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Irigonometric Identities

Then

You found trigonometric values using the unit circle.
(Lesson 4-3)

Now =
| - o gu
 |dentify and use basic trigonometric identities to find l‘_
trigonometric values. ﬂ,
i

« Use basic trigonometric identities to simplify and i
rewrite trigonometric expressions. .
i
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Basic Trigonometric Identities An equation is an identity if the left
side is equal to the right side for all values of the variable for which both
sides are defined. Trigonometric identities are identities that involve

trigonometric functions.

yConcept Reciprocal and Quotient Identities

Reciprocal Identities

Quotient Identities

ing=—" =L =1 _sing
sme_csce cose_seca tang_colﬂ 1‘?mﬁ'_cus&
=L A . _cos @
kcscﬂ_sine secﬂ_mﬂ mte_tana mte_sina

yConcept Pythagorean ldentities
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HeyConcept Cofunction Identities

sinﬁ‘:oos(%—ﬂ) tanB:cot( —a) secB:csc(%—B)
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cusﬂ:sin(%—ﬂ) mmztan( _9) cscﬂ:sec(%—ﬂ)
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HeyConcept 0dd-Even Identities
- <)

sin (—#@) = —sin @ S ’\. AN ca (—8) =cos @ tan (—@) = —tan @

csc (—6) = —csc @ sec (—6) = sec @ cot (—8) = —cot @
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m:%mdﬂ“-({?{ 90°, find tan 6.

Use two identities to relate sin # Now find tan 6.
and tan #. in 0
. tan # =2 Quotient identity
sin? # + cos? =1 Pythagorean Identity cos 6
3
2 =
(%)+CD329:1 sin&:% tanﬂ:% Sinﬂ:%,cos6'=%
5
cos? =16 Simplify. 3
25 tan 6 = 7 Simplify.

cos 68 = i‘”% or i% Take the square

root of each side.

Since 0° < 8 < 90°, cos 6 is positive.

Thus, cos 8 = %
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Exercises
Find the value of each expression using the given information.

1. If cot B = %, find tan 6. 2. If sin 0 = —%, find csc 6.
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a‘
5. If cot a = —%‘\arﬁ‘s'm a < 0:}1nd cos a and csc a.
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Trigonometric Identities

Simplify and Rewrite Trigonometric Expressions Vou can apply
trigonometric identities and algebraic techniques such as substitution,
factoring, and simplifying fractions to simplify and rewrite trigonometric
eXpressions.

ml:llify each expression.

a. S Xy — COsS Xx

__1 . .
88CX — COS X = oo — COS X Reciprocal |dentity
_1—cos’x
= esx Add.
= sinx Pyth Identi
= Cosx ythagorean ldentity
o sin x
= 8sln x [—COS x) Factor.
= sin x tan x Quotient Identity
2 1
b. esc x cot? x + —
51N x
csc x cot? x + ﬁ =c¢scx cot?x 4+ cscx Reciprocal Identity
=cscx (esc?x — 1) + cscx Pythagorean Identity
=csc®x —cscx + cscx Distributive Property

= csc’ x Simplify.
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Exercises
Simplify each expression.

1. cos x (tan x + cot ) ,
31~ x(sin™ €O

SR °s>9 4. (secx — tanx)(cscx + 1)
H % A

7. csc x sin x + cot® x

SJ‘—\;'\.M + C.oﬁ-t)(
| + cok®x
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