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] _ B.E. (Mechanical Engineering)
Sixth Semester
MEC-603: Mechanical Vibrations

. 3 Hours Max. Marks: 50

| mpt five questiqns in all, including Question No. 1 which is compulsory
! \: (’TE:(,,;d clecting two questions from each Part. Assume suitable data wherever necessary.
K X-X-X
4. apswer the following -
Quesuone he number of degrees of freedom of a vibrating system.
o pei” 1o you add two harmonic motions having different frequencies?
() Howest a method for determining the damping constant of a highly damped vibrating

d ses viscous damping. |
et ti‘:tssuumpﬁons are made in finding the natural frequency of a single-degree-of-
@ "ﬁ‘; system using the energzl' mﬁthc:;l? , )
AT i tis it rtance
¢ Whatis critical damping, and what 1s its Importanc 2 marks each=10 marks

Part A (All questions carry 10 marks each) o
' igi iohtless bar PQ as shown in Fig. 1 2
' . 9. Three springs and a mass are attached to a rigid, weigh Q as sho :
B ;Sttll?en :anTlgl freguency of vibration and response of the system. Assume initial displacement as
| Fin

| and initial velocity as ‘V’.
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Flg. 1 O e stem shown in

Qestion 3: Derive the equation of motion and find the steady'-statgaiie:p;x;s% g(f) (t)h; /sg'l em shown 1
Fig. 2 fzr r.olt)aeur;‘;il :1:30n about the hinge O for the following data:

1000 N-ym, m = 10 kg, Mo = 100 N-m, speed = 1000 TP
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Fig. 2 (Question 3) _ . d at the
Qestion 4, Determine the steady-state response of the bar under a harmonic force, applied

j : .
e of the bar, as shown in the Fig. 3: P-T0




Uniform bar,
miass 11
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Part B (All questions can;y 10 marks each) s

i " ' ' mass m; , connected by
uestion 5: A two-mass system consists of a piston o

Slat moves inside a tube as shown in Fig. 4. A pendulum of length | and end masg

the piston. Derive the equations of motion of the system in terms of Xy

equations of motion of the system in terms of the x; (t) and x; (t). (c) Find the na

vibration of the system.

fig. 3 (Question 4)
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Fig 4 (Question 5)
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