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Section 4.4
Trigonometric Expressions and Identities

@ une fo‘ea"'f'l'fcs ) do basic f-..iﬂ

In this section, you’ll learn to:simplify trig expressions using identities and using basic algebraic "(“'-"‘*"ons
operations: You can add, subtract, multiply, divide and factor trig expressions, in much the same
manner than you can with algebraic expressions.

Notation: (Sin 9)n =sin" @ eé Q;n 9) = Stnse'
(fon©) = &0

Example 1: Perform the following operation and simplify:

ﬁﬁ _
(cos(#) +5)(cos(8)—7) Re. 0 Fou eroce 55
%“I
= 086 - 058 +Swesf- 35 C“—“'S-l ) ("*! - %)
= 0\1-% +Sa—35

z
- (08 O -2 050 —-35,
- 0\1—20\*37'

Example 2: Factor: sin®x—sinx—2
2
3 -3°*
= ( 4 2) (a*\)

Sinl’;g - &\nx =2,

- (sfnx_. 2) (sinx+1) .



Example 3: Factor: sec’(0)—4sec(0)-12

SeC @ — 4 % — |0

= (5&9 —-Q;)(Sme'-\- 2)



Sometimes, you can use trig identities to help you simplify trig expressions. Here is a list of trig
identities we have already met. Note that NONE of these identities will be provided on the tests.
You must know all of these identities.

tan(t) = sin(t)
cost) PRACT\CE
cos(t) )
cot(t) =——=
sin(t)

) EARN,

Reciprocal Identities:

ReeMBER N

1 i

st = | cset) = Sin(t),sm(t) #0
1

Cost » { St = cos(t)’ cos(t) =0
1

ot - cot(t):tan(t),tan(t);to

Pythagorean Identities

sin?(t) +cos?(t) =1
1+tan? t) = sec? ()
1+ cot? t) = csc? ®)

You should know all three of the Pythagorean Identities or be able to derive the last two from the
first one.

Opposite Angle Identities

sin(—t) = —sin(t)
cos(—t) = cos(t)
tan(—t) = —tan(t)
csc(—t) = —csc(t)
sec(—t) =sec(t)
cot(-t) = —cot(t)

We’ll use these in the next several examples.



Example 4: Simplify tan(—x) csc(x) :ﬁ-—be.cx )

‘l;o,nL—xl-c_sr_(;c) = - tmx-csc)(_

- - Pax .
Cosx

Bt

— Secx

|
(\

|

Example 5: Simplify: [cs@ﬁsec(x)ﬂam(x)] o
| | -~ < FoiL

= 050X 5eLX + Cscx"l'o.n.z. - el — "].‘o./\x.
L—
\:Ja aloove =Sec x

= (CsCx - Seli +§z{x “'/5&4(.. —--bO-r\x

— Cscx- Seex — Tanx
I clat - sinw
= | . _ n K=
S\ x oS X CoSx¢ - 2N X
= L - e We_ ¥uouw :
Cosx. - 5in X ainty + cosx = |
. => |- sinte = cost«
cos X aﬁ (95K

1|
&
n
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X
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X
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s
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Example 6: Simplify:  [1—cos(x)][csc(x) + cot(X)] i@

[\— a:sx‘l-(’csc_x. " oohcl
= (\-@Sﬁ)k Zin X cz\>5;<>

Sinx
_ Q- c,es;c) L+ cosx
5{';\;4.

\—-cosx) ([ L+ Cosne \— o . T -
-« ) \—esx WA gk
Sia % sin X s X

Oc
(1 - o5 Lesex + otx |
— csex + tobx — (08X C&X — Cosy @
= — 05X — (®5X - CosAk
t;,tq,(_ Sia X Sin X
1 r B - L
=_1 - _ msx . lZesx _ B X | saX

Sinx Sia X Sin #A— s\




Example 7: Simplify: _sinG) |- )
cosz(x) -1 C,&C(X) R&LA& :

et x 1 s x =L

i 1
=2 sy -\ = TNK
:—7 SIA L i X
— —
oSy - —sintX
- sin
G sinX
= = = | — CSCX .
Slax.

- csc(=x) < & Pessllo'e OASLICT,



sec’ (6)
tan (&) +cot(6)

ey

Example 8: Simplify:

(A
s5€L -
—_ 9 = 60.519
tn & + b © sia®  sid 05D . cost
Ls8 >0 o f cesB
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Example 9: Simplify:

L sin" B

o5 & —|

cos?(9) -1

w5 §

— ot
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Example 10: Simplify: cot(x) + cot(x) 5525804 |
csc(x)—1 csc(x)+1

CosK
o) L et I
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csexX) — | cselx) + L T
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You can also use the identities to help you solve problems like this one. (Note: you can also use

a triangle to help you work this problem.)

m
cot(d) = % , Where 7 <8 < 37” find the exact values of tan(@) and sec(6) .

Example 11: If

U.PL ’LCLGA'{;'{":CS :
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At times, you may be asked to verify identities. To do this, you’ll use the identities and algebraic
aperations to show that the Igft-hand side of the problem equals thg right-hand side of the

problem. LH 5 — R'H.S >

Here are some pointers for helping you verify identities:

1. Remember that your task is to show that the two sides of the equation are equal You
‘ assume that they are equal. Jow prove LS = RNS
\feré W‘fﬂmz Choose one side of the gwwaw%
identities and algebra®o convert one Side so that it is identical to the side you leftalone
You’ll work with the ‘ugly” or more complicated side. .
3. Ifis often helpful to convert all trig functions into sine and cosine. This is usually very
helpful! (Unless it makes things worse!!)
Find common denominators, if appropriate.
Don’t try to do too much in one step. Take it one step at a time!
If working with one side doesn’t get you anywhere, try working with the other side
instead.

SRR A

Example 12: Prove the identity:

LA - s =
Lts = 6{ - ;’XJ“‘ — Stx ) Shows  (HS= RMS,
)
Bogin with one sde
Sl SK s oSk st oS
)'Hb B “’"‘“‘_‘51-%\\ - S\nTL hx. Hin X
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Sin%
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. . . l—tanz(x)
Example 13: Prove the identity; cosz(x)—smz(x):
— - 1+tan2(x)

‘//”( e one M 1S more Cﬁ« f
RHs = |- ton'4 N do all I)oSSllo(e O{JQ.I‘dbﬂ}
\lr‘\' Toal A ) L ol COA\/U:)(—
T 4o d0. Y otter Sidle-
_ 1= ton'y - tan'X
Sect - L
X o
il ('L/'&T-—-—-—«@Sz" = Sk - u]fé( Sin



Example 13: Prove the identity: cosz(x)—sinz(x):

l—tanz(x)
1+ tanz(x)
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