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1. A system is described by the following transfer function 𝐺(𝑠) =
20(10𝑠+1)

𝑠3+3𝑠2+2𝑠+1
 .Find the state 

and output equation of the system  

  

2. Write the state equation for the circuit shown in figure 1. Take V1 & V2 as two inputs.  

 

 

 

 

 

3. Construct the state model of a system characterized by the differential equation  

𝑑3𝑦

𝑑𝑡3
+ 6

𝑑2𝑦

𝑑𝑡2
+

𝑑𝑦

𝑑𝑡
+ 6𝑦 = 𝑢 

 

4. The system equations are given by  

𝑥 ̇ (𝑡) = [
0 1

−2 −3
] 𝑥(𝑡) + [

0
1
] 𝑢(𝑡) 

𝑦(𝑡) = [1 0]𝑥(𝑡)  

Find the transfer function of the system. 

5. Find out model matrix and diagonal matrix for the systems whose system matrix are given 

below: 

a. 𝐴 = [
0 1 0
3 0 2

−12 −7 −6
]  b. 𝐴 = [

4 1 −2
1 0 2
1 −1 3

]   

 

6. Compute STM for 𝐴 = [
−1 1
0 2

] by series summation method as well as by Laplace 

transformation method.  

 

7. Find the time response of the system described by the equation 

𝑥 ̇ (𝑡) = [
−1 1
0 −2

] 𝑥(𝑡) + [
0
1
] 𝑢(𝑡) 

𝑥(0) = [
−1
0

], 𝑢(𝑡) = 1, 𝑡 > 0  

8. Test for controllability and observability for the following systems 

a. 𝑥 ̇ (𝑡) = [
−0.5 0

0 −2
] 𝑥(𝑡) + [

0
1
] 𝑢(𝑡)  𝑎𝑛𝑑    𝑦(𝑡) = [0 1]𝑥(𝑡) 

b. 𝑥 ̇ (𝑡) = [
−1 0 0
0 −2 0
0 0 −3

] 𝑥(𝑡) + [
1
1
0
] 𝑢(𝑡)  𝑎𝑛𝑑    𝑦(𝑡) = [1 0 2]𝑥(𝑡) 
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Figure 1 
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Answers  

1.  𝑥 ̇ (𝑡) = [
0 1 0
0 0 1

−1 −2 −3
] 𝑥(𝑡) + [

0
0
20

] 𝑢(𝑡)             𝑦(𝑡) = [1 10 0]𝑥(𝑡) 

 

2. [

𝑖𝐿1 ̇ (𝑡)

𝑖𝐿2 ̇ (𝑡)

𝑉𝐶  ̇ (𝑡)

] = [
−1/2 0 1/2

0 −2 1
−1/2 −1/2 0

] [

𝑖𝐿1(𝑡)

𝑖𝐿2(𝑡)

𝑉𝐶(𝑡)
] + [

−/12 0
0 −1
0 0

] [
𝑉1

𝑉2
] 

3. 𝑥 ̇ (𝑡) = [
0 1 0
0 0 1

−6 −11 −6
] 𝑥(𝑡) + [

0
0
1
] 𝑢(𝑡)      𝑦(𝑡) = [1 0 0]𝑥(𝑡) 

4. 𝐺(𝑠) =
1

𝑠2+3𝑠+2
 

5. 𝑎.    𝑀 = [
1 2 1

−1 −4 −3
−1 1 3

] & ∧= [
−1 0 0
0 −2 0
0 0 −3

]      

 𝑏.    𝑀 = [
0 2 3
8 2 1
4 2 1

] & ∧= [
1 0 0
0 3 1
0 0 3

] 

6. [𝑒
−𝑡 𝑒−𝑡 − 𝑒−2𝑡

0 𝑒−2𝑡 ] 

7. 
1

2
− 2𝑒−𝑡 +

1

2
2−2𝑡 

8. a.  Uncontrollable & Unobservable  b.  Uncontrollable & Unobservable  
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