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Eighth Semester B.E. Degree Examip,r{ffio-hl Feb./M ar.2022
Mechan ica I Vi Q;'affi{rns

Time: 3 hrs. 
* ,,,,,'u Max. Marks: 100

Note: Answer any FIVE full questions, choqsinffONE full qu.estionfrom"each modale.
:

Mq:eulb:r ;
Define : (i) Vibration (ii), Natural frequency (iii) Resbrlance (iv) Damping

,a(v) Degrees of freedom .- 
I i*. ,,,i,,,, (05 Marks)

Explain representation of harmo.,,ffigobtion in complex formrys*,ft' (05 Marks)
Add the following harmonic *&dhfrl analyically and check,' sohtion graphically:
xr = 4cos(@t + l0) , u.it,F 6sin(ot + 60) ,,i, (10 Marks)

OR
Derive the equation of motion and natural frequency of vibration of spring mass system in
vertical position using energy method. (10 Marks)
Determine the,,itbturAl frequency of a spring mass system where the mass of the spring is

also to be taken.into account. Use energSr rrethod.

-iii "::r:r.

Set,B.,Rthei?ifferential equatior
solutioffior critically damped s

tt

spring mass dar_ryffisystem and obtain the complete
(10 Marks)!r

(10 Marks)

, ,. ,, (ii) Damping_facto# (04 Marks)

' r::"r: Module-3
a. Define forced vibration with example. Derive an expression for motion of rotating

unbalanced'ma&ine :..,,r-,.,',' (10 Marks)
b. A machirrt o$,total mass 68 kg mounted on springs of stiffrress K = 11,000 N/cm. Damping

factor \= 0.2. A piston wiJhih the machine has a mass of 2 kg has a reciprocating motion

with stroke 7.5 cm and"di{ ed of 3000 rpm. Assuming the motion of piston to be S.H.M.
Determine (i) Ampliffitlb of machine (ii) Phase angle with respect to exciting force
(iii) Transmissibilityu.and force transmitted to foundation (iv) Phase angle of transmitted
force with respegl,m, exciting force.
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(10 Marks)



6a.
b.

7a.

8 a. With a block diaffiarl explain the basic viUiution measurem6t::Scheme. (05 Marks)

* ?fl

ofN rpm. After it was installed,
natural freouency of the system.

b. With a neat ske *Whd plot. Explain 'Vjbioineter. ':rr,:::::;'..i. '' (07 Marks)

J I i, :;:i:r, -']:i

system should be at least@M, from the impres$'E{d*dquency? (10 Marks)

11,r,,1;1:i'r', 
r' 

r::,

b. With a neat skgrffiSna ptot. ExplainVibr@meter. (07 Marks)

c. An acceleromet$p kith a damped $stprtr frequency of vibration of 160 Hz has a suspended

mass of q.0}kgwhen it is mountbd.'on an engine*-which is undergoing an acceleration of

17AU82

Explain Base Excitation. Derive an expression for "b.Nffi (10 Marks)

A mass of 100 kg been mounted on a spring da ':,bystem having spring stiffiress of
19.600 N/m and damping coefficient of 100 N-sec/m e mass is acted upon by a harmonic

force of 39 N at the undamped natural frequencpqf system. Find (i) Amplitude of vibration

of the mass (ii) Phase difference betw; ?orce and displacement (iii) Force

transmissibility ratio. .. r ' (10 Marks)

mass of q.0}kg when it is mouniEd.bn an engine*Jy,Sich is undergoing an acceleration of
10 rrls#,4t operating speed,ffi$5O0 rpm. the,atffiJdration recorded in the instrument is

9.75 mffii2, deiermine dampihg $bnstant and the's$Prng stiffiress of the accelerometer.
:.;::,{zri ' ,,;** , ,,,, ,u, (0g Marks)
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rive the expression for natural frequericy using Dunkerley's method. (08 Marks)

b.

a,-;Derive the expressioE.,,for natural frequeriUy'using Dunkerley's method. (08 Marks)

b.;,,iDetermine the ir@tiaiiCe coefficien{p ofithe triple pendulum shown in Fig. Q9 (b). (12 Marks)
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Fig. Qe (b)
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Modute-4
A two degree of freedom vibrating"sgasteiitis shown in Fig.Q7 (a)*-Oetgryinethe two natural

frequencies of vibrations in a,$i,5t(pl. Given lrlr = 2 kg; = 1 kg, K1 : 40 N/m,

Kz=2ON/m. ,,-*,i*d' r,-.,:1 
"" (l0Marks)
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in Fig. Q10 (a) by
(I0 Marks)

Fie. Qlo (b)-
(10 Marks)
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#-%W Fig. Qtffii"
b. Using Holzer me#omd the natural frequengiedof the system shown in

Assume ml = mz-E'trb = I kg, KI = Kz = I(lq lN/m
/% "*' "@

"j;..d$,$d Wf,,

Fig. Ql

-,:"%rl
q q* * 

-,-l;-

@ ."*eq'
r.*-f .."'r;*

, **,*, 3 I ry* l_-__Tp_:e".
I ,q*"I{UJ \,

.:r*o* W* "#
**+' ,#h+.s]' .d 

td'

* s ?-#Mt_} &
*@ m'Y'r x, 4fu-*tu;'' e. **' Y"Y

o # d&**l m
-fry* r#h "w{ffi* qq'w

,-.dP W --W
"..ry& f&$- W"t*ffi' #*%W *" ++

{qli&ftYffi

d-*,, \r


