
Tutorial Questions 2:  

Signals and System 

1- What is  

a. Laplace transformation 

b. Z transformation 

c. Fourier transformation 

d. Fourier series   
2- Determine the Laplace transform functions for the following time function 

a. 𝑓(𝑡) = 3𝑡 + 5 + sin⁡(𝑡) 
b.  𝑓(𝑡) = 14𝑡3 − 𝑒−𝑡 
c. 𝑓(𝑡) = 3𝑒−6𝑡 ∙ cos(2𝑡) 
d. 𝑓(𝑡) = 5𝑠𝑖𝑛3𝑡 
e. 𝑓(𝑡) = 7𝑒−3𝑡 ∙ sin(3𝑡) 
 

3- Determine the time functions for the given TFs directly from the LT table or using partial fraction. 

a. 𝐹(𝑠) =
6

𝑠
+

4

𝑠2+4
+

8

𝑠+4
 

b. 𝐹(𝑠) =
7

(𝑠+1)(𝑠+3)
 

c. 𝐹(𝑠) =
1

𝑠2+6𝑠+5
 

d. 𝐹(𝑠) =
𝑠+3

𝑠(𝑠+2)(𝑠+4)
 

e. 𝐹(𝑠) =
18

𝑠2+81
 

 

4- Determine the z transform functions for the following time function , consider 𝑻 = 𝟏 

a. 𝑓(𝑡) = 4𝑡 + 7 + sin⁡(𝑡) 

b.  𝑓(𝑡) = 3 𝑐𝑜𝑠(4𝑡) +  2𝑒−3𝑡 

c. 𝑓(𝑡) = 3𝑒−6𝑡 ∙ cos(2𝑡) 

5- Determine the z transform functions for the following Laplace function 

a. 𝐹(𝑠) =
𝑠+1

𝑠(𝑠2+6𝑠+8)
 

b. 𝐹(𝑠) =
2(𝑠+4)

𝑠(𝑠+1)(𝑠+2)
 

6- Determine the Fourier transformation representation for the signal given  

a. 𝑥(𝑡) = 4𝑒6𝑡  𝑢(𝑡) + 2𝑒−5𝑡 cos(6𝑡) 𝑢(𝑡) 

b. 𝑥(𝑡) = 3𝑒−2𝑡 𝑢(𝑡) + 2𝑒−5𝑡 sin(6𝑡) 𝑢(𝑡) 

c. 𝑥(𝑡) = 𝑓(𝑡 − 6) + 𝑓(𝑡 + 9) 

d. 𝑥(𝑡) = 4𝑒4𝑡 − 3𝑡𝑒−5𝑡 𝑢(𝑡) 

7- Determine the Fourier series for the signal given  

a. 𝑥(𝑡) = ∑ 𝑎𝑛
5
0 .  𝑒𝑗𝑛5𝜋𝑡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡𝑤ℎ𝑒𝑛⁡⁡𝑎0 = 1, 𝑎1 = 2, 𝑎2 = 4, 𝑎3 = 8, 𝑎4 = 10⁡𝑎𝑛𝑑⁡𝑎5 = 12 

b. ⁡⁡𝑥(𝑡) = ∑ 𝑎𝑛
4
−4 .  𝑒𝑗𝑛5𝜋𝑡 ⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡𝑤ℎ𝑒𝑛⁡⁡𝑎0 = 1, 𝑎1 = 2, 𝑎2 = 4, 𝑎3 = 8, 𝑎4 = 10⁡ 

c. 𝑥(𝑡) = 𝑎0 + 3∑ 𝑎𝑛
5
−5 .  cos⁡(3𝜋𝑛𝑡) 𝑤ℎ𝑒𝑛⁡𝑎0 = 1, 𝑎1 = 2, 𝑎2 = 4, 𝑎3 = 8, 𝑎4 = 10⁡𝑎𝑛𝑑⁡𝑎5 = 12 

d. 𝑥(𝑡) = 4∑ 𝑏𝑛
4
1 .  sin⁡(4𝜋𝑛𝑡)⁡⁡𝑤ℎ𝑒𝑛⁡⁡𝑏1 = 2, 𝑏2 = 4, 𝑏3 = 8, 𝑏4 = 10⁡ 

8- Determine the Fourier series for the signal given  

 

a. From cos(t) Determine the bn 

b. From sin(t) Determine the a0 and an 

 


