N.B. (1) Question No. 1 is compulsory.

o
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(3 Hours) [ Total Marks : 8

(2) Attempt any three questions from remaining,
(3) Use graph paper and semi log paper wherever required.

(4) Assume suitable data wherever necessary and mention the
(5) Figures to the right indicate full marks.

Q.NO.1) ATTEMPT ANY FIVE
A) Draw and explain step responses of standard second order undamped, dam
damped and overdamped system. Also show pole locations of thas:syxz

B) Explain sffects of addition of open loop poles and zeros on the'@@ot lgcus and transient
response, '

ciitically

C) Consider the open loop system having (r (S)H (S’) —m -. .' > .

§==6.36+] 2,86 point is lying on root locus or not.
D) Define Gain Margin, Phese margin, Phase crogso
in frequency domain. Also explain stability via@od

E) What are the advantages of using sta nslysis over classical approaches (Transfer
Function approach)? o

F) Explain AC Servomotor wi%
Q.NO. 2)

A) Reduce the block diageam to & ;’ gle transfer function T(s) = C(s) / R(s) using block
diagram reduction techn 3*
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R(s) €—

NO.3) Q
Q.NG.3) 10

A) Find the transfer function Xatg__) Qﬁ ranslational mechanical system shown below

X

[ TURN OVER
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B) For the pole plot shown in figure, find Demping ratio & natural frequency of oscillations, Pead
time, Settling time (for £2% Tolerance band) and Percentage Overshoot,
 Im9

Q.NO. 4)
_ 10
A) Consider & unity feedback system  with Close,_dbcp transfer  function

C(s) 2
e ~ Find Open loop transfer funcdon IStovw that the steady state en
R(s) s243%5+7 pen loop ne 12v that the steady state error

in the unit step input response is 0.714

1e unity feedback system having 10

B) Determine the range of operating valua _
‘i;*s + 3] = 0 by Routh's Burwitz

cheracteristic equation as K. [83 =
)

method. Also explain the importance dau v equation.

®

Q.NO. 5)

10
G(S) R, I )=(5+8)=(5+10) Sketch the root locus. Also find the value
of ‘K’ for dam yof 0.5
B)F or the dhicy § Beback Syétﬁm having 10

Sketch Bode plot and find GM, PM, Wge and Wpe. . Also
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Q.NO. 6)
A) Obtain state space representation in phase variable form of the following transfer function
C(s) 10.4%5%+ 47=5+160

—_—————————————— Als0 draw state space model.

R(s)  S3+14x52+56xS+160

B) Use Nyquist criterion to determine whether the closed loop system having folloViRg"Op

U T (1+4=S
loop transfer function is stable or not. G{S) H (S) = 33#(1{+$“) :

how many closed loop poles lie in the RHS of s-plane. Assume unity @

- -
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