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1. Introduction
In this module we will discuss trigonometric equations, their principal and general solution.

Equations involving trigonometric functions of a variable are called trigonometric equations. In
this section, we shall find the solutions of such equations. It is already discussed in the previous
modules that the values of sinx and cosx repeat after an interval of 2z and the values of tanx
repeat after an interval of . The solutions of trigonometric equations for which 0<x<2xare
called principal solutions. The expression involving integer ‘n’ which gives all solutions of a
trigonometric equation is called the general solution. We shall use ‘Z’ to denote the set of

integers.

2. Trigonometric Equations

Theorem 1:
For any real numbers x and y,
sinx=siny=x=nz+(-1)"y,neZ
Proof:

If sinx=siny

= sinx—siny=0

= 2cos(X;y)sin(X;y) =0

which gives cos(xLzy) =0or sin(x;zy) =0



Therefore X;Zy:(Zn +1)% or %:nﬂ,where ne Z.

ie. Xx=(2n+1)z—y or x=2nz+Yy,wherene Z.
Hence x=(2n+1)z+(-1)*""y or x=2nz+(-1)*"y where ne Z.
Combining the two results, we get
x=nz+(-1)"y 1 where ne Z.
Theorem 2:
For any real numbers x and y,

COSX=COoSy=X=2nz*y,wherene Z

Proof:
If cosx=cosy, then

cosx—cosy =0

ie. —25|n( y)sm(x y) 0
Thus sm( y) 0 or sm(—y) 0

Therefore Y —nz or Y

=nz wherene Z.

i.e. X=2nz—-y or x=2nz+Yy ,wherene Z

Hence Xx=2nzty wherene Z.



Theorem 3:
Prove that if x and y are not odd multiple of % then tanx=tany = x=nz+Yy, wherene Z.

Proof: If tanx=tany =tanx—tany=0

Sin XCos y —cos xsin y 0
COSXCOS Y

Or

which gives sin(x—y)=0.

Therefore x—y=nz,ie., X=nz+Yy,wherene Z.
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Example 1: Find the principal solutions of the equation tan X = ——.

J3
Solution:
r 1
We know that, tan—=—.
6 3
V4 Vs 1
Thus, tan(r—=)=-tan—=-—
6 6 3
V4 V4 1
tan(2r-=)=—-tan—=——
and 6 6 V3
Y4 11z 1
tan—=tan—=——
Thus, 6 6 V3
Therefore, principal solutions are %r and %
J3

Example 2: Find the solution of sinx= Y

Solution: We have



. . T
sinX=—-—=-sin—
3
. T
=sin(z +—
(7+3)
. Ar
=sin—
3
which gives

Xx=nz+(-1)" 4?7[ where ne Z.

Example 3: Find the principal solutions of secx =2.

Solution: We have

secx =2

= COSX = > which is positive so x lies in first or fourth quadrant.

Therefore, cosXx = 1 = coszor cosS—ﬁ
2 3 3

. i T __5m
Hence principal solutions are x = Eor— :
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Example 4: Solve for x, if cotx = —\/§ .

Solution: We have

cotx = —/3

1
=S tanx=——f

Ve



S5z 1lx
:tanx:?or —

6
5z  1lx
= X=—0r —.
6 6
. : S5z 1z
So, principal solutions are X = ?or e

L 5
And the general solution is x = n7r+€ ,Wherene Z.

Example 5: Solve for x, if cos4x =cos2x.

Solution: We have
COS4X = C0S2X
= 4X=2nr £ 2X

= 4AX—-2X=2n7x or 4X+2Xx=2nx

= 2X=2nz or 6X=2nx
1
= X=Nrx orx=§n7z

Example 6: Solve for x, if cos3x+cosXx—cos2x=0.

Solution: Here cos3x+cosX—cos2x=0.

= 2COS(3X2+ chos[:)’xz_xJ—cost =0

= 2C0S2XCc0SX—cos2x=0

= cos2x(2cosx—1) =0

= eithercos2x =0 or (2cosx—1)=0



= either 2x =(2n +1)% Or COSX = % = cos% ,Wherene Z.

= either x=(2n +1)% or X= Znﬁi%, where ne Z.

3. Summary

In this module, trigonometric equations were taken and their solution derived. Principal

solution and general solution of trigonometric equations were discussed.



