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Answer any FIVE Questions

All Questions carry equal marks
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1. (a) A state feed back control system has following system equations

X(k+1) = GX(k) + HU(k)

Y (k) = CX(k)

U(k) = -KX(k)

Where K is state feed back gain matrix.

Draw the necessary block diagram for the contro tem erive the ob-
server error equation.

(b) Briefly explain the design of digital control hat must follow changing
reference inputs, applying observed-st edfback method. Draw necessary
[8+8]

block diagram.
2. Obtain the closed loop puls ns unction of the systems shown in Figure 1
and Figure 1. % [16]

Figure 1:

Figure 2:
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3. Develop a mathematical model of sample and hold circuit. Show that an ideal
sampler is an impulse modulator. [16]

4. Determine the stability of the following characteristic equations by using suitable

tests.
(a) 2°4+2°432+02=0
(b) 2% - 1.22340.222240.0668z -0.008 = 0. [8+8]

5. (a) Explain the mapping between S-plane, Z-plane and w-plane with suitable dia-
grams.

(b) Explain the design procedure of digital controller in w -plane
response method.

6. Obtain the Z - transform of the following: @
(a) G* where G is an n x n matrix.
(b) k2.

(c) ka*~! by two methods.

7. The block diagram of a sampled d&i
discrete time state model forglie sy

8. Convert the following state model into Jordan canonical form and there from com-
ment on controllability and observability.

[16]

is shown in below figure 3; obtain a
[16]

Figure 3:

0 1 0 1 0
Xk+)=|0 0 1 |x®)+| 0 1|U®
-2 —4 -3 -1 1 [16]
01 -1
vw=|7 3 xw
* Kk Kk Kk Xk
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1. The block diagram of a sampled data system is shown in below figure 1; obtain a

discrete time state model for the system. @ [16]

2. Obtain the closed loop g&fer E?nction of the systems shown in Figure 2

and Figure 3. [16]

o

Figure 2:

Figure 3:
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3.

6.

8.

Convert the following state model into Jordan canonical form and there from com-

ment on controllability and observability.
0O 1 0 1 0
Xk+1)=]1 0 0 1 |XKk+| 0 1 |UKk)
-2 —4 -3 -1 1 [16]

Y (k) = H . ] X (k)

Develop a mathematical model of sample and hold circuit. Show that an ideal
sampler is an impulse modulator.

Determine the stability of the following characteristic equations by suitable
tests.
(a) 2342243z + 0.2 =10
(b) 2% - 1.22340.222240.0668z -0.008 = 0. [8+8]
(a) A state feed back control system has follo equations
X(k+1) = GX(k) + HU(k)
Y (k) = CX(k)
U(k) = -KX(k)
Where K is state feed bagk ga .
Draw the necessary bldck ‘diagram for the control system and derive the ob-
server error equati
(b) Briefly exp of digital control systems that must follow changing
referen ing observed-state feed back method. Draw necessary
blogdiagra [8+8]
Obtain Z - transform of the following:

(a) Gk where G is an n x n matrix.

(b) &

(c) k;ak ! by two methods. [16]
(a) Explain the mapping between S-plane, Z-plane and w-plane with suitable dia-

grams.

(b) Explain the design procedure of digital controller in w -plane using frequency
response method. [8+8]

* Kk ok ok ok
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1. The block diagram of a sampled data system is shown in below figure 1; obtain a
discrete time state model for the system. [16]

Figure 1:

2. Determine the stability of'the following characteristic equations by using suitable
tests.

(a) 2°+2°4324+ 0.2=10

(b) 2% «1.22340.222%+0.0668z -0.008 = 0. [8+8]
3. Obtain the closed loop pulse transfer function of the systems shown in Figure 2
and Figure'3. [16]
Figure 2:

4. Develop a mathematical model of sample and hold circuit. Show that an ideal
sampler is an impulse modulator. [16]

5. (a) A state feed back control system has following system equations
X(k+1) = GX(k) + HU(k)
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6.

7.

8.

Figure 3:

Y (k) = CX(k)

U(k) = -KX(k)

Where K is state feed back gain matrix.

Draw the necessary block diagram for the control system and derive the ob-
server error equation.

(b) Briefly explain the design of digital controlsystems that must follow changing
reference inputs, applying observed-state feed baek'method. Draw necessary
block diagram. [8+8]

(a) Explain the mapping between S-plane, Z-plane and w-plane with suitable dia-
grams.
(b) Explain the designprocedure of digital controller in w -plane using frequency

response method. [8+8]

Convert the followingsstate model into Jordan canonical form and there from com-
ment onseontrollability and observability.

0O 1 O 1 0
Xk+=|0 0 1 |xX®)+| 0 1|U®
-2 —4 -3 -1 1 [16]
01 -1
vm=|\ 3w
Obtain the Z - transform of the following:
(a) G* where G is an n x n matrix.
(b) k2.
(c) ka*~! by two methods. 16]
* % Kk x
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1. Convert the following state model into Jordan canonical form and there from com-

ment on controllability and observability.
0 1 0

1 0 < }
X(k+1)= 0 0 1 [Xk+| 0 1|UKk
-2 -4 -3 -1 1 [16]
01 -1

3«@:[1 , 1}Xw)

2. Determine the stability of the following Cthlc uations by using suitable
tests.

: a 848
3. Obtain the Z - tr e following:

(a Gk Wh X 1 matrix.

(b

)
) k
) k by two methods. [16]
)

() 2422432+ 0.2 =0
24 - 1.22340.22224

C

(
4. (

a) A state feed ba,ck control system has following system equations

X(k+1) k) + HU(K)
Y&):CX&)
U(k) = -KX(k)

Where K is state feed back gain matrix.
Draw the necessary block diagram for the control system and derive the ob-
server error equation.

(b) Briefly explain the design of digital control systems that must follow changing
reference inputs, applying observed-state feed back method. Draw necessary
block diagram. [8+8]

5. The block diagram of a sampled data system is shown in below figure 1; obtain a
discrete time state model for the system. [16]

6. Obtain the closed loop pulse transfer function of the systems shown in Figure 2
and Figure 3. [16]
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7. (a) Explain the mapping between S-plane, Z-plane and w-plane with suitable dia-

grams.

(b) Explain the design procedure of digital controller in w -plane using frequency

response method.

[8+8]

8. Develop a mathematical model of sample and hold circuit. Show that an ideal
sampler is an impulse modulator.

* Kk Kk ok k
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