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ABSTRACT 
In this lab, MATLAB was used as a calculator, a matrix tool, a plotting tool, and a circuit solver. Every 

prediction for Problems 1.1 and 1.2 matched MATLAB, and Problem 2.1 found three cylinder volumes 
with one line of code. A 60 Hz sine and cosine with a −π/4 phase were plotted on one figure. Nodal analysis 
of the worksheet circuit was solved with rref, giving i5 = 1.352 A, and a 3 × 3 system was solved on a 
calculator, giving x = [2, −1, 3]. 

♦ INTRODUCTION 
The goal of this lab is to learn the MATLAB 

basics needed for circuit analysis. Solving a circuit 
with several unknown node voltages by hand takes 
a lot of algebra, and every step is a chance to drop 
a sign. MATLAB turns that work into one matrix 
and one command [4]. The lab moved from simple 
calculations and matrices to a plot of two sinusoids, 
a nodal analysis problem, and a matrix equation 
solved on a handheld calculator. 

♦ THEORY 
Order of Operations 

MATLAB evaluates parentheses first, then 
exponents, then multiplication and division, and 
then addition and subtraction, working left to right 
at each level. This is why 1+3+5/5+3+1 returns 9 
while (1+3+5)/(5+3+1) returns 1. 
Nodal Analysis 

The circuit is shown on the lab worksheet (Fig. 
5), and its node labels are marked in the hand work 
(Fig. 17). Using the bottom node as the reference 
and summing the currents leaving each node gives  

  (1) 

  (2) 

  (3) 

  (4) 

The current through the 5 Ω resistor is 

  (5) 

so i5 was kept as a fifth unknown, replacing V0/5 in 
(1). 
Solving Systems of Equations 

A set of linear equations can be written as 

  (6) 

MATLAB can solve this with inv(A)*b or A\b, 
or by reducing the augmented matrix [A b] with 
rref, which leaves the solution in the last column. 
Sinusoids 

A sinusoid with frequency f and phase φ is 

  (7) 

At 60 Hz, the period is about 16.67 ms. A cosine 
leads a sine by 90°, or a quarter period. 

♦ PROCEDURE 
The procedure followed the Lab 5 worksheet 

[1]. The Command Window was cleared with clc 
before each printed portion. 

I. The Calculator handout was completed, 
and Problems 1.1 and 1.2 were predicted by 
hand and checked in MATLAB. 

II. The Creating Matrices handout was 
completed, and Problem 2.1 was solved 
with a script. 

III. The Formatting Numbers, Saving Your 
Work, and Matrix Multiplication handouts 
were completed and printed. 
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IV. A script, tutorial8.m, was written to 
plot the sine and cosine, and the figure was 
saved as a JPEG. 

V. Equations (1) through (5) were put into 
matrix form and solved in MATLAB with 
rref. 

VI. The system in (9) was solved on a handheld 
calculator for sign-off. 

♦ RESULTS 
Table 1 shows how values display under the formats tested, and Table 2 lists the matrix multiplication 

results. All printouts are in the Appendix. 

Table 1: Display Formats Tested in MATLAB 
Format Command Entered Displayed Result 

short y = 5.1 5.1000 
long y = 5.1 5.100000000000000 
bank f = 2/3 0.67 

long g volume 388.235700000004 
short e a = 4.1 4.1000e+00 

rat t = 6/25 6/25 
 

Table 2: Matrix Multiplication Results 
MATLAB Expression Result 

5*[3 4; 2 -1] [15 20; 10 −5] 
[1 2 3; 4 5 6]*[7 8 9 10; 13 18 11 14; 12 16 17 15] [69 92 82 83; 165 218 193 200] 
[79 119 199]*[72 78 85 80; 40 31 30 18; 12 14 23 32] [12836 12637 14862 14830] 

([5 2; 4 2]^-1)*[17; 22] [−5; 21] 
([5 2; 4 3]^-1)*[17; 22] [1; 6] 

 
In matrix form, (1) through (5) become 

  (8) 

and the solution is listed in Table 3. The first MATLAB run (Fig. 16) had −1/3 in the last row; Table 3 uses 
the corrected value of −1/5. 

Table 3: Node Voltages and i5 
i5 (A) V0 (V) V1 (V) V2 (V) V4 (V) 
1.3521 6.7604 3.3355 3.2164 0.2237 
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The calculator system from the worksheet was 

  (9) 

and the calculator returned x1 = 2, x2 = −1, and x3 = 3. 

♦ QUESTIONS FROM LAB HANDOUT 
1. Problem 1.1: All seven predictions matched 
MATLAB (Fig. 6). 

Table 4: Problem 1.1 Predictions 
Part Expression Predicted MATLAB 

a 1+3/4 1.75 1.7500 
b 5*6*4/2 60 60 
c 5/2*6*4 60 60 
d 5^2*3 75 75 
e 5^(2*3) 15625 15625 
f 1+3+5/5+3+1 9 9 
g (1+3+5)/(5+3+1) 1 1 

 
2. Problem 1.2: Each calculation was coded in a 
script (Fig. 7). 

Table 5: Problem 1.2 Code and Results 
Part MATLAB Code Result 

a a = 5^2 25 
b b = (5+3)/(5*6) 0.2667 
c c = sqrt(4+6^3) 14.8324 
d d = 9*(6/12)+7*5^(3+2) 21879.5 

e e = 1+5*3/(6^2)+(2^(2-
4))*1/5.5 1.4621 

 
3. Problem 2.1: With r = 3 and h = [2, 4, 6], cyl = 
pi*r^2*h returns all three volumes at once (Figs. 
7 and 8). 

Table 6: Problem 2.1 Cylinder Volumes 
Height, h Volume, πr2h 

2 56.5487 
4 113.0973 
6 169.6460 

♦ CONCLUSION 
MATLAB handled every part of this lab, from 

basic arithmetic to a five-unknown circuit. The 
main lesson is that MATLAB does exactly what is 
typed, so a missing parenthesis or a wrong entry 
gives a wrong answer without any warning. 
Checking results against a hand prediction or KCL 
caught those mistakes, and the final answer for the 
circuit was i5 = 1.352 A. 
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APPENDIX 

 
Fig 1. Sine and cosine at 60 Hz with −π/4 phase (Guerrero_Sine_Cosine.jpg) 
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t = 0:0.001:0.04; 
  
f = 60; 
phase = -pi/4; 
  
y_sin = sin(2*pi*f*t + phase); 
y_cos = cos(2*pi*f*t + phase); 
  
figure; 
  
plot(t, y_sin, 'r-.', 'LineWidth', 3); 
  
hold on; 
  
plot(t, y_cos, 'b-', 'LineWidth', 1); 
  
grid on; 
  
title('Guerrero: Sine and Cosine Waves (\alpha, \theta, \pi)', ... 
      'FontSize', 14); 
  
xlabel('Time, t (seconds)', 'FontSize', 12); 
ylabel('Amplitude, y(t)', 'FontSize', 12); 
  
legend('Sine Wave', 'Cosine Wave'); 
  
saveas(gcf, 'Guerrero_Sine_Cosine.jpg'); 

 
Fig 2. Script file tutorial8.m used to generate Fig. 1 
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Fig 3. Completed Lab 5 worksheet (page 1 of 6) 
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Fig 4. Completed Lab 5 worksheet (page 2 of 6) 
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Fig 5. Completed Lab 5 worksheet (page 3 of 6) 
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Fig 6. Completed Lab 5 worksheet (page 4 of 6) 
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Fig 7. Completed Lab 5 worksheet (page 5 of 6) 
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Fig 8. Completed Lab 5 worksheet (page 6 of 6) 
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Fig 9. Formatting Numbers in MATLAB, Command Window (page 1 of 2) 
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Fig 10. Formatting Numbers in MATLAB, Command Window (page 2 of 2) 
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Fig 11. Creating Matrices with MATLAB, Command Window (page 1 of 3) 
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Fig 12. Creating Matrices with MATLAB, Command Window (page 2 of 3) 



Guerrero 16 

APPENDIX 

 
Fig 13. Creating Matrices with MATLAB, Command Window (page 3 of 3) 

 
Fig 14. Matrix Multiplication, Command Window 
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Fig 15. Matrices in MATLAB, Command Window 
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Fig 16. Nodal analysis, Command Window (first run, row 5 entered as −1/3) 



Guerrero 19 

APPENDIX 

 
Fig 17. Hand work for the nodal analysis (page 1 of 4) 
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Fig 18. Hand work for the nodal analysis (page 2 of 4) 
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Fig 19. Hand work for the nodal analysis (page 3 of 4) 
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Fig 20. Hand work for the nodal analysis, final answer (page 4 of 4) 


