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1 Using Fndamental ldentities
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Chapter 5.1

A —

Objectives

/
Students will {E rigonometric identities
to evalvate trit ctions, simplify, and
rewrite trigonometric expressions
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Objective: Use the fundamental f
trigonowmetric identities to U NoCaMen1a [
verify identities.

> 0

rigonowetric ldentities

~2= The tundamental Trigonowmetric ldentities all start with:

sin?x + cos?x = 1 |

~2= We have shown that to be true several times and | am not going fo repeat it
here. You can verity this easily enough on your own.
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trigonowmetric identities to U NoCaMen1a [
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Objective: Use the fundamental f s e el
trigonometric identities to Fundamental Trigonometric ldentities
verify identities.

~2= Pythagorean ldentities

sin?x + cos?x = 1 [

sin”x  cos”x 1

sinZx  sinix  sin’x

C0S X ]
cotx = — CSCX = —
Sin x SIn X

1 +cot?x = ¢s02x ese2x - cotx=1]| & X o




Objective: Use the fundamental f s e el
trigonometric identities to Fundamental Trigonometric ldentities
verify identities.

~2= Pythagorean ldentities

sin?x + cos?x = 1 [

sin”x  cos’x 1

cos’x cos’x  cosix

Sinx R
_ SeCx =
fanx 208 X 008 X




Objective: Use the fundamental f s e el
trigonometric identities to Fundamental Trigonometriec ldentities
verify identities.

~Z= Pythagorean ldentities
sin?x + cos?x = | |
1 - cos?x = sinx |
1 - sin?x = cosx |




Objective: Use the fundamental

—

trigonometric identities to | [’JG Al nadamen ’1'2[ [Of@ﬁ Tities

verify identities.

Even/0dd Functions

Odd Even |
sin(-x) = -sinx | cos(-x) = cos X |
esel-x) = -¢se x | sec(-x) = see X |

tan(-x) = -tan x ~2= The important fact to take from this
cotl-x) = -cot x | is the sign of the input and the result.




Objective: Use the fundamental f
trigonowmetric identities to F Unoamenta [
verify identities.

= 0

rigonometrie ldentities

Co-function ldentities

sln(%—x)wosx

cos(ﬁ—x)— sinx
7 —

JU
faﬂ(i—X)—GOfX




Objective: Use the fundamental
trigonometric identities fo

—

Fundawmental Trigonowetrie ldentities

verify identities.

~2= Summarized in your book

STUDY TIP

You should learn the fundamental
trigonometric 1dentities well,
because they are used frequently
in trigonometry and they will also
appear later in calculus. Note that
1 can be an angle, a real number,
or a variable.

7

Fundamental Trigonometric Identities

Reciprocal Identities

I l l
sSin U = CoS U = tan u =
csc u sec u cot u
1 I l
cSC U = —; sec U = cotu =
Sin u cos U tan u

Quotient Identities

SIn U COS U
cotu = —
CcCoSs U SIn u

tan u =

Pvythagorean Identities

sinfu + cos?u = 1 | + tan?u = sec?u | + cot?2u = csc?u

Cofunction Ildentities

N |
S11 ? — U] = COS U

\,

o . |
COS 7 — W) = SInu

T | T |
tan{ = — u | = cot u cot| > — u| = tanu
(W ) (ﬂ- )
sec| — — u | =cscu cscl—— u] = secu
2 | 2
ven/Odd Identitie
Even/Odd Identities
sin(—u) = —sinu cos(—u) = cos u tan(—u) = —tan u
csc(—u) = —cscu sec(—u) = sec u cot(—u) = —cot u

\




Objective: Use the fundamental _ :
trigonometric identities to | [ e Fu ndaments

verify identities.

Using Fundamental ldentities to Verify Other ldentities

~2= To verify an identity, we show that one side of the identity can be simplified so that
one side of the identity is identical to the other side.

~2= Each side of the equation is manipulated independently.
~2= Usvally start with the side containing the wmore complicated expression.

~2= Substitute fundamental identities until you can rewrite the original expression
in a forwm identical to the other side.




Objective: Use the fundamental _ : o TR atas
trigonowmetric identities to | [q@ Fundamental ldentitios

verify identities.

Study Suggestion

—
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Make certain you understand how these identities are derived and then meworize a e e
of these identities. You will need to use variations of these fundamental identities.

(Whenyousee| sin?x + ¢os?x = | vou‘wlllwanf to remewber that can also be written...
1 - cos2x =sin2x | 1 - sin2x=cosx | &

Know the identities!!t




Objective: Use the fundamental f
trigonometric identities to Fundamental
verify identities.

— r r

rigomometrie ldentities

Study Suggestion 2

~2= Verifying an identity is different from solving an equation. We do not use the properties
of equality to verify an identity. Each side is manipulated independently to a match.

<2 You cannot be sure an identity is actually an identity until that identity has been verified.

~2= When working with these identities, do not get lazy (as | do on occasion) and not write

the variable (x or 8). Do not write sin tan when you mean to write sin x tan x. The
functions are meaningless without an argument (variable).




Objective: Use the fundamental _ :
trigonometric identities to | [ 1e Fundaments

verify identities.

Example | Ifescu=-53 and cosu > 0, find t the other five trigonometric values.
eSCU = 3
3 ! ‘
Siny = 5 CSCX = S SeC U = y secx = 208 X
[ 3\
0082021—\—;/ =1 2952% OOSZX = l—sinzx
coS U iizi cosv >0 4 1
3 3 cot v = —— cotx =
3 3 tan x
_ __? _ _z ~ Sinx
fan 4 4 anx = esx
5




Objective: Use the fundamental _ : .
trigonometric identities to | [f, e Fundawmental lde:

verify identities.

~2= We can start by simplifying a trigonometric expression by substitution.

Simplify: | cos x(secx —cos x)
(1 A ]
cos x (sec x — cos x) = cos x — C0S X secx =
\ COS X y, COS X
COS X 2
— oS~ X
C0S X

—1-cos’x 1-cos’x = sin’x

—sin’x




Objective: Use the fundamental f
trigonometric identities to Fundawmental

> ©

rioonowetrie ldentit

verify identities.

~= \lerify: | escxtanxy = secx
csextfanxy = secx
CSCX = —

1 Siny SiInx

cscxfany = ———e 00 X Sin ¥

i tanx = uh

l COS X
oS X

sec X The identity be verified.




Objective: Use the fundamental

trigonometric identities to Fundamental Trigonometrie ldentities
verify identities.

cot? x +cos? x + sin? x = cse? x

cot?x +1 cos’ x +sin‘x =1

cotZx +cos?x+sin’x

2
CSC X 1+cot’x = cse?x

verified.




Objective: Use the fundamental f
trigonometric identities fo F Unoamenta [
verify identities.
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rigonometrie ldentities

<= Example: Using Factoring to Verity an ldentity

sinx —sinxecos’x = sin’r

Factor sin x from the two terws.

sinxy —sinxcos’x = sinx(1—cos?x) Distributive Property

sinxl(sinZx) 1-cos’x = sin’x

We did it.

— sin’x




Objective: Use the fundamental r
trigonometric idenfities to Fundamental Tr

verify identities.

<= Example: Combining Fractional Expressions to Verify an ldentity

sinx  1+cosx

F— = 2¢8CX
l+cosxy  sinx
sinZx+cosix = 1
Comwon denominator
> sin” x +cos” x +1+ 2cos x
sin? x (1+cosx)(1+cosx) — :
= . sinx (1+ cos x )
sinx(1+cosx)  sinx(1+cosx)
sin’ x (]+Zcosx+coszx) _ 1+1+2¢0sx _ Z+Zcosx
~ sinx(l+cosx)  sinx(1+cosx) sinx (1+cosx)  sinx(1+cosx)
s 2 2
sin“x +1+ 2cosx + cos” x 2(1+ cos x) 2
_ Sin - = =2c¢8c X

M/’ O -
i \ o >
.f = ' .'/

sinx (1+cos x ) - sinx(1+cosx) sinx




Objective: Use the fundamental r - - .
trigonometric identities to Fundawmental rigonometrie ldentities

verify identities.

2= Example: Working with Both Sides Separately

1 1

— + ———— = 2+2fan’0
1+s8ind 1-sing
_ 9 2
Cowmmon denominator = 2+*21an”6
_ + +an
_ (1-sme)  (I+sin0) - Z“Z tan” 6] 2
— (1-sin6)(1+sino) | (1+sin6)(1-sino) l+tan“x = sec”x
~ (1-sin6)+(1+sin0) — 9400%0
~ (1-sin6)(1+sin6) oty
2 2 oS X
] 2

1—sin20 cos’ 6 _
cos’ o




Objective: Use the fundamental

trigonometric identities to Fundamental Trigonometrie ldentities
verify identities.
<= \Jerity: 1+.cose = 8¢ +cot o
Siné
P ese o
1+ coso _ ] : oS 6 sin g
Sing sing siné
c?se _ oto
— 0¢scO + cot O Sin &




Objective: Use the fundamental

< r

trigonometric identities to Fundamental Trigonometric ldentities

verify identities.

sec x + esel—x)
8eC X CSC X

2= \erify: = SinX — COS X

+esel—x)  secx +—eselx)
Secx +osel—xJ _ secx SCtX esel—x)=—csex

$eC X CSC X $eC X CSC X
. oseck eSC X
SeCX CSCX  SeCX CSCX 1
COS X =
1 1 secx
- esex  secx Sin X — ]
CSC X

= SinX — COS X




Objective: Use the fundamental _

trigonometric identities to | [q@ Fundamental ldewnd
verify identities.

~z= Simplify:| ese” xeotx — cotx

ese? x cot x — cot x = (csczx—l)co’rx ese’x—1 =cot?x

— (co’rzx)co’rx

cot’ x




Objective: Use the fundamental _

trigonometric identities to | [ﬁ@ F( mdament /[ [()([q 1fies
verify identities.

~z= Simplify:| tanx sinx + cosx

. [ smx\ . Sin X
fan x sSinx +cos x = SIN X + COS X tanx =
 COS X oS X
sin’ x
— COS X
COS X

_sin*x  cosx

©C0SX  COSX

~ sin® x +cos’ x 1
C0S X C0S X

cos’ x +sin‘x = 1

= $eCX




Objective: Use the fundamental : .
trigonowmetric identities to 7 F UMoamens [ [

verify identities.

2= (Combining Fractional Expressions

seer tanft
tant 1+sect

~ seef(l+sect) tant(fant)
~ tant(1+seef) tant(1+sect)

~ secf +sec’ f tan’ t
tant (1+sect) tant(1+seet)

Comwmon denowinator

sect + sec’ f —tan?f
tant(1+sect)

sec? x — tanx = 1

seef+1 1 _ oot oty — 1

B ’ranf(l+secf)  fant tan x




Objective: Use the fundamental _

trigonometric identities to | [ e Fu ndaments
verify identities.

Factor: |  cos’6-1
cos’0—1=cos’0—1? =(cos6—1)(cos6+1) a —b*=(a+b)(a-b)

~2=Faotor: |  sin0-3sino—10 =(sih6—5)(sin6+2)

<= Factor: sec’f —tanf -3  see’x=1+tan’x

=(1+tan’t)—tant -3 =tan’f —tant -2 =(tanf-2)(tanf +1)




