NOTES: SECONDARY 2H
SIMPLIFYING TRIGONOMETRIC IDENTITIES

VOCAB:

* A trigonometric identity is a statement of equality that is true for all values of the variable for which both sides
of the equation are defined.

Basic Trigonometric Identities

Reciprocal Identities

cscl = —
sin &

sinf = !
cscl

secl =

cosd =

Quotient Identities

tan @ = $in 0

cosd

cotd =

1 1
cotd =——
cosd tan @
1
tand =
secd cotd
cosd
sin &

When simplifying trigonometric expressions, we manipulate the expression using identities until we get the most

simplified answer-.

Your final answer should not have any fractions

**A trick that is sometimes helpful is to replace all trig functions with sine and cosine.**

Example I: Simplify the following trig expressions.

a.cotx -sinx

cotf
C.
csch

cose

sSin®

Sin®

050

b.cscx -tanx

. S

Shat cosy 'ZSQCX
secx-cscx

" tanx-cotx

—_‘.——-

CosY SinX

- SiaX | cosx
CosX Sirc
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= CosX SinX

= lS ecXeseX
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By the Pythagorean Theorem we know that SII1 X +COS X = 1

=> Divide gvery term b COS X and simplify (no fractions!) your result:
i Y )’ plity Y

X+cos'y = |
Ccos'Y Cco'X Cos'X

[Lan"x +| = Sec’;\

=> This tln]i d|V|de every{erm by sin” x and simplify your result:
<+ cos'¥

§ n‘x Sinty sln\w
| + cot'X =cscx|

These relationships are called the Pythagorean ldentities.

We can manipulate the Pythagorean Identities to find more equivalent statements.
I. Use the Pythagorean ldentity: sin? x + cos’x=1
I. Solve thﬁibove Pythagqrean Identity for sin? x 2. Solve the above Pythagorean Identity for cos? x

X+ Cos X =(
- Cos'y ~cos’¥

Ty _ 2.\

[siny = 1= cos®y

Il. Use the Pythagorean Identity: tan’x + 1 = sec?x

4. Solve the orean Identity for 1

| = sec*x —tan’ |

3. Solve the above Pythagorean ldentity for tan® x
2 1
ke saxe

lll. Use the Pythagorean Identity: 1 + cot?x = csc?x
5. Solve the above Pythagorean Identity for 1 6. Solve the above Pythagorean Identity for cot? x

]E cSCiX—cot®x X

Example 2: Simplify the following trigonometric expressions.
1+tan? x

b{cos? x + tan® x & sin® x

e
sin? x+cos? x

=_£e£’;’£.- Sec?
o [sec] L +tartx = [secy]

Sometlmes when we simplify a trigonometric identity, we need to either factor or distribute to expand.

I 16 -
| -cos x:(l—cosxx'“%x)




Example 3: Simplify the following trigonometric expressions. U= S‘ inx
a. sin3 x + sin x cos? x b.1— 2sinx + sin?x

sinx(sin"x + cosx) |-2u+ u* y
. =[ Cu-Du=-D= (u-1)
siny (1) .-/@nx-—tﬂ

c. cos4 x—2cos’x+1 U= COS?X 9 & (Secx:;inégsjcx D $€ W - |
2oyt g|n‘x«osr=| sintx
sec*y -1  tan'x
(co x-l) -fcos‘x-l"o . =
- ::?\1);: sin'x Sin'x  “gintx
- ——— e 9 °
(-sirx)" Cot1 = —ginX sigy ' _
: = Tos™y SHX "~ cos*x
=[sec*¥
.(F)ddsiven Identities .F ) .F
. " =X)= - -X)=
Cofunction ldentities O(dd Functl-cgltz;x Ev‘e‘n Functiorgx)
sin @ = cos (90° — 6) cos 8 = sin (90° — 0) sin(,—_zg)= —sinx cos(:_x) =C0osx
tan 6 = cot (90° — 0) cotf = tan (90° — @) csc(— x) = —CSCX sec(— x) =secx
cscl = sec (90° — 0) sec = csc (90° — 0) tan(— x)= —tanx
cot(— x) =-—cotx

Example 4: Simplify the following trigonometric expressions.

a. cos x sin(—x) sec x b. cos(—x) csc(—x) tan'xx
cessinx)gaet cos X(- -Cse0e) ‘:9';,,
s ;C%Si_nx!‘ \-Dbl' (S". )( sv::-
_W d. cot(90° — x) — sm(90° - X)
X
- %27= -1 tany (c.,,(.x\)(cosx)
tanx(coSx)(casx)

-.-Enx-cosﬂ




