6. a)
b)
7. a)
b)
8. a)
b)

[4]

Statc Nyquist stability criterion and describe procedure
of asscssment of relative stability using Nyquist plot.

e T (R & e o Ukl &1 avi w5

Discuss types of compensation techniques and design of
phase - lag and phase lead compensators.

THTAT TPl & THR 3R Iw0-3iawed v =wor ofts
afir s & feongs w Taf a¥) :

Compare proportional, derivative, integral and composite
controllers,

ITaTfcRn, oo, = ik Gyga Frisesi & gern s
Describe general state space representation and write state
model for n'P order differential equation.

T R S ot s ava st ek nd s &6
Iia= witeor & forw e Aisa )

Convert the following transfer function into state - space
form:

Fr=faiad wHaRY 99RIE ®f - w9 ¥ uRafda
G4 I .

Y(s)  sP+2s+4

R(s) s +3s*+65+10

Write short note on following

i) Controllability and observability

ii) Transfer function decomposition

iti) Solution of state equation
iv) All-pass and minimum - phase systems.

Pr=fafes o= wfing feogeft ferlRag)
i) v 3k sEdE
(i) TRATERYT THRIE vged

iii) ¥oc wHERo @l JATHR

iv) affer-gqr aiik A -d Riwen

afe 20 ok ol o
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i} Attempt any five questions.

=i gTa 9ot ot gar

11} All questions carry equal marks.
Yt weAl & HAA 3l £

iii} In case of any doubt or dispute the English version
question should be treated as final.

farett ft werR & Teg I faae & Ry o e T
& W9 ol i g sEm

What are effects of feedback? Classify different types of
control systems with examples.

ufaferar & vuE @@ § 7 Rt ver H P gofst o
IS Wigd arfigra S

Write mathematical model of mechanical system shown
in figure (i) and write analogous electrical equations.

e (i) & gaiiv Mo Wi & @ aftifa oise Ray aen
R dega e g '

Figure (i) / &7 (i)
_ PTO



2. a)

b)

b)

12}

Compare open loop and closed loop systems and find

transfer function of block diagram shown in figure (ii) by
reduction rules

N I IR Feiivs o9 Rive B gorT = ik Reaas
B TR A (i) A Reame 1 i s w1 g e
9T S|

(X)

p—t

Figure (ii) / i (ii)
Determinc transfer function of signal flow graph as shown
in figure (iii) by using Mason's gain formula.
A/ & T T T ST b T (iii) F R 1 R
Tl AT & gIEER Seer @ Prufor e

_H'I _Hl _Hl

Figure (iii) / = (iii)

Describe standard test signals, steady state errors and
error constants in detail.

AT ateror widdT, R Feufir 3t aik 3 fRiw! =
R & avl T
Discuss effects of additions of poles and zeros to open

loop and closed loop system. -
FuA o 3R TS o fed d diew ok SR &

¥F wamal w ==t ai
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a)

b)

b)

(31

Apply Routh Hurwitz stability cnitena to determine the
stability and find the number of roots lying in the right
half of the s-plane if characteristic equation of the two
systems are given as follows:

fRran Frifta a7 & fog Iey gfifem RumaT Tgs
T AR TH-F & g amd R o ot st Y i ar
U1 SR, IfE 2 wonfera’ & frdraa wefiemor P Ry
™ &l '

i) s*+2152+21s2+365+20=0

i) S+654+3s83+22+5+1=0

What is root locus? Describe steps involved in sketching
root locus.

He AFE T 27 e AGT B Ty o o o ==l
&l Ui TN

Establish correlation between time response and
frequency response parameters.

ag wieferar iR amafy witfsr s & e g wnflg
Ead| '

Define gain margin, phase margin and draw bode plot for
the system having open loop transfer function.

I T[T AR A a9l R & g 3 aiftf, &
qﬁwaﬁ?ﬁaﬂﬁﬁaﬁl
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G(s)H(s) =m

EC-404 (GS) PTO



