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. CHAPTER 6 .
Tigonometric [dentities and Equations

6.1 Vertfication of Trigonometnc Identities

Fundamental Trigonometric Identities

Reciprocal Identities

1
CSCX = —
sin x

1
COS X

SCCX =

cotx =
tan x

Ratio Identities

sin x

tanx =
CcOSXx

COoSXx

cotx =—
sin x

Pythagorean Identities

sinx+cos*x=1

1+ tan’ x =sec’ x

1+cot’x=csc’x

Notes To verify an identity
e If one side of the identity 1s more complex than other, then
try to simplify it until it becomes equal to the other side.
e If two sides are complex, then try to simplify both until
they become equal.

Example #1 Verify each identities
a) cos” x—sin” x =1—2sin’ x

Solution

L.H.S =(1-sin” x)—sin’ x
=1-2sin*x=R.H.S
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b) (tanx+1)2 =sec’ x+2tanx

Solution
L.H.S =tan’x+2tanx +1
=(1+tan” x)+2tan x
—sec’ x+2tanx = R.H.S.
1—tan®
C) # =]1—tan’x
sec” x
Solution
2 2
LS = (1—-tan x)(zl + tan” x)
sec” x
_ sec’ x(1—tan” x)
sec’ x
=l—-tan’x=R.H.S.
d) Secx = cotx+tanx
CSCX
Solution

Cosx Sinx
+

REHLS = cotx +tanx _sinx cosx

CSC X 1
Sin x

cos’ x+sin’ x

SIN XCOS X
1

Sin x
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1 sin x

sinxcosx 1

= ! =secx=L.H.S.

COSX
sin x
€) ———— =cscx+cotx
1—cosx
Solution
sinx 1l+cosx
LH.S.= .

l—cosx 1+cosx
_ sinx(1+cosx)

1—cos” x
_ sinx(1+cosx)

sin” x
~ (I+cosx)
~ sinx
1 COS X
+

siInx sinx
=cscx+cotx=R.H.S.

l-sinx 1+sinx
— =—4secxtanx

l+sinx 1-—sinx
Solution

LS - 1—s1nx_1—|—s1nx

l+sinx 1-sinx
_ (I=sin x)* —(1+sinx)’

(1+sinx)(1—-sinx)
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B 1—2sinx +sin” x — (1+ 2sin x +sin” x)

1—sin’x
—4sin x

cos’ x

4sin x

COSXCOS X

:_4sinx. 1

COSX COSX
=—4tanx-secx=R.H.S.

sin x(tan x +1) — 2 tan xcos x
g) =tan x

SIN X — COS X

Solution

LHS — sin x(tanx +1)—2tan xcosx

SIN X —COS X

) SIn x SIn x
SIn x +1(-2 -COSX
COS X COS X

SIN X —COS X

sin®x . .
+sinx—2sinx

COS X
SIN X —COS X
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sin“x .
—sinx
_ _COsXx
SIN X —COS X

sin’ x —sin xcos x

COS X
SIN X —COS X

SIN X —COS X

SIn x
COS X

SIN X —COS X

SIn x

coss (sinx—cosx)

SIN X —COS X

sin x
= =tanx=R.H.S.
COSX




