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1. Asystem is described by the following transfer function G(s) = T

.Find the state
and output equation of the system

2. Write the state equation for the circuit shown in figure 1. Take Vi & V; as two inputs.
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3. Construct the state model of a system characterized by the differential equation
d®y d*y dy
—+6—S+—+6y=
dt3 dt?  dt y=u

4. The system equations are given by
. 0 1 0
x0 =2, SPo+]uo

y@©=1[1 0]x®)
Find the transfer function of the system.
5. Find out model matrix and diagonal matrix for the systems whose system matrix are given

below:
0 1 0 4 1 =2
a. A=| 3 0 2 ] b. A=11 0 2 ]
-12 -7 -6 1 -1 3

6. Compute STM for 4 = [_1 1] by series summation method as well as by Laplace

0 2
transformation method.

7. Find the time response of the system described by the equation
, -1 1 0
x(t) = [ 0 _2] x(t) + [1] u(t)
_[-1 _
x(0) = [ 5 ] u®) =1,t >0

8. Test for controllability and observability for the following systems

a. ()= 8-5 _Oz]x(t)+[(1)]u(t) and y(t)=[0 1]x(t)
1 0 0 1

b. x(t) = [ 0 -2 0 ]x(t)+ 1{u(t) and y(@)=[1 0 2]x(t)
0 0 -3 0
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Answers
0 1 0 [0
1. x(t) = [ 0 0 1 ]x(t) +]0 ]u(t) y@®) =[1 10 0]x(t)
-1 -2 -3 120
g (6) -1/2 0 1/21[i(®) -/12 01y,
2. [uz@® :[ 0 -2 1 |lip®]+] o -1 Vl]
Ve (t) =1/2 =1/2 0 1| V.(¢t) 0 0l"2
0 1 0] 0
3. x(t) = [ 0 0 1 [x(t) + [0]u(t) y@® =[1 0 0]x()
—€1> —-11 -6l 1
4. G(S) =52+3s+2
1 2 1] -1 0
5. a. M= [—1 —4 -3|l&A=|0 =2 ]
-1 1 3. 0 0 -3
0 2 3 1 0 O
b. M= [8 2 1|& A=[0 3 1]
4 2 1 0 0 3

-t -t -2t
e et—e

6. 0 e~?t ]
1 5ty 152t

7. > 2e +22

8. a.

Uncontrollable & Unobservable
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b.

Uncontrollable & Unobservable
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