Trigonometric Equation

Definition |

An equation containing trigonometric function of
unknown angles are known as trigonometric
equations.
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Ex. cos®= —, tan® = —= and sin 6 = — etc. are
2 V3 2

trigonometric equations.

Periodic Function

A function f(x) is said to be periodic if there exists
T > 0 such that f(x + T) = f(x) for all x in the domain
of definitions of f(x). If T is the smallest positive
real numbers such that f(x + T) = f(x), then it is
called the period of f(x).

The period of sin X, cos X, sec X, cosec x is 27 and
period of tan x and cot X is 7.

RE General solution of standard
trigonometrical equation

Since Trigonometrical functions are periodic
functions, therefore, solutions of Trigonometrical
equations can be generalised with the help of
periodicity of Trigonometrical functions. The
solution consisting of all possible solutions of a
Trigonometrical equation is called its general
solution.

3.1 General Solution of the equation sin 6 =0 :

By Graphical approach,
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The above graph of sin 0 clearly shows that sinf = 0
at

0=0,+m, +2m,+ 37 .........
sin 0 =0 is
O0=nnt :nelien=0,+1,+£2. ...

3.2 General solution of cos 0 =0 :
By graphical approach,
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The above graph of cos0 clearly shows that
cosf =0 at

0=x7/2,£3n/2, £51/2, ...........
cosf=0
0=Cn+1)m2,nel
ieen=0,£1,£2 ...
3.3 General solution of tan 0 =0 :
Proof: If tan6=0

or sin© _0
cos0
sin 6 =0,

it follows that general solution of tanf = 0 it same as
of sin@ =0
general solution of tan 6 = 0 is

O=nm; nel

Note : General solution of secO = 0 and cosecO = 0 does
not exist because secO and cosecO can never be
equal to 0.

3.4 General solution of the equation
sin 0 =sin o :
isO=nn+(-1)"o ;nel

3.5 General solution of the equation
cosO=cosa:
is 0=2nwmta,nel

3.6 General solution of the equation

tanO=tan o :

isO=nn+a; nel

General solution of square of the
trigonometrical equations

4.1 General solution of sin%0 = sin’a.
IS O0=nn+ta ;nel

4.2 General solution of c0s?0 = cos’a
IS O=nm+a ;nel

4.3 General solution of tan?0 = tan’a. :

If tan’0=tan’cc —=0=nn+o ;nel
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