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Fifth Semester B.E. Degree
Theory of

Time: 3 hrs.
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Note: Answer any FIVEfull questions, chobsin!ONEfull questionfrom each module.

::l .1:

Explain different types of vibration.

iD Damping . t'.:'i*" .,",a,,i},

- ,n [rrr-*) *rr.r. ptur. angle is inc. A harmonic motion isr8ilV+bV the equation *$5s 
, 4) ..",.,

radians and t in records. Find: i) Period'6:f otion ii) Frequency iii) Maximum

Fig Q.l(b)

' 6R."'""r"'

Define the term vibration, mention the caUses of vibration and how to reduce it. (oa Marks)
Define the,following terms: ,, ,"

i) Sirnple harmonic motion

::,,,,tidl&

b. Determine the natural frequency of a spring mass system where the mass of the spring is

also to be taken into around,,- " (10 Marks)

OR
4 a. Derive the equation for damped free vibration and solve for critical damping trtr.?io 

Marks)
b. Derive an expression for logarithm.id;decrement of an under damped system. (06 Marks)
c. For the system shown below, thb.ctraracteristic of the dash pot is such that when a constant

force of-60N 'is applied to the pirton, its velocity is found to be constant at O.l2mls.
Determine: i) Damping coeffiiient ii) Check whether the system is periodic or aperiodic.

3 a. Derive an expression for natural fr@- rsional viLration with usual notation.

Krss

Fie.Q.a(c)
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5a.

b.
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Module-3
with usual notation derive un .*p..ffirr- aximum dispracement for a forced vibration

of undamped single degree freedom system' ,. ", 
(10 Marks)

A machine of a total mass 68kg mounted on springs of stif'fiess K : 11,000N/cm' with an

assumeddampingfactor,\:0.2.Apistonwithin.th{machinehasamassof2kghasa
reciprocating motion with stroke 7.Scm and a speed'Ot 3000rpm' Assuming the motion of

piston to be SHM. Determine: i) Amplitude 
^ii1 

PtraSe angle with respect to exciting force

iii) Transmissibility and force iransmitted to.;fou;dation iv) Phase angle of transmitted
(10 Marks)

force with respect to exciting force.

,,0R.
With neat sketch, explain the working of seismic instruments. (08 Marks)

A Frahns need facto*.t., " "r,tAhi 
measuring the frequenryo^f vibration of a system'

The reed is at the ,.to*".. tgqu"ney of 30Hz-wf,t'u mass of'0'025kg.is placed at its end'

The length ana tr,e trrict nes-s bf ieed are 60mm and 0,6mm respectively. Determine its

width iflhe young's modufiiffi. reed material is 2-1 x l0"N/m' (06 Marks)

A seismic instrument *urttup natural frequency of 5Hz is used to measure the vibration of a

machine operating aL$.qii; ihe ,elatiue disptaiement of seismic mass as read from the

instrument is 0.05m#,#giecting air damping, d'bieimine the amplitude of vibration of the
-----,:. (06 Marks)

u ..* fnfoOri"-+
Figure rpa,i'S']u torsional geared; etermine: r) Stiffness of equivalent shalt

ilT"t*fu;i%quency- ,.,.;. (lo Marks)

i ' :::::::::: ]: 
i I i:

Fie.Q.7(a)

b. Derive an expression for the amplitudes o'f vibration of the two masses shown o"'oh 
Marks)
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.,Fig.Q.7(b)

g a. Derive un .xpiqiion for the free,,,l itudinal vibration of a uniform bar of length L, one end

ofwhich -eilt'fu and other end'fiee. (10 Marks)

b. Find the tofrgituOinal forced.r vibration of a uniform cross section bar subjected to a

sinusoidal force Fo sinwt,,as*own in the figure. (10 Marks)

Fo rinrcl-
Fie.Q.8(b)
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(14 Marks)

(06 Marks)

s.:::=e#tli
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10 a. For the system shown rn FiSu@ below'

i.

OR

Fie.Q.10(b)
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