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Problem #1 (6 points) 

 

Match each MATLAB variable named (on the left) to one description (on the right)  

 

A. pi 

B. initial_height_1 

C. my  data 

a. Not recognized by MATLAB 

b. Poor programming technique 

c. Acceptable. 

Solution: 

A. b 

B. c 

C. a 

 

Problem #2 (8 points) 

 

Consider the three user-defined functions, my_f1, my_f2, and my_f3, as shown below. 

 
function my_f1 
%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Help description 
%%%%%%%%%%%%%%%%%%%%%%%%%%% 

  
x = 1;      
y = 2;       

  
[x,y] = my_f2(x,y);     

  
fprintf('x=%i,y=%i \n',x,y) 

  
y = my_f3(x,y);     

  
fprintf('x=%i,y=%i \n',x,y) 

 

 function [out1,out2] = my_f2(in1,in2) 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Help description 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

  
out1 = in1*in2; 
out2 = in1^2; 

  
fprintf('in2=%i,out2=%i \n',in2,out2) 

 
 

   

function out3 = my_f3(in3, in4) 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 
% Help description 
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 

  
out3 = in3 + in4; 

  
fprintf('out3=%i \n', out3) 
 

  

  

What will appear in the MATLAB Command Window when the my_f1 function is executed at 

the MATLAB prompt as shown below? 
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>> my_f1 

 

Solution: 

in2=2,out2=1  

x=2,y=1  

out3=3  

x=2,y=3 

 

Problem #3 (30 points) 

 

As shown in the figure below, a metallic column is subjected to a downward force P, in kN, 

acting through the center of the top cross section labeled B. 

 

 
 

The change in length of the column, in meters (m), δ, can be computed by using the equation 

 

𝛿 =  
4𝑃𝐿

𝜋𝐸𝑑𝐴𝑑𝐵
 , 

 

where L is the column length, in meters (m), E is Young’s modulus, in GPa, and dA and dB are 

diameters of the column at the bottom and at the top, in meters (m). 

 

Young’s modulus (E) is a measure of the stiffness of a metal, and it can be thought as how much 

a metal can resist deformation. You are now given two metallic columns: aluminum  

(EAL = 69 GPa) and titanium (ETi = 110 GPa).  The two columns have the same geometry and 

are placed under the same downward force. For example, consider this test case: 

  

L = 10 m 

dA = 3 m 

P = 30 kN 
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A. Write a MATLAB user-defined function called col_deform.m on the answer sheet provided. 

This user-defined function must: 

 

a) Accept as input arguments L, dA, and P. 

 

b) Meet all coding standards for a user-defined function  

 You do NOT need to include the entire function header used in this course. Use the 

comment “% HELP DESCRIPTION GOES HERE” to indicate where the help lines 

must appear; do NOT write the complete help lines. 

 All other coding standards apply. 

 

c) Calculate the change in length of the column (δ) for a series of top diameters (dB) from  

1 m to 3 m in steps of 0.5 m for both aluminum and titanium columns.  

 

d) Output one graph of the calculated changes in length of the column (δ) for the series of 

top diameters (dB) for the two columns (aluminum and titanium).  Use a red dotted line to 

plot the aluminum results and a black solid line to plot the titanium results.  Ensure that 

the plot is suitable for technical presentation.  The graph is the only output from this 

function. 

 

B. Write the MATLAB code, on the answer sheet provided, that must be typed at the MATLAB 

prompt to run the test case. The constants have been set in the MATLAB Command window 

as follows: 
 

>> length = 10; 

>> diameter_a = 3; 

>> force = 30; 

 
>> ________________________________________________________ 

 

Solution: 

A: 

function col_deform(L, dA, P)    
% HELP DESCRIPTION GOES HERE   

  
% INPUTS 
E_Al=69; % modulus of elasticity for Al, in GPa   
E_Ti=110; % modulus of elasticity for Ti, in GPa   
dB = [1:0.5:3]; % Diameters of the top (m)   

  
% CALCULATIONS 
% Calculate deformations 
delta_Al=4*P*L./(pi*E_Al*dA*dB); % Al (10^(-6) m)    
delta_Ti=4*P*L./(pi*E_Ti*dA*dB); % Ti (10^(-6) m)  

  
% OUTPUTS 
% Create a graph of deformation vs diameter of the top for technical  
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% presentation 
plot(dB,delta_Al,'r:')    

hold on    
plot(dB,delta_Ti,'k-')  

  
% dB =independent variable,  
% delta_Al & delta_Ti =dependent variables 

  
xlabel('Diameter at the top (m)')  
ylabel('Deformation (10^(-6) m)')   
title('Deformation of Aluminum and Titanium columns over various top 

diameters')   
legend('Al','Ti')  

 

B:  
>> col_deform(length, diameter_a, force) 

. 
 

Problem #4 (6 points) 

   

When the following lines of MATLAB code are executed at the command line, what will be 

displayed in the Command Window? 

 
>> a = [10 -2 30; 2 2 6; 3 6 -3; 4 7 6; 5 8 3]; 

>> b = [1 2 3 1; 5 -5 6 1; 3 4 7 24]; 

>> c = a(1,:) 

>> d = b(2,2:3) 

>> e = b(12) 

>> f = [c; d e] 

 

Solution: 

 

c =     10    -2    30     

d =    -5     6             

e =     24                 

f =                        

    10    -2    30 

    -5     6    24 
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Problem #5 (5 points) 
 

The matrix shown below has been entered into the MATLAB command window: 
 

M = [ 

1 2
3 4

3 3
5 6

7 6
3 4

5 9
3 2

 ] 

 

Write the line of MATLAB code needed to change the circled value of matrix M from 4 to 7 

using matrix indexing. 

 

Solution: 

M(8) = 7 or M(4,2) = 7 
 

Problem #6 (4 points) 
 

When the following lines of MATLAB code are executed at the command line, what will be 

displayed in the Command Window? 
 

>> mass = [1:1:6]; 

>> acceleration = [0:2:10]; 

>> mass.*acceleration = force 

 

Circle one of the following 

a. force =  

0 2 60 

b. force =  
0 4 12 24 40 60 

c. ans =  
0 4 12 24 40 60 

d. force = 

 0  0  0 

 2  2 12 

10 10 60 

e. None of the above.  Provide an explanation. 
 

Solution: 

 

e.  An error message. 
 

(Error: The expression to the left of the equals sign is not a 

valid target for an assignment.) 
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Problem #7 (4 points) 
  
The following MATLAB commands have been typed at the command line: 
 

>> radius = [1:3:15]; 

>> a_data = [10 20 25 30]; 

>> b_data = [2,4,6,8,10]; 
 

Which of the following MATLAB commands will generate an error if typed next?   
 

[Circle ALL that apply] 
 

a) >> x = radius + a_data 
b) >> x = sin(radius)./ b_data 
c) >> x = b_data^2 
d) >> x = sum(a_data) * radius 

 

Solution: 

 

a) and c) 
 

Problem #8 (3 points) 

 

Match each teaming concept listed below (on the left) to its description on the right.  

 

A. Potency 

B. Interdependence 

C. Trust 

 

a. The process of regulating norms and holding team members 

accountable for their actions 

b. The ability to contribute to the work of the team, ensure 

others are able to complete their work, and coordinate with 

others. 

c. The belief that the team can succeed and the expression of 

this belief by team members. 

d. The process of establishing specific, measurable team 

objectives 

e. The ability to define roles and rotate who takes on each role. 

f. The belief in the reliability of team members to accomplish 

their tasks. 

Solution: 

A. c 

B. b 

C. f 
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Problem #9 (6 points) 

 

Match each description of a high quality model (on the left) to one MEA Assessment Dimension 

on the right.  A dimension may be used more than once.   

 

A. Provides an overarching description 

B. Clearly states rationales associated with key steps 

C. Identifies the direct user’s needs 

a. Mathematical Model,  

b. Re-usability 

c. Modifiability 

d. Share-ability 

Solution: 

A. b 

B. c 

C. b 

 

Problem #10 (28 points) 
 

You are assigned the task of recording the production rates of computer chips for 20 

manufacturing lines.  The table below lists the production rate in units per minute for each 

manufacturing line. 

 

Manufacturing  

line number 

Production rate  

(units per minute) 
 

Manufacturing  

line number 

Production rate  

(units per minute) 

1 3  11 8 

2 4  12 8 

3 5  13 9 

4 5  14 10 

5 5  15 10 

6 6  16 10 

7 7  17 11 

8 7  18 12 

9 7  19 13 

10 8  20 13 

 

The following MATLAB statement has been executed to establish a 20-element vector 

representing the production rates of the manufacturing lines: 

 
>> pro_rate = [3 4 5 5 5 6 7 7 7 8 8 8 9 10 10 10 11 12 13 13] 
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A. The histogram below was created from the vector pro_rate. The values along the x-axis mark 

the centers of the intervals.  Write the one or two line(s) of MATLAB code necessary to 

create the histogram as shown in the figure below.  Do NOT include histogram labels. 

 
B. Which bin (1 2, 3, 4, 5, or 6, counting from left to right) contains the production rate of 

manufacturing line number 18 in the histogram? Circle the bin number of the answer sheet. 

 

C. The cumulative distribution plot for the production rate data was created as shown below. 

 

Cumulative Distribution Plot of Production Rate 
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What is the likelihood that a production rate of a randomly selected manufacturing line is 10 

or more units per minute?  

D. The company has upgraded manufacturing lines 1 through 5 to increase their production rates 

as shown below: 

Manufacturing 

line number 

Production rate  

(units per minute) 

Original Upgraded 

1 2 6 

2 4 9 

3 5 10 

4 5 11 

5 5 11 

Revise the cumulative distribution plot for the updated data set on the axes provided on the 

answer sheet. Use the same bin values as provided in part A and C.  

 

Solution: 

 

A:  
 centers = [3 5 7 9 11 13] OR centers = 3:2:13  

 hist(pro_rate, centers) OR hist(pro_rate, [3 5 7 9 11 13]) 

 

B:  

 Bin 5 

 

C: 

 Likelihood ≥ 10 = (1-0.8) = 0.2 
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D:   

Cumulative Distribution Plot of Production Rate 

                

               

               

               

               

               

               

               

               

             

 

  

 

 

Bin Center Bin Right Freq Rel Freq Cum Sum 

3 4 2 0.1 0.1 

5 6 4 0.2 0.3 

7 8 6 0.3 0.6 

9 10 4 0.2 0.8 

11 12 2 0.1 0.9 

13 14 2 0.1 1.0 

↓ 
Bin Center Bin Right Freq Rel Freq Cum Sum 

3 4 0 0 0 

5 6 2 0.1 0.1 

7 8 6 0.3 0.4 

9 10 6 0.3 0.7 

11 12 4 0.2 0.9 

13 14 2 0.1 1.0 
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