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1. Determine the state model of the system governed by the equation:     [15] 
𝑑3

𝑑𝑡 3 𝑦 𝑡 + 3
𝑑2

𝑑𝑡 2 𝑦 𝑡 − 2
𝑑

𝑑𝑡
y(t)+0.5𝑦 𝑡 = 4

𝑑3

𝑑𝑡 3 𝑥 𝑡 + 2.5
𝑑2

𝑑𝑡 2 𝑥 𝑡 + 1.5
𝑑

𝑑𝑡
𝑥 𝑡 + 2𝑥(𝑡) 

 

2.  A system is described by 𝐴 =  
2 0
1 0

 , 𝐵 =  
0
1
 , 𝐶 =  0 1 , 𝐷 = [1] and 𝑥 0 =  

2
1
 ;  

         f(n)=u(n). Find the output using the time domain method.      [15] 

 

3.  The exponential fourier series of a certain periodic function is given as  

𝑓 𝑡 =  2 + 𝑗2 𝑒−𝑗𝜔𝑡 + 𝑗2𝑒−𝑗𝜔𝑡 + 3 − 2𝑒𝑗𝑡 + (2 − 𝑗2)𝑒𝑗3𝑡  
 Sketch the exponential fourier spectra and trigonometric fourier spectra for f(t).   [15] 

    
4.  Obtain the relation between Fourier transform and Laplace transform.    [15] 

 

5. Test for positive real function:        

a) 𝐹 𝑠 =
𝑆(𝑆+3)(𝑆+5)

(𝑆+1)(𝑆+4)
            

b) 𝐹 𝑠 =
𝑠3+6𝑠2+7𝑠+3

𝑠2+2𝑠+1
         [7+8] 

 

6. Test for Hurwitz polynomial using continued fraction expansion method:    [15] 

𝑃 𝑆 = 𝑆4 + 7𝑆3 + 6𝑆2 + 21𝑆 + 8 

 

7.  What is aliasing? Explain its effect on sampling.       [15] 

 

8.  Determine the inverse z-transform of the function, 𝑋 𝑧 =
3+2𝑧−1+𝑧−2

1−3𝑧−1+2𝑧−2 using Power               

 series expansion method and Residue method.        [15] 
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