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' e Answer ALL questlons :
I APT A {10 x 2 =20 mamo)-
What is a oonorol systein_? s |
List the b_a_sic elements of th_ahol'ationoi foecllohioél .oyste_lns.
List the staodard test signals used i'n_ tif_ne'dozllain'_airial_ysis.__. .

State the effect of PI compensation in system performance. -

What.is-meant-by-gain-margin?

10.

What is the necessity of compensators?

Find the range of K. for closed loop stable behavior of system with
characteristic equation 2s*+ 12s + 228 + 12s + K usmg Routh Hm witz:
stability criterion.

What is the value of gain K at any given 1')oint on root locus?

What are state variables?

'Draw the Sampler and hold circuits.

;o



. PART .B — (5x13=65 marks) 13. (a) Sketch the Bode plot for the following transfer function and determine
. ~ the system gain K for the gain cross over frequency to be 5 rad/sec.
11.  (a8) Draw the equwalent electrical analogous cncult f01 the mechamcal G(s) = Ks? /[(1 + 0.28)(1 + 0,02)]
system shown below force- voltage analogy - : . :
i L . | Or .
' () () - Write short notes on series compensation. = - @) .
' (ii) Write down the procedure for designing Lead compensatm using
_ - Bode plot. _ (9
------- 14, (a)- (i) State Nyquist stability criterion and explain the..three situations
R while examining the stability of the linear control system. (3)
(@) = Construct R-H criterion and determine the stablhty of a gystem
S repr eeentmg the char acteustlc equation _
. : : o s2+ 5 +2s% + 247 +3s+5 0 Comment on locatlon of the roots of
Y v L __'_'the ehalacteustms equatlon SO e (10)
S Ao e D by 'Wlth neat steps wute down the procedme for construction of 1oot locus.
Flg Q ll(a) . . _Each rule gwe an example : TR
) Slmphfy the followmg dlagram usmg block dlaglam reductmn method L -( ) = (_)ITSI e y _ & WI states pa. g _ mf
~‘Also derive the transfer functlon of the same using signal flow graph. oo To o s 0 L _(_)' U ST
SRR ' x=p 0 0 1 [X+| 5 Ju;y=[10 mxﬂmm
.. et =1 -5 -1j L-24; |
R Y — C verify that.the system is observable and controllable.
@ - G G Vol 6, bepd g . S \ o A
A 3 g _2 » k] L
H‘ Ihiarice (b) Explam the functlonal modules of closed loop sampled data system and
— '_compme its pe1fonnance w1th open loop sampled data system
F1g Q 11(b) _ PART Com (1% 15 = = 156 marks)
12, (a) 7 (i}  Derive’ the t1rne 1esponse ana1y31s of a fnst 01der system for step . 16. (a) Fora S{Bf stem 1161) 1esented by s]tate_lequatlon X(F) ATX(t) The response is
' ¢ input ~(11) ‘ ' 2 1 -
and-ramp e X@:L & ““J when X({J):L J and"'X(t):L . “J Wheir X(0)= { }
(ii} What are the time domain specifications? Deﬁne any two. - @ 2e -2 e -1
Or Detennme the system matrix A and the state transition matrix.
(b) (@)  Determine the type and order of the system with following transfer Or :
functions., : } (b) Draw the root locus dxaglam for a system open loop transfer function and
C 4 : then determine the value of % such that the damping ratio of the
- (D). _s+% . _ - (2) domlnant closed loop poles is 0.4. . :
“(s-2)(s+3) : ’ : ‘
g . , ) . 20
10 , Open-loop transfer function = .
Q) —— _ . L ® S s(s+1)(s+4)+20ks
(st +25+1) .
(i) With a neat diagr am explam the function of PID compensation in
detail. S _ ' 9)
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