50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10AU73
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full qi ons, selecting
at least TWO qug%:
1 a. Add the following harmonic motionstana ytlcally and check the solutlon graphically:
x, =4cos(wt+10°) and x, = 6sin(wt+ 60°) 5 (10 Marks)
b. With a neat sketch, explain Beat" pllenomenon (o Y (06 Marks)
¢. Explain the following: (i) Lihear'and Non-linear Vlbratlon “
11) ’g,réﬁsverse and T orsmnal&fatlons (04 Marks)
2 a. Find the natural freq c?“ of torsional V1brat10n§ for the system shown in Fig. Q2 (a).

C.

(06 Marks)
Fig. Q2(
Find the natural freque f vibration of the § for small amp*lﬂﬁ&s IfK;,Ks,aand b
ue of ‘b’ for thc sthe system w111 n@t vibrate. Find maximum
(10 Marks)

Fig. Q2 (b)

sprmg system”“a@ shown in Fig. Q2 (c). Determine the natural
_ K, =K, =8000 N/m, m =25 kg

(04 Marks)

A Gun barrel of glass 600 kg has a recoil spring of stiffness 294000 N/meter. If the barrel
recoils 1.3 m onsfiring, determine (i) the initial recoil velocity of the barrel. (ii) the critical
damping co- effm; nt of the dashpot which is engaged at the end of recoil stroke. (iii) the
time requlred fot the barrel to return to a position 5 cm from initial position. (10 Marks)

Derive the'expressmn for the logarithmic decrement ‘6°. (10 Marks)
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An engine weighing 1000 N including reciprocatory parts is mounted on springs. The
weights of the reciprocating parts is 22 N and the stroke is 99_mm. The engine speed is 720
rpm, (i) Neglecting damping, find the stiffness of the spg;f”g“,?so that the force transmitted
to the foundation is 5% of the amplitude force (ii) If ngfe%w he actual working condition the
damping reduces the amplitude of successive v@%tiﬁh by 25%, determine the force
transmitted at 720 rpm. e (10 Marks)
A machine of mass one tonne is acted upon by an %’t“ernal force 0f 2450 N at a frequency of
1500 RPM. To reduce the effects of Vibrationiji%%tor of rubber having a static deflection of

2 mm under the machine load and an est%@tédfdzamping factor of 0.2 are used. Determine
@) Force transmitted to the foux%d% ion. ”m "
(i)  Amplitude of vibration of the;machine. %Wi?

(i)  Phase lag of the transmit;;tgglﬁfo‘rce with respect to the external force. (10 Marks)
S #

4 -

wﬁ% “ » N
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With sketch, explain the follow ng: (i) Vibrometer (i) gIﬁ%llarton Tachometer. (12 Marks)
A vibration pick up has a, natural frequency of 7.5 Hiz and a damping factor of 0.5.
Determine the lowest fréquency beyond which the=atnplitude can be measured within 1%
error. Nﬁ% %@ (08 Marks)

Use Lagrange’s.€ q%*aﬁon to find equations of‘@gtion for a system shown in Fig. Q6 (a).

N Py (20 Marks)
0 AL (iifey”
‘ i ( w
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With the help ﬁgﬁ@ﬁph explain vibration due to Road Rofgtfﬁgss. (10 Marks)
An engine weighing 1785.4 N is towbe-supported on four helical springs. When the engine
speed is 900 RPM there is a pryna}%\?ertical distrigu;;w@g force of maximum value 312 N due
to the ufibalanced reciprocatiﬁé%@eights. Assuming that the engine vibrates in the vertical

S

dlI‘eCB%Q .with neither hor@gé%gﬁxor angular movement, find the stiffness of each spring in
N/m 6f-deflection to limﬁ\g;’tﬁee ‘maximum to&gl periodic force on the foundations to 21.3 N.

What will be the amplitﬁ%éj%? vibration of thé:engine when its speed is 600 rpm? (10 Marks)

%@?Détermine the mﬂﬁ%&e co-efficients fg@r the system shown in Fig. Q8 (a). (12 Marks)

b.

. Jg Yy,

4, %ﬁ“@* ™m,=2mM

Wy = 3m

&y sbomba sl

)

. Fig. Q8 (a)
Derive the expgg;%ibn for natural frequency by Dunkerley’s method. (08 Marks)
o w‘* 1
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