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(b) Obtain the state model for a system whose transfer

function is given as,

C(s) 1

R(s)  s3+9s2+ 26s + 24

Determine the time response for unit step input.

Assume initial conditions as nil.

(7

(¢) Explain Controllability and Observability with

respect to state model?

4)

(1000)
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1. (a) What is transfer function? Derive an expression

for closed loop transfer function.

(b) What is feedback? What type of feedback is

employed in control systems?

(c) How does the position of poles and zeros of
a control system affect the stability of the

system?

(d) Draw the labelled diagram of time response
of second order control system and define its

terms.

(e) What is resonant frequency? How is it related to

natural frequency?

(f) Compare PI and PD controllers. (3%6)

2. (a) For the transfer function G(s), of a control sysiem

_1 (s + 4)(1+2.55)
2 (s2 +2)(1 + 0.55)

G(s)

—n e
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6. (a) Consider the system with the following open loop

transfer function

_ K (s+3)
GO) = GrnGsrnETe)
Draw a root locus for it. )

(b) The open loop transfer function of a control system

is given below : 9

2 (s3 +3s +20)

G() HS) = S 52 rast10)

X
]

Determine the static error coefficients and steady

state error for the input given (i) 5 (ii) 4t.

7. (a) Derive the expression for the transfer function of
a lag-lead compensator and plot its zeros and pole

in the s-plane. (7
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(c) Three blocks with gain 4, 8§ and 4 are connected
in cascade. Determine the overall gain of this
cascaded system. What would be the overall
gain if the three systems were connected in

parallel. G

5. (a) Determine the resonant peak, resonant frequency,
natural frequency and bandwidth for the unity
feedback system with the given open loop transfer

function G(s),

100
s(s+5)

G(s) = (7)

(b) Sketch the polar plot for the transfer function

G(s) = s(s+1) (7)

(c) What are the advantages and disadvantages of

Nyquist plot. @

{r

Plot the poles and zeros in s-plane and determine
the value of the transfer function at s = 2. Also

find order of the system. N

(b) Using Mason’s gain formula determine the overall

gain relating x, and x,. @)

0y

(c) A system is represented by the differential equation

d?x
di?

M=+ F 2 4 Kx = u(t)

Determine the transfer function relating X(s) and

U(s). (4)

P.T.O.
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3. (a) The forward path transfer function of a unity

2
s(s+3) "

feedback control system is given G(s)=

Obtain the expression for unit step response of

the system in the time domain. (7)

(b) Examine the stability of s¢ + 2s° + 8s* + 15s® +
20s2 + 16s + 16 = 0. Using Routh’s method, find
the number of roots lying in the right half of the

s-plane. . @)

(c) What do you mean by a derivative control?
What is the effect of derivative control on damping
ratio, peak overshoot, steady-state error and rise

time? )

4. (a) Find the transfer function relating displacements
y and x for the mechanical system shown

below. N

&

-
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(b) Sketch the Bode plot for the transfer function

G(s)

G(s) =

10

s (s+10)

(7)
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