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P A R T - A  ( 1 0 x 2  = 20 Mark)
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1. Consider a series R LC network. D eterm ine the transfer function betw een the  
capacitor voltage and th e  supply voltage.

2. Represent the fo llow ing differential equations by  n  suitable signal How graph.
y  + 3 y + 2 y  = u

3. Com m ent on the num ber o f  possible rootdoci i for a second o rder system .
4. The position e rro r constant o f  a  system  is infinite. W hat can be the fype o f  this

system ?
5. State the relationship betw een the dam ping  ratio and the p hase  margin o f  a 

system.
6. Draw the polar p lot o f  a system with G(s) ' 1 /|{ s(s+ l)].
7. State N yquisf stability criterion for closed loop stability.
8. Define phase and gain m argins
9. Represent the system  defined by G (s)= l/[(s+ l)(s+ 2 )] in any one o f  the  state 

variable form s
10. Define controllability

P A R I' B ( 5 x 1 6  = 80 marks)

11. Consider a system  whose open loop transfer function is  given by
(5 + 1)

G{s) = K- Obtain the Bode plot and determ ine the phase and
5(,V +  1 0 ) ( . 5 + 3 0 )

gain m argin when K is 0.1, 1 and lb  respectively. Com m ent on your results.

12. (a)State and explain  the M ason’s gain formula. Also, determ ine the gain o f the 
system  described in figure 12.a. using M ason’s gain formula.

f ig u re  12(a) 
(OR)



12 (b) State and Explain the Block diagram  reduction rules. D eterm ine the loop 
transfer function o f the system shown in figure 12(a) using block diagram  
reduction.

13. (a) Consider a system  w hose closed loop transfer function is given, by
25

~  7 dTT • D eterm ine the following (i) Resonant frequency,(5 ^ + 5 5  + 2 5 )
(ii)Resonanl peak, (iii) DC gain, (iv) Bandw idth and (v) peak time and (vi) peak 
overshoot (16)

(O R )

13 ( b ) ) Consider a system  whose closed loop transfer function is ;fiiven by

5 ( ^  +  l ) ( ^  +  1 0 )
D raw  the Root-locus p lot and determ ine the gain K that results in critical dam ping 
under unity negative feedback.

14. (a) Obtain the N yquist’s contour o f the system  whose openloop transfer function is

given by G{s)  ---------------- . Assess the closed loop stability o f  G(s) under unity
s ( s - l ) ( s  + 5)

negative feedback. (16)

(OR)

14. (b) Consider the system  whose open loop transfer function is given by

G(s)  = ---------------- . Assess the stability o f  the closed loop system  under unity
s(s  - 1)(5 + 5)

negative feedback using R outh’s H erw itz Criterion.

15. (a)C onsider a system  with G(,v) = . Obtain three state variable
(s '  + 5 s + l)(.v + 5)

forms o f  the system . S how  that infinite choices are possible for state variable 
representation.

fO R )

" - 1  1 ^ “0^
X = x +

_0  - 3_ _ 1 _

y = 1 0 ]x
15.(.b) Consider a system  w ith

D eterm ine the solution o f  state and output equation for a step input with initial 
state xb=( 1; 1 ]


