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1. Assume suitable data if necessary :
2. Use of Design data book is permitted.
3. Write your answer precisely and to the point,

SECTION I

1. (a) Derive equation for under damped vibration system with figure. Also diaw and  [08]
explain phase plane diagram for all damped type vibration gystém. :
(b) How many arbitrary constants must a general solutiofl tofa ‘séeond-order [04]

differential equation have? How are those constants deter ed

OR
1. (a) The foundation of a reciprocating engine is sub to har@nic motion inx  [08]
and y direction: ‘

Where X and Y are the amplitudes, w is
phase difference. Verify that the resultéfithe

; x*
(b) Write a short note on Beat Phefiom [04]
2. (a) What is the difference befeen 1 [05]

Explain effect of undanfps
with equation.
(b) A section of pipe peifai
amplitude of a compressor
spring mass systemdvagisuspended from the pipe to act as an absorber. A 1 kg
absorber mass tuned to 2200p.m resulted into two resonant frequencies of 188
and 258 r.pfin . Whatumust be the mass and spring stiffness of the absorber if
the resonant fr Stare to lie outside the range of 15010 310 r.p.m.?
OR
2. (a) What is two degree of freedom in vibration? How equation of motion is  [05]
? Explain itWith sample example.
t0ties of a non linear spring-mass system governed by equation [OGJ
3) =1 ;
3 Attempt.all questions. [12]
Wri hert note on Critically damped system, :
%plain the following terms:
J*Attractors
Pointcare section

g, a certain machine vibration with large [06]
speed of 220 r.p.m. for analyzing this system a

noF2.



o o

(3) Bifurcations
(4) Strange attractors.

(¢) Write a short not on Jjump phenomena

(a)

(b)

(a)
(b)
(©)

SECTION II
A flat plate subjected to tensile force of 10 kN is shown in figure-1. The pl
material is gray cast iron FG 300 and the factor of safety is 2. Deternfine th
thickness of plate.
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Figure — 1
OR
A rectangle plate with transverse hole at center. wa 50 mm. the
plate is subjected to a tensile load of 12 KN. The plate materialis FG250. Take
factor of safety is 1.75. Determine the thickness o
Explain contact stress between two semi circula

Let the two semicircular disc is to be madefof stos 1 =E2 =200 GPa and v1
= V2 = 0.29). The radii of curvature of tH&two surfa es at the point of contact
are Ry =60 mm, R’; = 130 mm, Ry =§ ad R’; = 200 mm. The angle o,
between the planes of minimunmcurya Li/3 rad. If the load P = 4.50 KN,
determine the maximum pringipa um shear stress, and maximum
octahedral shear stress in the digks andustate the location of the point where
each of these stresses De\me ¢ approach § for the two disks

because of load P.

R

Explain Geometry of the cont ess in Railway wheel and rail

Attempt following q

Explain Creep with ect on it.

Explain differefit tec for reduction of stress concentration effect.
Nﬁe

Explain effect o re on short time propertiés and long time
properties.
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