
ME 1020 Engineering Programming with MATLAB 

Chapter 3 In-Class Assignment: 3.1, 3.3, 3.9, 3.11, 3.19, 3.23 

Topic Covered: 

 Addition, multiplication and division of complex numbers 

 Creation of user-defined functions 

 Importing data into MATLAB from text files  

Open a new Script File for Problem 3.1: 

 

Complex number computations: 

 

Absolute value: 

abs(−3 + 𝑖) = √32 + 12  = √10 = 3.162 

Addition:  

(−3 + 𝑖) + (−3 + 𝑖) = [(−3) + (−3)] + [(1) + (1)]𝑖 =  −6 + 2𝑖  

Multiplication:  

(−5 − 7𝑖)(−3 + 𝑖) = (−5)(−3) + (−5)(𝑖) + (−7𝑖)(−3) + (−7𝑖)(𝑖) = 15 − 5𝑖 + 21𝑖 − 7(𝑖)(𝑖) 

(𝑖)(𝑖) = √−1 × √−1 = −1  

(−5 − 7𝑖)(−3 + 𝑖) = 22 + 16𝑖 
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Division:  

Multiply the top and the bottom by the complex conjugate of the denominator. 

(−3 + 𝑖)

(6 − 3𝑖)
∙

(6 + 3𝑖)

(6 + 3𝑖)
=

−18 − 9𝑖 + 6𝑖 + 3𝑖2

36 − 9𝑖2
=

−21 − 3𝑖

36 + 9
= −0.4667 − 0.0667𝑖 

% Problem 3.1 

clear 

clc 

disp('Problem 3.1: Scott Thomas') 

 

x=0:2 

y = -3 +i*x 

 

disp('Part (a)') 

abs(y) 

 

disp('Part (b)') 

y + y 

 

disp('Part (c)') 

(-5 - 7i)*y 

 

disp('Part (d)') 

y/(6 - 3i) 

Problem 3.1: Scott Thomas 

x = 

 

     0     1     2 

 

y = 

 

  -3.0000            -3.0000 + 1.0000i  -3.0000 + 2.0000i 

 

Part (a) 

ans = 

 

    3.0000    3.1623    3.6056 

 

Part (b) 

ans = 

 

  -6.0000            -6.0000 + 2.0000i  -6.0000 + 4.0000i 

 

Part (c) 

ans = 

 

  15.0000 +21.0000i  22.0000 +16.0000i  29.0000 +11.0000i 

 

Part (d) 

ans = 

 

  -0.4000 - 0.2000i  -0.4667 - 0.0667i  -0.5333 + 0.0667i 

 



Open a new Script File for Problem 3.3: 

 

 

Complex number computations, continued: 
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% Problem 3.3 

clear 

clc 

disp('Problem 3.3: Scott Thomas') 

 

disp('Part (a)') 

xa = 5 + 8i 

theta_a_radians = angle(xa) 

theta_a_degrees = theta_a_radians*180/pi 

 

disp('Part (b)') 

xb = -5 + 8i 

theta_b_radians = angle(xb) 

theta_b_degrees = theta_b_radians*180/pi 

 

disp('Part (c)') 

xc = 5 - 8i 

theta_c_radians = angle(xc) 

theta_c_degrees = theta_c_radians*180/pi 

 

disp('Part (d)') 

xd = -5 - 8i 

theta_d_radians = angle(xd) 

theta_d_degrees = theta_d_radians*180/pi 

Problem 3.3: Scott Thomas 

Part (a) 

 

xa = 

 

   5.0000 + 8.0000i 

 

 

theta_a_radians = 

 

    1.0122 

 

 

theta_a_degrees = 

 

   57.9946 

 

Part (b) 

 

xb = 

 

  -5.0000 + 8.0000i 

 

 

theta_b_radians = 

 

    2.1294 

 

 

theta_b_degrees = 

 

  122.0054 

 



Part (c) 

 

xc = 

 

   5.0000 - 8.0000i 

 

 

theta_c_radians = 

 

   -1.0122 

 

 

theta_c_degrees = 

 

  -57.9946 

 

Part (d) 

 

xd = 

 

  -5.0000 - 8.0000i 

 

 

theta_d_radians = 

 

   -2.1294 

 

 

theta_d_degrees = 

 

 -122.0054 

 

 

  



Open a new Function File for Problem 3.9: 

 

 



 

% Problem 3.9 

function [Temperature_degrees_C] = temp_converter(Temperature_degrees_F) 

Temperature_degrees_C = 5/9*(Temperature_degrees_F - 32); 

 

% Problem 3.9 

clear 

clc 

disp('Problem 3.9: Scott Thomas') 

 

Temperature_degrees_F = 212 

 

T_degrees_Celsius = temp_converter(Temperature_degrees_F) 

Problem 3.9: Scott Thomas 

 

Temperature_degrees_F = 

 

   212 

 

 

T_degrees_Celsius = 

 

   100 

 

  



Open a new Function File for Problem 3.11: 

 

Problem setup: 

𝐴cyl = 2𝜋𝑟ℎ; 𝐴hemi = 2𝜋𝑟2;  𝑉cyl = 𝜋𝑟2ℎ; 𝑉hemi =
2𝜋

3
𝑟3 

𝑉 = 𝑉cyl +  𝑉hemi = 𝜋𝑟2ℎ +
2𝜋

3
𝑟3 = 600 m3 

ℎ =
1

𝜋𝑟2
(600 −

2𝜋

3
𝑟3) 

Cost = (400 
$

m2
) 𝐴cyl  +  (600 

$

m2
) 𝐴hemi = [400(2𝜋𝑟ℎ) + 600(2𝜋𝑟2)] $ 

 

 

 

  



Create the following Function file:  

% Problem 3.11 

function [wh_cost] = wh_cost(wh_radius) 

 

wh_volume = 600; %m^3 

cost_area_cyl = 400; %$/m^2 

cost_area_hemi = 600; %$/m^2 

 

%Water Heater Height (m) 

wh_height = (wh_volume-2*pi/3*wh_radius^3)/pi/wh_radius^2; 

 

%Cylinder Area (m^2) 

area_cyl = 2*pi*wh_radius*wh_height; 

 

%Hemisphere Area (m^2) 

area_hemi = 2*pi*wh_radius^2; 

 

%Water Heater Cost ($) 

wh_cost = cost_area_cyl*area_cyl + cost_area_hemi*area_hemi; 

Check the function using a calculator by setting the water heater radius to 1 m: 

 



 

 

Now create the following Script File to use the fminbnd function to find the radius that minimizes the cost. 

Make sure that the Script File and the Function File are in the same computer folder. 

% Problem 3.11 

clear 

clc 

disp('Problem 3.11: Scott Thomas') 

 

wh_radius = fminbnd('wh_cost',1,10) 

 

wh_volume = 600; %m^3 



cost_area_cyl = 400; %$/m^2 

cost_area_hemi = 600; %$/m^2 

 

%Water Heater Height (m) 

wh_height = (wh_volume-2*pi/3*wh_radius^3)/pi/wh_radius^2 

 

%Cylinder Area (m^2) 

area_cyl = 2*pi*wh_radius*wh_height; 

 

%Hemisphere Area (m^2) 

area_hemi = 2*pi*wh_radius^2; 

 

%Water Heater Cost ($) 

wh_cost = cost_area_cyl*area_cyl + cost_area_hemi*area_hemi 

 

r_plot = 4:0.1:6; 

h_plot = (600-2*pi/3*r_plot.^3)./(pi*r_plot.^2); 

cost_plot = 800*pi.*r_plot.*h_plot + 1200*pi*r_plot.^2; 

 

subplot(2,1,1) 

plot(r_plot,cost_plot),xlabel('Radius (m)'),ylabel('Cost ($)'), grid on 

subplot(2,1,2) 

plot(r_plot,h_plot),ylabel('Height (m)'),xlabel('Radius (m)'),grid on 

Problem 3.11: Scott Thomas 

 

wh_radius = 

 

    4.8572 

 

 

wh_height = 

 

    4.8572 

 

 

wh_cost = 

 

   1.4823e+05 

 



 

  



Open a new Script File for Problem 3.19: 

 

% Problem 3.19 

clear 

clc 

disp('Problem 3.19: Scott Thomas') 

 

anonfun = @(x) 20*x.^2 - 200*x + 3; 

 

a = -10:0.1:10; 

 

y1 = anonfun(a); 

 

plot(a,y1), xlabel('x'), ylabel('y') 

 

y = fminbnd(anonfun,-10,10) 

Problem 3.19: Scott Thomas 

 

y = 

 

    5.0000 

 

 



Problem 3.23: 

 

% Problem 3.23 

clear 

clc 

disp('Problem 3.23: Scott Thomas') 

 

%load problem3_23.txt 

 

S = load('problem3_23.txt', '-ascii') 

 

col_mean_1 = mean(S(:,1)) 

col_mean_2 = mean(S(:,2)) 

col_mean_3 = mean(S(:,3)) 

Problem 3.23: Scott Thomas 

 

S = 

 

    55    42    98 

    49    39    95 

    63    51    92 

    58    45    90 

 

 

col_mean_1 = 

 

   56.2500 

 

 

col_mean_2 = 

 

   44.2500 

 

 

col_mean_3 = 

 

   93.7500 

 



 

 


