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Abstract

This short note is a funny problem for the trigonometry students!.
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1 | Problem

Solve the following trigonometric equation:

tan(x) = cot(m — 2x).
2 | Solution 1
One has that: tan(x) = cot (g — x),

whence cot (g - x) = cot(m — 2x),

hence
T
5 TX= arccot[cot(m — 2x)] + 2km
T
or E—x=n—2x+2kn,
add 2x on both sides,

Vs
whence > +x =m+ 2km,
Vs .
subtract > from both sides,

orx =—_+ 2km, k € Z, where Z is the set of all negative, zero, and positive integers,

therefore, replacing £ by all integers one gets infinitely many solutions.
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3 | Solution 2

Graph the function f(x) = tan(x) — cot(m — 2x) and check where the graph intersect the x-axis.
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Figure 1. Function f(x) = tan(x) — cot(m — 2x).

But there is no intersection point of f{x) with the x-axis, therefore no solution!
4 | Proof of Error

The error is the first solution, since the solutions have to be checked if they belong or not to the domains of
definition of the trigonometric functions tan(x) and respectively cot(m — 2x).

One has, replacing x byg + 2km, that:

which is undefined, for any integer £,

similarly cot(m — 2x) = cot (n -2 (g + 2k7r)) = cot(—4km) which is also undefined for any integer k:
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Figure 2. Undefined functions (for k =1).
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