Analytic
Trigonometry

5.2 Verifying Trigonometric Identities
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Homework

p387 1-55 odd
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Dhjective

Verify trigonometric ideatities.
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When you are not sure what to do, and you are about to give up, one first step that is often
useful is to convert everything to sine and cosine.
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Reciprocal Ideatities
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Co-function Identities
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Quotient Ideatities

Pythagorean Identities

sin?x + cos?x = 1

COS X
sinx

cot x =

tanx =

1 - c0O0S2x = sin2x 1 + tan2x = sec?x

1 + cot2x = ¢csc?x

1 - sin2x = c0os?2x

Lven

COS (—X) =

COS X Sil‘l(—X) = —Ssinx

tan(—x) = —tanx
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Using Fundamental Ideatities to Yerify Other Ideatities

To verify an identity, we show that one side of the identity can be simplified so that it is identical
to the other side.

There is no one single path to verifying an identity. This is your opportunity o show creativity in
finding the steps to verifying a frigonometric identity.

Each side of the equation is manipulated independently of the other side of the equation.

Start with the side containing the more complicated expression.

Work with only ONE side of the identity but keep in mind the goal.

Substitute fundamental identities until you can rewrite the original expression in a forwm identical
to the other side.
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Study Tip:

Verifying an identity is different from solving an equation. You do not use the properties of
equality to verify an identity. Each side is manipulated independently until you get a match.

You cannot be sure an identity is actually an identity until STUDY TIP
that identity has been verified.

Remember that an identity 1s
only true for all real values 1n

When solving an equation we are finding values of a variable that the domain of the variable.
make the equation a true statement. When verifying an identity, fh(’f nstanee, In ]f’iamplehl
we are stating that the statement is true for all values in the © 1¢ety 15 hot frue when

. : 0 = /2 because sec? 0 is
domain of the function. not defined when 6 — /2.
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When working with these identities, do not get lazy (as | do on occasion) and omit the argument
(x or 8). Do not write sintan when youv mean to write sin x tan x. The functions are meaningless
without an arquwment (variable or angle measure).

You would not write 5/ =42 because it makes no sense. Similarly, you do not write 5sin = 42.

Absolutely, positively never distribute or cancel a trig designation.

siny X
8 ¢ T
siny y

The designations for the trig ratios are functions and have no meaning without an arqument.

sin(x * 2) # sinx + sin 2
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| Guidelines for Verifying Trigonometric Identities
1.

Work with one side of the equation at a time. It is often better to work
with the more complicated side first.

. Look tfor opportunities to factor an expression, add fractions, square a

binomial, or create a monomial denominator.

. Look tfor opportunities to use the fundamental identities. Note which

functions are in the final expression you want. Sines and cosines pair up
well, as do secants and tangents, and cosecants and cotangents.

. If the preceding guidelines do not help, try converting all terms to sines

and cosines.

. Always try something. Even paths that lead to dead ends provide insights.
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We can start by simplifying a trigonometric expression by substitution.

Verif:  cos x(see x — cos x) = sin’ x

(1 )
cos x(sec x — cos x) = cos x oS X seCx =

\OOSX J, CoS X
COS X 2

— oS~ X
oS X

—1-cos?x

— sinZx 1-cos’x = sin’x
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Verify: cscxtanxy = secx

esex tanxy = secx

esex tfanxy =

| eny

| _
Sinx— oS X

1
C0S X

SeC X

1
CSC X =
Sin X
Sin X
tan x =
COS X
The identity be verified.
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a =

Verify:  cot? x +cos? x + sin? x = ese? x

cot?x+cos’x+sin’x = cot’x+1  cos?x+sinZx=1

ese? x 1+eot?x = ese’x
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cxample: Using Factoring to Yerify an Ideatity

Verify: Sinx —sinxcos’x = sin’x

sin x — sin x cos” x

sin x (1 — cos?

sin x (sin? x)

sin’ x

Factor sin x from the two terws.

X)

1—cos’x = sin’x
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= 2cot?x
seex—1 seex+1

Verify:

1 | sec x + 1 sec x — 1
seex—1 secx+1 (seex—1)(seex+1) (seex—1)(secx+1)

Comwmon denowinator

- 2
seelx—1

- 2
tan’ x

tan?x = see’x -1

= 2¢ot’ x

14/22



r r 0 r
I-A‘\Af[‘-r»)f‘-f.,)

Combining Fractional Expressions to Verify an Identity

A e .

13 i «’r L

siny  1+cosx

~Ide 1fifioc
ol

erify: F— = 2csex

verity: 1+cosx  sinx
sinx lreosx  sinx  (1+cosx)(1+cosx)
I+cosx  sinx sinx(1+cosx)  sinx(1+cosx)

sinxy  (1+2cosx+cos’x)

Common denominator

sinx(1+cosx)  sinx(1+cosx)

sin?x +1+2cosx +cos? x

sinx (1+ cosx )
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Combining Fractional Expressions to Yerify an ldeatity
siny  1+cosx
l+cosx  sinx

= 2¢8CX

Verify:

sinx 1+cosx  sinZx+1+2cosx +cos’x

, | sinZx+cos’x = 1
l+ecosx  sinx sinx (1+cosx )

sinZx +cos?x+1+2cosx
sinx (1+cosx )

1+1+ 2cosx 2+ 2c08x

sinx(1+cosx)  sinx(1+cosx)

2(1+ cos x) 2

B sinx (1+cosx) :S“‘—X:chcx We did it.
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Example: Working with Both Sides Separately

Verify:

1 1

l1+sine 1-sino

] .\ ]
1+sine 1-sino

= 2+*2tan?e

(1-sino) | (1+sin6)
(1-sin6)(1+sin6) (1+sin6)(1-sino)

~ (1-sin6)+(1+sino) 2

2

Comwmon denominator

— 2se¢20 = 2(1+’ram2 9) — 2+ 2tan?o

(1-sin6)(1+sin6) ~ 1-sin?0  cos?0

1+tanx = see’x
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a =

{ B
1014 [

: 1+cos6
Verify: — = ¢scO+coto
sing
l+cos6 1  coso sng 6500
Sing singd sino
€080 _ oot
— ¢scO+coto Sin 6
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Verify:

f L9 ey

"

sec x + esel—x)

Sec X CSCx

= SinX — COS X

sec x +cse(—x)  secx +—cselx)

SeC X CSC X

$eC X CSC X
_osecx CSC X

esel—x) =—csex

- secxescx  Sec.Xx eSeX

1
CSCX Secx

= SinX — COS X

COS X =

Sinx =

Sec X

CSCX
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Verify: (1-+cot?x)(1-sin”x)=cot’” x

(1+cot? x)=cse’ x

(1+cot? x)(1-sin? x) = (cse” x )  cos” x )

O
:\sinzx)(coszx)

(1-sin® x) = cos x

ese? x =

sin? x

~cos”x
sin’ x
= cot’ x
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Verify: secv +tanv =

secy +tanv =

) cosu(1-sinu) 1-sinv  1-sinu\ seco

1

secy —tanv

1 sinv _l+sin

COSy COSU

cos’ v

1

secy — Sinv

COS U

COS U

COS U

1+siny

COS U

COS U

1

1-sing

\1—SihlI/

(secy

Secu

1

~ 1-sin?y

- cosu(1-sinv)

1
 secy —Sinv secu

siny  secu—tanv

CoOS U
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Verify: cotfcost =cser—sint

2 t .2 s .2
coffcosfzc?”cosf :co.s f :1_?'" o ,l s'f‘ ! =c¢8¢f —sint
sinf Sinf sinf sint sinf
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