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1. Question No.1 is compulsory 5 B
2. Attempt any three from the remaining five questions Y7y W
3. Assume suitable data wherever required with proper ]ustxﬁcatlon S =
Attempt any four of the following. All sub-questions carry equal marks Ao

(a) A thick helical spring of stiffness 10 kN/m weighs 500 grams. Tt is, connected toa lumped. W
mass of 3 kg at one of its ends, and fixed at the other end The lumped n;tass movesina
direction inclined at 30° to the spring axis. Calculate the natural frequency in Hertz. =

(b) A vibratory system consists of a mass 12.5 kg, a. spnng of suffness E kN/m, and a dashpot
with damping coefficient of 15 Ns/m Calctﬂate the values Qf crltlcal dampmg cqeﬁicxent
and logarithmic decrement. NI AT T B S P LA <

(c) Define or state the following—(i) Inﬂuence coefﬁment (11) Maxwell’s rec1procal theorem
(iii) Lagrange’s equation for. free undamped mult1~degrée of freedom system, for
generalized coordinate x: (1v) Semvdeﬁmte syste“m (vY que shape i

(d) Compare Frahm tachometer and Ful}a\rton taéh‘bmeter, thh néat sketches

(e) n,: 1, ATy ?00 5m, are atmcheﬁ around the rim of

diameter 75 mm, of a ﬂywhee_ gular Iocauons © =10°, 100° and 150°

respectlvely Fmd the Welght and ,' ang ‘\lo'catlon of the fourth mass to be attached

(®

(a) A small spfing—maSS sxstem” has ,the fol!qwmg propertles mass = 49.2 x 10® kg and 10
;;If th\e spnng 1s mmally deﬂected by 10 mm and then released,

(b) The system shown bek:w ‘has a natural frequency of 5 Hz for the followmg data: 10
om= 12 kg Jo=7 kg~=m2 5 12 ¢m, 12 = 20 cm. - When the system is disturbed by giving it
“an mmal dlsplacement, the amphtude of free vibration is reduced by 80 percent in 10
.;cycles Determme the values-ofk and ¢.

mass moment of inertia Jy
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* x(t)

Schematic model of wing

Fuel Pod

Consider an airplane wing with a fuel pod mounted at its’ tip: as shown above The
schematic model of the wing is also shown, as & cannlever beanif"
end. The pod has a mass of 10 kg when it is empty and 1000: kg ‘when it is full, "If the
airplane uses up fuel in the wing pod complet:ely, Caiculate the change in: the ‘natiiral
frequency of vibration of the wing. - Find- the Tatio, of natural frequé’nc:les of the wing
(empty to full). The estimated, plysmal paxameters of Lhe beam are: T= 5 2 x 10 m?,
E=69x10°Pa,and /=2 m. _f w
A horizontal spring mass system with: Coulomb daumg has a mass of 5 kg attached to a
spring of stiffness 980 N/m.. If the coefﬁélent of fnctlon is- 0025 ‘calculate-—(l) the

g machn\xev operatfng at a" u éed of 3m rpm “If the actual acceleration is 10 m/s? and the
- recorded acceleratlon is 9 m/s2 find the mass and the spring constant of the

accelerqmeter

(a)

atnces of a vibrating system are given by:
« 2 0 _[5 =2
p=ly o w=[2 7]
oE’s method »determme the two natural frequencies and draw the

& ;correspondmg mode shapes

(o

A,B,C & Dare four masses carried by a rotatmg shaft at radii 100 mm, 125 mm, 200 mm

. and 150 mm respe uvely The planes in which the masses revolve are spaced 600 mm

‘apan: andfthe mass of B, C and D are 10 kg, 5 kg, and 4 kg respectively. Find the required

© - massA, an&j- the relative angular settings of the four masses—so that the shaft shall be in
WAl \\,\cqmplete balance.
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6. (a) An electric motor, of mass 70 kg, rated speed 5000 rpm, and an unbalance 0.003 kg-m, 1s 10
to be mounted on an isolator to achieve a force transmissibility of less than 0.25.
Determine (i) the stiffness of the isolator (ii) the dynamlc ampl1tude of the motor, and_
(iii) the force transmitted to the foundation. X, : :

(b) The cranks and connecting rods of a 4-cylinder in-line engme runnmg at 1800 r. p m. are 10
60 mm and 240 mm each respectively and the cyhnders* are spaced 150 mm apart The ¥
cylinders are numbered 1 to 4 in sequence from one end, ard the cranks appear at
intervals of 90° in an end view in the order 1-4-2-3. The recxprocatmg mass
corresponding to each cylinder is 1.5 kg.. - Determme (D Unbalanced primary and’

secondary forces, if any, and (ii) Unbalanced pnmary “and seconclary couples w1th
reference to central plane of the engme, -, : ‘
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