
Setion 5.1: Using Fundamental Trigonometric Identities

1 Recall: Fundamental Trigonometric Identities

Type Identities

Reciprocal sin ω = 1
csc ω

cos ω = 1
sec ω

tan ω = 1
cot ω

csc ω = 1
sin ω

sec ω = 1
cos ω

cot ω = 1
tan ω

Quotient tan ω = sin ω
cos ω

cot ω = cos ω
sin ω

Pythagorean sin2 ω + cos2 ω = 1
1 + tan2 ω = sec2 ω
1 + cot2 ω = csc2 ω

Cofunction sin(ε2 → ω) = cos ω
cos(ε2 → ω) = sin ω
tan(ε2 → ω) = cot ω
cot(ε2 → ω) = tan ω
sec(ε2 → ω) = csc ω
csc(ε2 → ω) = sec ω

Even/Odd sin(→ω) = → sin ω (odd)
cos(→ω) = cos ω (even)
tan(→ω) = → tan ω (odd)
cot(→ω) = → cot ω (odd)
sec(→ω) = sec ω (even)
csc(→ω) = → csc ω (odd)

Table 1: Fundamental Trigonometric Identities

1

-
-> sec2-1 = tant

1 = cc28-coto

1-esc = -cott
-



2 Example 1: Simplifying Trigonometric Expressions

2.1 Problem 1.1: Simplify sin x cos2 x→ sin x

Solution:

2.2 Problem 1.2: Simplify sin t+ cot t cos t

Solution:

3 Example 2: Factoring Trigonometric Expressions

3.1 Problem 2.1: Factor sec2 ω → 1

Solution:

2

-

Sinx (x-1) =Six
ina

sin'x + cosx= 1

-sinx = - (1-cosx) = cosx-1

G
sinx = 1-cos"X

sin t + c cos

= st+costsinT
-
=tcost =c

= secho-12 (differenceneares
a -5 = (a-3)(a+3)

a= seco
& b= /

Secto-F= (Sect-1) (seco
+1)



3.2 Problem 2.2: Factor 4 tan2 ω + tan ω → 3

Solution:

3.3 Problem 2.3: Factor csc2 x→ cot x→ 3

Solution:

3

↓ quadratic
form

Review AC
Let tant =X - method for
-

4x + X -3 = (4x -)((X+1) factoring
quadratios!

4x+x- ) = (4x- 3)(x+ 1)

4 tan't +tant- >= (tant
->) (tant

+1)

use cs'x = 1 +cotX ↓
csc'x - cotx - > = 1 +cot2x - cotx

- >

= cotx-cotX
-2

Let cotX =y.

y - y
- z = (y

-z((y +1)

= (cotX -2)(c+x+1)

(sx - cotX -3 = (otx
-z)(co+x+1)



4 Example 3: Rewriting Trigonometric Expressions

4.1 Problem: Rewrite
1

1 + sin x

Solution:

5 Example 4: Trigonometric Substitution

5.1 Problem: Use the substitution x = 2 tan ω (with ω in quadrant I) to rewrite↑
4 + x2

Solution:

4

multiply by conjugate

The conjugate of 17
sinx

is 1-sinx.

#sinxx=r
=

1-sinX=ix-six
=== seix
=
sechx-tanxsecx

#xz = A
O

=Vat =Mutat

=+tanz) =#Vitant-
=2J
= 2 Seco

Sect = (sec)
= I sect since o is

in QI , sect-co
is positive .


