MATH 1330

Section 4.4
Trigonometric Expressions and Identities

In this section, you’ll learn to simplify trig expressions using identities and using
basic algebraic operations. You can add, subtract, multiply, divide and factor trig
expressions, in much the same manner that you can with algebraic expressions.

Examples:
2sin X+ 3sin X = 5sin X le\,\x + & %6
6cosX—10cos X =—4cos X — —
tan(X) - tan(X) = (tan(x))2 — dan = (Kj
1
Notation:

sin(x) - sin(x) = (sin(x) )" = sin*(x)
1

(COS(X))3 :coss(x) = (=sDXx @ COYL + CO2X
k_________-l ) _ ) R x
" 5"\\/1(\( ) - S
Be careful: sin’(X) # sin(x*) =
— "1

\ X+ 1)
+2¢sin(x+2) = ( —_—
— |



Example 1: Perform the following operation and simplify:
N

(c05(0)+5)(cos(9)—7) ( %% %) . (% _ ?) T O (L
w

= cos* (9) — 1 w» (93;&’ m—35
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Example 2: Factor: sin’ X —sinx -2 1 et % = SnX

Eabl (%_2)_(9+L\

/‘~ (S—

Swry - siay - L= (s = 2 (S F L)



Example 3: Factor: sec’ (9) — 4sec(9) -12 J—'Q‘\’ % = Sec L(B}

9> sy -2 = (g -6) g+ 2)

o (0) = L sec 0)=11= (cec(o)- ¢ (ect®)r )



0x- 4 = (o-1) (ar\)
i RECALL: a’ —b’>=(a-b)(@a+b)

Example 4: Factor completely: tan* X —tan” X

— L—
= ‘o« (w’x - L\
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POPPER for Section 4.4

Question#1: Which of the following is a factor of: cos’X+2cosXx—3 ?



Simplifying Trig Expressions

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.

B sin(t) Reciprocal Identities:
tan(t) = cos(t) cse(t) =— . sin(t) # 0 =, CSC (*)- swm(k)
cot(t) = C?S(t) sec(t) = ! ,cos(t) #0 = seC (%) co kD)
sin(t) cos(t)
cot(t) = tlw’ tan(t) #0 = cot (L) ¢ fank
an

Pythagorean Identities
l-( Of))')L —_ Sl ?/X

=
sin2x+coszx% |- glnL X ) X Sf
/\Il -

{gaja /W\/:f'z\_, B o

1+ tan” X = sec’ X | + s> X Gy tGn X L = $6CK
/ 2
1+ cot® X =csc’ X | C‘,\_/)fjlz - SW XA o) X N
S LA S\ X MY

We’ll use these in the next several examples.

Note:

) 2, -2, 2 r 2y 2
sin”X+cos"X=1— @ and |fc0sfx@
A ¥ tan” X =sec’ X )—> sec’X—l=tan’X and sec’X—tan’x=1
1+cot’x=csc’X — csc’X—1=cot’x and™esc’X—cot" x=1

'\/______/)
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Example 5: Simplify ~ 2sin’ X+ 2cos” X+ 5tan X cot X
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Example 6: Simplify

. S
TNy

sec’ (@) — tan’

(
2tan(@)cot(6 9.

N

1 i Piy)

o) 4
=

A



o~ T T ol &K Cosx Tswx - L

cos(X) SWy = \~ CX)’)LﬁZ
sin’(X)—1 ) _\

T T
oMY -\ = — (o) %)
CoNX L

Example 7: Simplify:

R —
- L
- X = ) -
- -, A
Cos X 2 -

VA
—| — WX —\ = — o %
cec X SpX
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POPPER for Section 4.4

Question#2: Simplify: 5cos® X+ 5sin” X + (sec2 X —tan’ X)
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Example 8: Simplify:  5tan(X)cscX N o ;&/\‘th )

U oC S",J/\)L Q CoNX .

5 doaly) . Cec(X)

S SN X (
cor X Son X
S —| 5. Sed L
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‘\/ﬁ%‘Seclih
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Yony: L Becx A

Example 9: Let Xe (O,%j ; simplify:

P
PR R
+4tan” X
Jsec? x -1
5
b K -1 =K
2 . A
CODX
Q\EE__C_’_—Pf = ——
S ¥4
J|_OL/\7< Co )X
2 COINX — 2
coyx SN gt
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Wo denthnes
Swi & o

[ S (-a){ra)=1-a”
(\, CorX ) - C +~ oy

-

SMX sMX

Example 10: Simplify:  (I—cosx)(cscX+ cotX)

X
— (\,-- Co’)X)‘*( \t =0
S

(1= cor) - (1 emn¥)

—_—
—

4D :
> o ™)
| — cost X - 5N L — S W X
_ o 0 —

*S\\QX S X
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X (o-y)(aty) = a>-L"
b

1 1 ( (O\ l’?)
Example 11: Simplify: (. +
/cotx+cscx cotX —cscX ‘\

cott—csex) (ot CS(,)()

cotx— CeCX © coby  CeCX

(l

Ccot X+ C<sCX ) (CoJrX - CQCX\

9 cor X

N B J/§

(a WQ

— I ; . W

col® X —Csc™X

2 cot l
-4

— | — 2 cot K
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cot’x—csex =4



cos(0)

Example 12: Simplify: tan(6)+ [+ sin(0)

(on & - SME}'%
(14 an0) (cor®)
_aluae) x @@
con & (\% %\1(\9) Y Pauils
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S B *C@
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Cortr (1 + snEr) )
= L _|sec®

oS
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(o—1)(0%1) = a*—L

Example 13: Simplify”
csc 1 csc +1 ’j\

CSCX I CSCX —

Cot ¥ [Cscx 4[)% w(cscx —U

([(cscx-| Y csex £ 1)

Cot X (C§c>< + | < Ccsc¥ _,\)

CEE_JNJL“) - M“*‘O?<

Coty - AL cSCX

cok X
R B
"™
9 CcsCX S |
- - conX
Cot XK 5\\“%)
- __%:.\/-\-—%——""" e X — ZSeCX
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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.) /
5 3 dc ¢ | -
Example 14: If cotfd= e whe find the exact values of tan(é) and
sec(0).
e 1 | = 1\
Cok®r /\o

|+ ( 12\"= 5P
5 )7
2
(4 ]U(Q p— ‘60{ - 5 9 ll/
=7 T 25 25

+ 1%

o= T o =\
— €< - 25 =
secb= T =
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POPPER for Section 4.4
Question#3: Simplify: (sinx+cosx)” —1 2

Hint: (a+ b)2 =a’+2ab+b?
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