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2312 - Section 4.4 - Trigonometric Expressions and Identities

In this section we are going to practice the algebra involved in working with the

trigonometric functions. ‘g C
)

Notational Conventions

1. An expression such as sin 8 really means sin(@).
An exception to this, however, occurs in expressions such as sin(4 + B),

where the parentheses are necessary.

. [ 1 . T 1
Example: sin (Z + E)#sm 213

2. Parentheses are often omitted in multiplication.
For example: (sin 8)(cos 0) is usually written sin 6 cos 6.

3. The quantity (sin#)™ = sin™ 0 = sin @ sinH ...sin 6.

n times

Example: (sin )2 = sin? § = sin @ sin 6.

sin? 8 # sin 62

In simplifying expressions, it may be useful to use the following identities.

Basic Trigonometric Identities

Reciprocal Identities
1. secf = L,cos@ #0
cos @

1 .

csc =——,sin8 # 0
511{6

cotd =——,tan@ # 0
tan @

sinf _ os 6

=tan0; 222 = cotd
sin @

cosf@

Pythagorean Identities

3. sin?6 +cos?6 =1

2 2
tan’6 + 1 =sec’ ) & -"Qh ®= SQQG—L

cot?0 4+ 1 =csc?0

sSin® + col® = A
wt®  ot® ca'®
en® + co® = A
DN ) ant O ﬁh‘@

= segz @ - 4‘1“16
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Example: Simplify.
2 b Recall: (a + b)? = a® + 2ab + b?
(a —b)? = a? — 2ab + b?

(sin a — CoS a)"'l- 2sina cosa

= SiNL— 2sincligonck + con?of + 2 girel coadl
= sin’A + el = A
FO\L

(1 —cosa)(csca + cota)

cscol 4 ogt oA - coad csel — cmc('wsii

na T Gag T St cend
o \\Wn& .

BN

Tnd =l sin ok SNk

Example: Simplify.

)

= s
Example: Simplify. S‘W%@ =Q
sin* 6 — 2sin” 6 + 1 a

2 — = — GEwe)=sin'®
a-2a+x3 =0@-0O = o>

" PR
(s’m—@-ﬁb siw O~cos © =4
SN O+ conB-4A=0

(_sz>1 SO -4 =—con'

cos'©
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Example: Simplify.
sina (cota + tan a)

= sindk- eshek + sind-Yanel

= °°=4 & sinck. Sk
conol
ub** 2 o a
= cmd+ snd _ Qot-\-smei___ A
A oo CDbeL cod oA con ek

secds

]

Example: Simplify.
cos? a + sin® a + cot? a

A~ cﬁ*zol =|cac oL
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Example: Simplify.
3 cos? a + sec? @ + 3sin® a — tan® a

=3 (%"& - s'm",() - (SCC.LOL- 4@“10(3

=3(Q+L=Ta

o

—~ dardol + A = sedk
L A =seld—darnd

Ly dan ok = se? A-A
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(G-—\:) Ca-&-b = o-b" LCD= (SQ.c.e(*.D (secst-1)
— secol— A =_*qhz°£age50f6

Example: Simplify.
tan tan a

+
seca+1 seca—1

tana Q&Qd ':_‘) tana ( secd+ Q

SEPICTED B QU
- dand (secdl- D x4an cLC.seee(-&-D
(Sec.d#\) CSQQOL— L> a _-_._ b_
c_
= "\rar\e’\;[_cecelx'\'secd-\}zx _ Qx/ -
sec’ol - A =
= 'W‘ ZSQQOL B ZSQQEE
A an® ol Yan A
<l
i o =, st
_ 5.\ o '8N - :
== conds | condk gin SN
= "2—d~ = |2_csc ok
=N
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_ aint A — s\

Example: Simplify.

l—ethoA _ e KA

cos® a
1—sina

\ — g°\\'\ch \‘- \nc\

\- sdind-— corZ
\— san A
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]

XL - X =X(X-\\

SN

s{'ﬁ = |- < dl
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