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e PART - A ™
a. Add the followg’gﬁ@{:monic motions, analytically and check t\ﬁé‘;{;ql\ation graphically,
x, = 2cos(wt + 0.5} X,.= Ssin(wt +1.0) G\ (10 Marks)
b. Define the followingte 51,’1,33: Y
(i) Simple hamig;fii@ motion
(i)  Damping ’\\} B
(i)  Degrees of freedom.
(iv)  Natural frequency
%) Torsional vibration. . >

(10 Marks)
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a. Determine the natural frequency ofa "i)lpgl‘lng{- pendulum. (10 Marks)
b. Derive the differential equation of dn@':@;’éﬁgﬁg@df freedom spring mass system. Also obtain
its solution applying suitable boundary condit ions. (10 Marks)
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a. Find the equation of motion for the s)i‘s\fbrx}\%}jé@n in Fig. Q3 (a), when (i)Damping ratio=1.0
(i) damping ratio=0.3 and  (iii) Damping 1r;a‘}‘{@>= 2.0, if the mass ‘M’ is displaced by a
7 . (12 Marks)

distance of 3 cm and released. ./,
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b. Define logaritl}rﬁ\'@{g")e{rement and show that § = —l—ln(ﬁ] with l&iﬁ‘kpotatlons. (08 Marks)
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a. Deriveane f%si)on for the forced vibration due to bars excitation of the spport. (10 Marks)

b. A75kg rﬁ\acwye is mounted on springs of stiffness K =11.76><105N/-’?/ni;®th an assumed
dampingfa or of 0.2. A 2 kg piston within machine has a reciprocat@g’“@otion with a
stroke(\ &,: 8 m and a speed of 300 CPM. Assuming the motion of the piStorfiis harmonic.

Detgx:miﬁtgf the amplitude of vibration of the machine and the vibration force*:tﬁagsmitted to

m ' K
the-foupdation. \”)@ Marks)
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a.--Ubtain an expression for the critical speed of a shaft with damping. (lwa?ﬁs)
b. A rotor of mass 12 kg is mounted midway on a 25 mm diameter horizontal shaft supported
at the ends by 2-bearings. The span between the bearings is 900 mm. Because of some
manufacturing defect the C.G. of the rotor is 0.02 mm away from the geometric centre of the
rotor. If the system rotates at 3000 rpm, determine the amplitude of steady state vibrations

and the dynamic forces on the bearings. Take E = 200 GPa. (10 Marks)
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a. ¢ wﬁte short notes on:
a Dynamic vibration a

bsorber.
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( (n‘l Principal modes and normal modes of vibration. (08 Marks)
b. Detegnuic\the natural frequency of the system showninFig. Q6(b). & ™ (12 Marks)
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a. Obtain the expression fdt\longltudmal vibration of rod&*@r\b\z{rs (12 Marks)
b. What are continuous systems’? Derive the one d\ Q)enélonal wave equation for lateral
vibration of a string. o { (08 Marks)
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a. Using Stodola method, find fundeental frcquency and mode for the system shown in

Fig. Q8 (a).

Fig. Q8 (a)

(12 Marks)
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b. A shaft of 50 mm dlametﬁr and 3 long is supported at the}eild’s and carrying 3 weights of

1000 N, 1500 N and. 750Nat I m, 2mand 2.5 m from le

find the frequen;'/)(ﬁ? »f transverse vibration.
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gp brt. Taking E = 200 GPa
(08 Marks)
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