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Define z'transform. Finct the z'transform of "(") = (;)"

What is Jury's stability test ? Explain'

what is meant by minimum phase system and non'minimum phase system ? Explain'

What is meant by relative stability ? Explain'

Explain the limitations of phase lead iletworks'

Drawtheblockdiagramofaleadcompensationcircuitandexplain' (8xS-40marks)

Part B

(a) (i) The system equations are given by :

|-o tl loli(r)=l lr(t)+1 lu(t)
1-2 -31 Lll
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Time : Three Hours

Answer dll questions.

Part A

I.(a)Writethestatespacerepresentationforthefol|'owingelectricalnetwork:-
L

(b) Find the state transition matrix for:

*t=xz

iz=-6xt-Sxz'

u(rr.).
(c)

(d)

(e)

(f)

(e)

(h)

y(r)=[t 0]r(t).

Find the transfer function of the system'

Maximum : 100 Marks

II.

(12 marks)
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(ii) Eiplain 6e advantages of state space techniques. (3 marks)
1...-- --,i--:'' Or' 1::.-.;-€'-- -. ,:J

, , a.,t-:;.,.': -_;J"-i. - f q _9 o'l
l- ol
tl(b) (r) Compute the state transition matrix for | 1 I I | (10 marks)tltlLl 3 -rJ

(ii) E:rplain the properties of etat€ transition matrix. (5 marksJ

(a) (i) Figure below shows the block diagram of a sampled data syst€m. Determine the closed.

loop transfer function of the system for a sampling period of 0.1 second.

Fig.2.

III.

(i1) Explain zero and first order hold system.

Or

(b) (il Derive the expression for bilinear transformation.

(il) Find the sample response of the system having difference equation

5ly(n) = it@ - t) - ur(n - 2) + r(n\

(10 marks)

(5 marks)

(6 marks)

using z-transform.
(9 marks)

IV. (a) Sketch the Nyquist plot and determine the stability of a unity feedback control system I '\

G(s)=E #rr,t,)
(15 marks)

Or

(b) Sketch the root locii for the system having open loop transfer function G(s) = #+i
s" (s + 3.6)

(15 marks)

s(s + 2)
Sample at T
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v. (a) (i)

(ir)

3'

Explain the design procedure for phase'lead compensation

Consider a lag'lead network defrned by

k["*+')['.+)G(s)=ffi
['. ttJ["" BrrJ

show that at frequency * =# the phase angle of G(p) becomes z€ro'

,('

T(

Design a suitable lag compensating network for

constat = 30 ; Phase margin > 4ff'

(10 marks)

to meet velocitY

G.o.rr) (t + o.2s)

o ' 
(15 marks)

[4 x 15 = 60 marksl

G(s) =
(b)

*r-
o


