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This document discusses an interesting thing in phasor calculation.

First of all, the following is a question I received from one student (anonymous):
Consider there are two sinusoids

Question: how to get the red circle value????
Question in English: Given a x1 and x2, find x3 (using phasor). But I can’t get the red
value.

My comment: The student raise this question is probably due to the fact that the
solution computed by hand is different from the solution computed by MATLAB.
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Let’s look at the solution computed by hands
Normal

Phasor
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That is, indeed the red circle one is NOT quite correct!!!!!
MATLAB code
clear all, close all,clc
A_1 = 36;
A_2 = 43.2;
phi_1 = -1.97;
phi_2 = 2.7;
x_1 = A_1 * exp( i* phi_1 );
x_2 = A_2 * exp( i* phi_2 );
x_3 = x_1 + x_2;
A_3 = abs(x_3);
phi_3 = angle(x_3);
A_3
phi_3
Surprisingly, the MATLAB solution is:

It does not agree with what I said before!!
For phi_3, the solution by hand is 0.27, but MATLAB said it is -2.87!!
What’s happening?

If you look at the MATLAB angle function documentation, it said
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The key is the arctan2 function!

What is atan2 function?
The following document is one of my note typed few years ago, you can find the complete
document at: http://www.eee.hku.hk/~msang/atan2.pdf

Final comments:
By definition of arc tangent, the solution to the phase angle of x3 should be 0.27.The
computer generated result is based on the use of “arc tangent 2”, not “arc tangent”,
therefore it generates the solution -2.87. But based on the fact that arctangent value is
𝜋 𝜋

ranged within [− , ], so the correct solution should be 0.27 not -2.87 !!!
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