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Answer all the Questions:-
PART A (10x 1=10Marks)

1. For the given system,the transfer function is
R(s) C(s)
b b G]_ Gz
a G+G+1 b) GG +1
) GG+Gx+1 d GG+G+1
2. Whether a linear system is stable or unstalakith
a) is a property of the system only b) dependhennput function only
c) both (a) and (b) d) either (a) or (b)

3.  For the feedback system with closed loop trarfsfection

Cis) w?,

2 T 2
the settling time for 2% tolerar R,':SI' 5< + 200,85 + W05,

a) 2 b) Ewon
Emn 2

C) 4 d) 4on
Gy

4. In a second order system with a unit step inpetspeed of response is high if system is
a) Over damped b) Un damped system
c) critically damped d) Underdamped
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10.

11.
12.
13.

If the polar plot, as the frequency is variemirO to infinity is

a) asemicircle b) acircle

c) astraightline d) a parabola

In Bode diagram (log magnitude plot) the fa¢ta)"” in the transfer function gives a line

having slope
a) 20 dB/decade b) 20n dB/decade
c) 20 db/decade d) -20n dB/decade

The entries in the first column of Routh arr&a dourth order are 5, 2, - 0.1, 2, 1. The number

of poles in the right half plane are

a 1 b) 2

c) 3 d 4

If Nyquist plot has a encirclement of (-1 + p@int, the system is stable if

a) there are no poles of pH(s) in right- b) there is one pole of §(H(s) in right-half
half plane plane

c) thereis no zeros of G(s) H(s) in right-d) there is one zero of G(s) H(s) in right-half
half plane plane

The compensator in the given figure is a

=1
|1
B
. Y .
R
W < Vs
Cz_l_
a) lag compensator b) lead compensator
c) lag-lead compensator d) Lead-lag compensator

The primary function of lag compensator istovide sufficient
a) gain margin b) phase margin

c) both gain margin and phase margin d) eitheold)

PART B (10 x 2=20Marks)
What is a closed loop system?
What does a block diagram represent?

What is an Impulse signal?
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14.
15.
16.
17.
18.
19.
20.

21.

22.

Give the relation between the generalized &ttt ®rror coefficients.

What are the frequency domain specifications?

What is a minimum phase system?
What is BIBO stability?

What does a row full of zeroes in a Routh’syaindicate?

When lag, lead, lag/lead compensators employed?

Write the transfer function of lead compensatat draw its pole-zero

Plot.

b)

PART C (5x 14 = 70 Marks)

Find the transfer function of the given mlodsing block diagram reduction

technique.

Hy
Ci(=)
R(S) . (3)
4~®7 » G — » -®—> G Gy >
+ -

H

(OR)
Obtain the closed loop transfer function YR¢¥) using Mason’s gain formula.

-H2 6

Derive the expression for response of udderped second order system

subjected to unit step function.
(OR)
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23.

24.

25.

b)

b)

b)

b)

For a closed loop system whose G(s) = 10/3(s+2) find the steady state error
when subjected to the input r(t) = 1+2t+ (32) t

Sketch the Bode plots for the given tranffaction and obtain the phase and
gain crossover frequencies.
G(s) =10 /{ s(1+0.4s) (1+0.1s)}
(OR)
The open loop transfer function of a unitydieack system is given by
G(s) = 1 s (1+s) (1+2s)}.sketch the polar plodahetermine the gain margin

and phase margin

Construct the Routh’s array and deternfieestability of the system represented
by the characteristic equationt+s™+2s+25+3s+5=0 .Comment on the location

of roots of the characteristic equation.

(OR)
Sketch the root locus of the system whose édp@mtransfer function is
G(s) = K/s(s+2) (s+4).

Write down the step by step procedure tsigdea lead compensator for
obtaining stability.

(OR)
The open loop transfer function of a unitydieack control system is given by
G(s) = K/s(s+4) (s+80).1t is desired to have thagghmargin to be at least 33°
and the velocity error constant,k 30 se¢.Design a phase lag series

compensator.
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