Lecture 33: Section 5.2
Veritying Trigonometric Identities

Verifying trigonometric identities

Conditional equation vs an identity
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Ex XY =3

Recall: A conditional equation is an equation
that is true for only some of the values in its domain.

T
ex. tanz =1 @L\
1!

\«
An identity is an equation that is true for all real

values in its domain. x=9= (x+3)(x —2)

ex. sin®z=1—cos’x /,\)o MATTERL WRAT

Shix+cosix =) X—\JALVE YOO PLiGin,

.y 1 o s . THIS IS TROE
Guidelines for Verifying Trlg‘gn(\)metrlc

Identities

1. Start with one side. It’s usually easier to start
with the more complicated side.

2. Use known identities. Bring fractional expressions
to a common denominator, factor, and use the fun-
damental identities to simplify expressions.

3. Convert to sines and cosines. Sometimes it is help-
ful to rewrite all functions in terms of sines and cosines.
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ex. Verify the trigonometric identities.
1
1)

—=secx +tanx
secx — tanx

*tants +)=sec?yx
LRS = [ secx + tanx )
(Secx~tanx ) SRLX ¥+ tunx

1= setx—tqnix

-

=  SLX ttanx

Sectx —tantx

= <QecX + tanx

= SecX+tanx = RV

= secl — cos O

EHS = SeC 8- oy©

=

1 _wse = L - COS@BCQSG
CRKO COYG @YV
- I;C_Og_e = SN’ _ LV
@ OSNQ

Checkpoint: Lecture 33, problem 1
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ex. Verify the trigonometric identity

1 1
2tanxrsecxr = . — :
l—sinx 1-+sinx

P—HS: —l - l_
‘_Sir\ X I+ SanX
= [1+SinX 5 | _ / 1=Sinx |
I+SinX [-Sinx ) ( I-siAx >( l+s.'n><>
s \ 4+ SinhX | —3inx

O +siny)(1-sihx) (14517 (1-5inx)

= (Hsinx) = (1-572%)

[—Sintx
- 1% - 2%
Sinx SinX | = 2€anx seLx = LHS V
C_ON ™ X COSX CO0SX
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ex. Verify the trigonometric identity

0
%zsecﬁ—ktanﬁ
Lis= s - Wso (Hsih@)
[-Sin B [-Sin B J+sin @

CosO( 145in )

[—sinte

COSO +v@ SInWG

(il

RO

T LSO L wesBSing
s oG
cosS NS
+ Sin®
oSS CONG

= l

= SRUEO + tan
= A V

Checkpoint: Lecture 33, problem 2
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ex. Verify the trigonometric identity
sin 6 1+ cosf

+ — = 2csch
1+ cosd sin 6
LES= SinG + IFeoy o
|+CON® SIiNG

= SinG (anG - INE N, I+CO\O

|+CO0SO \Sin® Sin@ |+C 08O
- Sin- & | +2¢09 + (3@
SINO( HCos®)

Sin@(Hcose)

= SO+ 2O HWOSEE SNt 4o tee |

$in G (1+0s0)

= I+ +7 w6

- 2+ 2CoN 0
SinG (1+coxs ) Sin8(1+C0x0)
= 2(Uses8d 5
SinO(1+Le50) Siné
= 2¢O

L33 -6 = RPHS V



ex. Verify the trigonometric identity

tan 6 + cot 0

=1
sec 6 csc 6

i 31/\(9 (03O
LRS= tand + ot - RN > (SM\G COMM O
SRQLO (SCO =INQ)
(COSG)(SMG\ PEAOM
= (310N (sinE 3 Qogs (RAO
NiTa Y4 CONO LOSG)( JING

(C‘Fbe 5 (SMG\

N 2
- S\V\—G’ + CO&_ZG Sib’\l@ ‘l'(,OS?'@

SINGCOMQ C0NQ Sin6 _ L SinG
|
((0393\*"(9 CO0SIN O
. [ - LOSe sine
CONIINEQ )
- ' = L HS b/

Checkpoint: Lecture 33, problem 3
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Sometimes, it is practical to work with each side sepa-
rately to obtain one common form equivalent to both
sides.

ex. Verify the trigonometric identity

1 4+ cos @ B tan2 60
cos®  sech — 1

Lus= [4+cos® _ L NG
oSO CosO CONG

-

ths= tan’s (SQLGH \ = tan®e (SReo+1)

NI g SeCe+| Secte — |

= €an?8 (seLo+|)
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Calculus Examples

ex. Verify:

1) sin® z cos? ¢ = (cos® x — cos* ) sin x

LES = sinPx cov™ = Sinx(sinZxcos?x) ) Sintx = |- covix
= SinX (( |—(/052x}cos?_x)

= Sinx (Cosix-coyy)
= tHs V

2) sec’ xtanz = (tanz + 2 tan’® x + tan® ) sec’ z

LHS= sec’x t4nx

- ?
- 5eC % (Sec™x tanx)

= SeCL X ((S&X) tanx ) ) [+€an® x < gecy

a

_ 2
-~ SecC X(( \+f0mz><)1 tfw\x}

_ ?
= QL X ((l + 2tanly +tan 'y Ytanx )

= SeCx (+anx ¥ 2tan’x +Land x) = RHS v/
Checkpoint: Lecture 33, problem 4
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