
Series 5 
Exercise 1 
 
Consider: 

𝐹(𝑠) =
10

𝑠 − 3
 

 
Calculate the final value of 𝑓(𝑡), i.e. lim

𝑡→∞
𝑓(𝑡) , and discuss the result obtained. 

 

Exercise 2 
 
Consider a tank for which the cross-sectional area 𝑆 is proportional to the height ℎ: 

𝑆(ℎ) = 𝐴 (1 +
ℎ

ℎ𝑚𝑎𝑥
) 

 

At the stationary state, 𝑞̅1 = 0.5 [𝑚3/𝑚𝑖𝑛] et ℎ̅ = 1𝑚. 
a) Model this dynamic system by indicating the simplifying assumptions. 
b) Calculate the transfer function 𝐻(𝑠)/𝑄1(𝑠) knowing that 𝐴 = 1𝑚 and ℎ𝑚𝑎𝑥 = 2𝑚. 

 

 
 

Exercise 3 
 
Calculate the step response of the following dynamic system: 
 
𝑐̈(𝑡) + 7𝑐̇(𝑡) + 6𝑐(𝑡) = 𝑢(𝑡)   𝑐(0) = 1, 𝑐̇(0) = 2 


