,feedom system as showntt[.]ig.Q7 with the following numerical values:two degreg8fJfbedom system as shownTfltFig.QT with the following numerical values:

m= ls,gjiru$' Lr= 1.35 m,,tz= 1.$5 rfl,L:3m,k= l.2rn, kr -35 x l03N/mand
kz= 4i x l0r N/m. :_.,q:.=:_ fu-,
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Fig.Q8
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,**hs.irs# Fig.Q71'-*i;Y (20 Marks)
_. 1{ b,
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What'is' Stodola's mq&SdtExplain their,,,s[eflb and also find the fundamental mode of
vibfation and its natutaffiequency of jh€;$ilring mass system as shown in Fig.Q8 with


