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First Semester M. E. (Electricat and Electronics Engg_) Examination

ADY. CONTROL SYSTEM

Paper I EEE ME I
P Pages : 6

Time : 'IhrEe Hou.s I t Max. Marks : 80

Note : (l) Due credit will bc Biven to neatress and adequate dimensions
(2) Assume suitable data wherevcr necessary.
(3) Illustlate your answer wherever necessary with tbc help of neat sketches

l. (a) A discrete time system is described by T.F.

Gtz) = -I9)R(Z) *+ap+a2

-r
4

,a2=ll8

Find the response y(k) ro rhe input :

(i) G(k) = 6(k)

(ii) G(k) = u(k).

(b) Coruider a discrere time system described by diff eq.
ll

y(k+2)+ - y(k+l) - - y(k) = 3c(k+l) - c(k)4 ' 8 ''
The system is relaxed y(k) = 0, for k < 0 and is excited by the i/p
G(k) = (-l)1,, u(k) obtained T.F. model of discrete time system and
therefore. Find orlp y(k) ; k > 0. 't

OR

6

2 (a) Consider the discrete time system :

lr
y(k+2) + - y(k+l) - :- y(k) = 3611*,, G(kr with i/p48
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61P;=(l)tu(k).
and initial condition

y(-r) = s. Y(-2) = 4
Find the o/p y(k) i k > 0.

(b) Find y(k) for the given eqn :

. y(k) = c(k) - G(k-l ) - y(k-t)

where

k>0

c(k) = I

0

y(-l)=G(-l)=0

k even

k odd

't

3 (A) Find 
y(') 

for the sample data close loop system
R(z)

q(t)

(B) Find y(z) for the sample data closed loop system shown in fig.

dt) +

6

7

6

Cra€)

G\dsl Gr-E)

It(ul
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OR

4 (A) Consider the sample data system shown in lrg. Fi.,a.Y(')
R(z)

when r, = 9.4 ssc

s.t)
To lrcg

Forward parh gain,

(B) A unity feedback system has the open loop transfer function :

a/(
v

6

SG(s) =
S(S+lXS+2)

Using Routh stability criteria show that the closed loop system is stable.

7

5

design for :

(i) Kv > 2.5

(ii) q = s.5

(iir) ts QVo tolerance band < 2 sec)

3

l3

khJs)

GI.(E, c" 6l

AQ - 2868 P.T.O.

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


6

OR

Refer hgure of 0.5,
k

G(s) = 

-

s(s+2)

Dcsign for :

(a) kv=6
(b) Mp to stcp input s 15%

(c) 15 (zEo tolerance band) < 5 sec

7. In following, Ceneralised dree different forms

S+3
G(s) =

y(s)

S3+9S2+24S+20 U(S)

l3

13

13

8 (i) Determine confollability and observability for

o=[-' 'j , o=['], . = r, ,rI r -z) toi

OR

; [0, 1](ii) A=
l0
0-2

112
5

; b=
2

5

r-l
(iii) A= I o

Io
0

0

3

0

-2
0 ?l'=[j

4AQ - ?J6r

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


9. Give the different canonical stare variable modol corrcsponding to T.F

423-lzz2+l3z-'l
G(z) =

(z-l)2 (z-2)

(l) l't canonical form.

(2) 2d canonical form.

(3) Jordon canonical variable form

10. x(k+l) = Fx(k)+9(k)
y(k) = cx(k)

OR

0t
c

0

1

t4

l4

F= ; c =7-t2 1-y8 3t4

(a) Find eigen values of matrix f.

(b) Find trarsfer r*"tio, c@) = #a
(c) Comment controllabiliry and observability propefti€s

11. A regular system has the plant :

x=
0r0
001

-6 14
x+

0

0

I

u

y=[l 0 0]x.

Design state feedback contoller which will place the closed loop poles
at (1 ! j3.4&) and -5. Give a block diagram.of contol cor igurarion.

t4

5AQ - 2868 BT,O.

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


OR

12. A=

0-{
0 -11

l-6 ],I c = [0 0 1]

0

I

0

1

0

0

l,r=-2+j3.464
lv=-2-t3.464
xr=-5
with help of characteristics eq' of fatl ordcr obsewer' Find out value of

mr, m2, and m3. 14
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