QP Code : 601201

(REVISED COURSE)
AT, ( 3 Hours) | Total Marks : S[I}:E,:;Q\
~N
N.B.: (1) Question No.l is compulsory. '
(2) Answer any three questions from remaining questions.
(3) Assume suitable data if required.
(4) Figures to the right indicate full marks.
I.  Solve any Four 2
a) A single DOF system consists of a mass of 20 kg andﬁa@g};&m of stiffness S
4000 N/m. The amplitude of successive cycles a %Tnﬁﬁ 0 be 50, 45,
40, 35 ..... mm. Determine the nature and mag _{.& ¢ ) f (fElﬂ]ping force
and frequency of damped vibrations. /EA P

b) Forthe system shown in Fig. 1, the characmwim dashpot 1s such S
that when constant force of 49 N is appﬁd%ﬁﬁw piston iis velocity is
found to be constant at .12 mz’aec.ﬁ Wne the vaiue of C
(b) Would you expect the complete yﬁlhﬁc periodic or aperiodic?
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¢) A vertical sprin e q___ﬁstem has a mass of 0.5 kg and an Initial ~
deflection of: {:\hﬁgﬁd the spaing stiffness and natural frequency of
the system. _ é""“*1;-,7% > 3

d) Prove that 4n ung \Fﬁ'ped measuring Instrument will show a true response 5
for frequen _@0 (ww )=1//2.

e) Explaimﬂ{} you mican by the term 'Critical Speed' of rotating shaft? 5
Da%iﬁﬁfmr}' formulae for undamped system.

& a]ﬁ‘iﬁ__m:] bogies are connected by two springs of stiffness 40 x10° N/m 10
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Qf\;.kjﬁé quencies of vibration. Neglect friction between the wheels and
s W the rails.
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b) The sphere of diameter D floats half submersed in water. If sphere is 10
depressed slightly and released. Determine the period of vibration. Whar N
is time period if D= Im. »

a) Derive the equivalent system parameters of the following Flg,ﬁ’S tﬁlﬂﬁ 10
x as the g&neraltzvzd coordinate ¥ ),
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b) A 400kg tumbler with a 0.45 kg-m mmﬁﬁg {ﬁrbalalaru operates at speeds 10
between 400 and 600 rpm. Ifi.ﬁﬁ tumbler is piaced on an elastic
foundation of stiffness | x IUQyIm a;hd damping ratio 0.1, What is the

maximum steady state ammlmdc““eﬂ’hc tumbler over its operating range”

For what speeds will atei&y state aﬁﬁ;lltum of the tumbler be less than
1.9 mm? S
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a) A vehicle has, d};ﬁ&g 'E’ﬁﬁ?lﬂﬂ kg. The suspension system has a spring 10
constant Dfél{}ﬁka’n‘r%nd damping ratio 0.5. If the vehicle speed is 100
km/hr, dctcﬁhunmﬁh’c displacement amplitude of vehicle. The road
surface vm@qm/j’gj_nmda]i y with an amplitude of 0.05 m and wavelength
ofom. { # . °
b) An m{qraﬂr‘&ﬁm weighing 118N is to be isolated [rom engine vibrations 10
%lllgﬁ; frequeticy from 1600 to 2200 rpm. What static deflection
| fﬂyqt‘ﬂw isolator nave for 85% isolation?
;’I"" @ N
@51 &jﬁ C*S"llr' der aero engine drives an air screw through gearing. The air 14
& ﬁcraw rins at 0.6 times the speed of the engine. The shaft from the engine
. !“‘\ " to the pinion is 1000 mm and of 70 mm diameter. The screw shaft is 650
::,, mm long and 90 mm in diameter. The mass moment of inertia of engine
and air screw are 0.5 kg-m? and 15 kg-m? respectively. Neglecting the
inertia of gear and shafts, determine the frequency of torsional vibrations.
Also suggest suitable location of the gears to avoid adverse effect of
torsional vibrations. Assume modulus of rigidity 80 GN/m”.
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Explain the balancing of v- engine.

The reciprocating masses of first three cylinders of 11 four cyl 12

engine are 4.1, 6.2 and 7.4 tonnes respectively. The Centre linesyg

three cylinders are 5.2 m, 3.2 m and 1.2m from the fourth cy@lf

the cranks for all cylinder are equal, determine the reciprocati ass

of 4™ cylinder and angular position of crank such tha em is

completely balanced for the primary force and couple.%&: k radius
A 2

80 cm. connecting rod 3.8 m, and speed of engi m, find the
maximum unbalanced secondary force and crank a@v ich it occurs,
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Correction:

Q. 1 (b) 2" line

Read as : mass instead of piston O
Q. 6(a) line 1 (
@

lgnore 11.

Read as: %
The reciprocating masses of first three cylinders of four cylinder &
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