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
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4
Note: Answer any FIVE full questwn.g,é%osmg ONE full questg%ffmm each module.

sModute-l %j’?

Explain the phenomenon of be 4 (10 Marks)
Add the following harmoni fhotion and check the so@t&n graphma]ly

X, =2cos(ot+0.5); %’;g%? v (10 Marks)

(10 Marks)
Derive an expression foj (05 Marks)
Define the terms:
(1) Periodic motion ¢
(iv) Degree of ﬁ‘ag&bm (05 Marks)

Obtain the differential equation of motion for a smglesﬁegcc of freedom system by :

(i) Ncwlf@n%a method (Wn&gy method &%y ” (10 Marks)
Detemmne natural frequen fgﬂle system shown i n Fig.Q3(b) by:

(i) @ewﬁon method

(10 Marks)

¢ OR
) SlSt of a mass of 50 kg a spring a stiffen 30 kN/m and a damper.

(i) Damping fict

, (u) Critical damping coefficient
(iii) Logarithmiic decrement (iv) Ratio of two consecutive amplitude
(v) Natural-frequency of free vibration  (vi) Natural frequency of damped vibration
L (10 Marks)
e 1 of3
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b. Obtain the differential equation of motion for the syste? , shown in Fig.Q4(b) and hence find
(i) Critical damping coefficient (i) Natural frequenecy of

(10 Marks)

o Module-3
steady state amplitude™ 'vibration of mass in a spring mass
mass is subjected to harmonic excitation. (10 Marks)
tonne is acted upon@g@ external force of 2450 N at a frequency of
e the effect of vibrati %\isolator of rubber having a static deflection of

5 a. Determine expression

damper system when ]
b. A machme of T

1500 rpm. To ree .
2 mm under the machine load and an estimated damping factor of 0.2 are used. Determing:

() Force transmitted to the foundation”

(1) . itude of vibration of thm@ﬁ&hmc Wy

(iii) “Phase lag of the transmjtte{@\gée with respect to ﬂi‘%‘femal force. (10 Marks)
g . _!.:KQE% A

6 a Explain Fullarton tachometerand Frahm tachom ' (10 Marks)
b. Derive an expression foramplitude of whirlixi; : with air dampi%. sl (10 Marks)
& ; ) :
a'i.;.‘l“
7 Fig.Q7 shows a.$pting mass system. D
(1) Equationwffhiotion :
(i) Frequency cquation and natu
(20 Marks)
éﬁ
i OR

8 a. Determine an cssion for the general solution for lateral vibration of string. (10 Marks)
b. Determine an ékptession for the free longitudinal vibration of a uniform bar of length £, one
end of whichds fixed and the other end is free. (10 Marks)
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Module-5 \

9 a A shaft shown in Fig.Q9(a) of 50 mm diameter and
carries three weight of 1000 N, 1500 N and 750 Naat 1

Taking E = 200 GPa, find the frequency of trans

150%

|OGoN % qsor

ol | @[]

ng is supported at the end and
m and 2.5m from the left support.

: <
v pee—
3 22 B, oy :

- Fig.QQ(a)%‘f? (10 Marks)
co-cfficient of the triple pendulum shown in Fig.Q9(b).

b. Determine the influe

(10 Marks)

of vibration and its natural

s Fig.Q10(a) (10 Marks)
b. Determine the natural frequency and the mode shape of the system shown in Fig.Q10(b) by
Holzer’s method. ™ :

4 Fig.Q10(b)
my= 4 kg, m3 =2 kg, k; =5 N/m, k2= 10 N/m

(10 Marks)

% ¥k Kk %k
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