
ME 1020 Engineering Programming with MATLAB  

Chapter 10 Homework Solutions: 10.5, 10.8, 10.10, 10.12, 10.16, 10.19, 10.23, 10.30 

Topics Covered: 
 

• Simulation Diagrams 
• Simulink Models 
• Library Browser  
• Commonly-Used Blocks 
• Transfer-Function Models 
• Linear State-Variable Models 
• Piecewise-Linear Models 
• Subsystems 

  



Problem 10.5:   

 

 

Simulation Diagram:  
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Simulink Model:  

 

 

Note 1: Set the Initial Condition of the first 𝑥 Integrator to 100 cos (30*pi/180): 

[𝑥 (0) = 100 cos(30°)] by double-clicking on the Integrator block. Set the Initial 

Condition of the first 𝑦 Integrator to 100 sin (30*pi/180):  [𝑦 (0) = 100 sin(30°)]. 

Note 2: Double-click on the To Workspace block. Set the Save format to Array.  

Note 3: The Scope plot shows 𝑥 and 𝑦 versus 𝑡. Plot 𝑦 versus 𝑥 in the Command 

Window by typing: 

>> plot(y(:,1),y(:,2)) 

 



 



 

 

  



Check results using ode45: 

 

 

Problem 10.5: Scott Thomas 



 

  



Problem 10.8:   

 

 

Volume as a function of tank height: 

𝑉 = ℎ𝐴 

Take the derivative of both sides (𝐴 = constant): 

𝑑𝑉

𝑑𝑡
=
𝑑ℎ

𝑑𝑡
𝐴 

Solve for the rate of change of the height of liquid in the tank: 

𝑑ℎ
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𝐴
)
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ℎ = (
1

𝐴
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where 𝑉  is the volumetric flow rate of liquid into the tank.  

 

  



Simulink Model:  

 

1-D Lookup Table: Linear Interpolation between data points. 

 

 

 



 

 



 

 

 



 

 

 

  



 

 

 



 

Problem 10.8: Scott Thomas 

 

  



Problem 10.10:  

 

 

[
𝑥 1
𝑥 2
] = [
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] [
𝑓1(𝑡)
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] 

𝐱 = 𝐀𝐱 + 𝐁𝑢 

[
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] 

𝐲 = 𝐂𝐱 + 𝐃𝐮 

 

 



 

 

 

 



 

 



 

 



 

 

  



Problem 10.10: Scott Thomas 

 

 

  



Problem 10.12:   

 

𝑥 =
1

5
[𝑓(𝑡) − sin 𝑥] 

𝑥 = ∫ {
1

5
[𝑓(𝑡) − sin 𝑥]} 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

  



Problem 10.16:   

 

 

 

 

  



Temperature versus time for 2 hours: This shows the two deadband ranges.  

 

 

  



Heat Input over 24 hours: The two traces are nearly identical 

 

 

  



Problem 10.19:   

 

 

 

 



Problem 10.23:   

 

 

 



 

  



Problem 10.30:  

 

 

 

 



 

 

 

 



 

 

Problem 10.30: Scott Thomas 

 



 

 

 


