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Instruct ion to Candidates:

l )  Sect ion -A is  Compulsory .
2) Atternpt any Four questions fiom Section - ts.

' 
3) Attempt any Two questions fiom Section - C.

Section - A

Qt)

What do you rnean by vibration?
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(10 x  2 :20)

a)

b )

i)

j )

What types of stresses are produced in case of fiee-vibration of diffbrent
types?

c) What is difference between discrete system and contir"luoLls system?

d) Explaintorsionalvibration.

e) Def-rne the term elastic line of the shafl.

l )  What  is  sc l f  exc i ted r  ibrat ion?

g) Dehne the flexibility and stiffness influence coefficient.

h) Why is darnping considered only in the neighborhood of resonance in
most cases'/

Define proportional darnping and modal darnping ratio.

What is critical damping and discuss its importance.

Section - B

(4x5:20)

Q2) Obtain the equatior-r of tl-re system shou,n in Fig.l
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Q3) What is importance of vibration measurement? What is a transducer?

Q4) Llse free body diagram method to derive the differential equations governing
the motion of the system of Fig.2 using xl, x2 and x3 as generalized
coordinates.

Fig .2

Q5) Consider a spring mass damper system with k:4000 N/m, m : 10 kg, and
c : 40 N-s/m. Find the steady state and total responses of the system under
the harrnonic force F(t) : 200 cos 10t N and the initial conditionS Xn : 0.1 m
and xo : 0.

Q6) Find the damping factor of a vibrating system which consist of a rnass of
3.5 kg a spring stiffness 2.5 N/rnm and a damper of damping coefficient
0.018 N/rnm/s. What is the natural fiequency of damped vibration.

Section - C

(2 x  l0 :20)

Q7) A uniform fixed-fixed beam of length 2L is simply supporled at the middle
point. Derive the frequency equation for the transverse vibration of beam.

Q8) A 200 kg turbine operates at speed between 1000 and 2000 rprn. The turbine
has a rotating unbalance of 0.25 kg-m. What is the required stiffness of an
undamped isolator such that the rnaxirnum force transmitted to turbines
foundation is 1000 N?

Q9) Findthe natural frequencies for torsional vibration of fixed-fixed shaft?
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