6.1 Reciprocal, Quotient and Pythagorean Identities

A. Trig Identity : A trig equation that is frue for all permissible values of the variable on both sides of
the equation.
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Example 1: Verify the identify for x = 3

(tan@ — 1)? = sec? 9 — 2tan 6

sub X = :§; into H\L idenh‘-ly
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(‘i'o.nl—g,L 1)t - sec"—g‘- ’L‘l‘an‘g‘

(VB 10" = (secT)t - 2(N3)
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(W2 -1)(N3-1) = ()} - 23

3-NZ2-N3+1 = 4 - 243

- 23 = 4 - 243
lef+ stde = r|'9h+ side

thercfore ,  +he identity has been verified

B. Reciprocal Identities

cscb = ,' secO : l cot® = L.
sSin@ cos® +an©
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C. Quotient Identities

+an® = sinb

cos ©

Example 2: Simplify the identity

Q) sinf cotd = cos O
| F———)

rewrite quotient identty

S/KQ' cos® i cos®

sy(O

|
1
cos© :: cos ©

cot 6 K‘ 'wr|'+L

b) ——

cos®
sin®

A . . cosO
sin®

cos®
sin©

£osO } denominator
sSin®

W i o e, ) oo
j TIAITIST A TOT

this  complex. Fraction can be rewrilen

as o mulhplication

g0 . sy

si/fe 050

: | (final answer)

v’

same ‘

cot &+ cos@
SO

Do not_  move derms from one

side  + the other when

s(mplﬂyl.nﬁ !



D. Pythagorean Identities

¢0s*0 + sin"0 =

W

recall :  sinb :
CscO =
= rL
®
% Sl 07 I
L+ 1
y© oy

cot*0 + |

Example 4: Simplify each expression as a single trig function.

a) sin @ (sin® @ + cos? 8) secd
L

y L ]

rewrite

( fythagorean identity)

s S;'\ 9 ) (_L_—
coso
: _5_‘_'1_9_ } rewrite
cos®

: (tan®-

rewrtte

O

single +ra‘3 rahd
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= esed

cos® = X
r

sec : I

»*

+ ﬂan"& = sectO

tan® = Y
%

cotO = X
Y



/ mwrlk

tan 6 (sin? @+cos? 9)
secO

s
< tan® (1) BRIIRTRE
sec&/

= SI.VIG
cos® rewrite as e hnulh‘pll’ca..h’m

|
cos®

= ] 9 ° c G I .
= e

¢ hewrite
c) (tan6 — 1) + 2sin 6 seco

b)

i3

(JunG “1)(HanB-1)  + 2sIn0 secd
' rewrte

Expomd (FoTL)
: tan*@ - twnbd - tan® + 1+ 2sind (-‘—)
cos®

R o

tant® - 24un® + | + Lfsuh@}
cos©

N rewri e

y A 2
" Yythagorean
ldentity

* sect® - %9-&- 2749

Practice: p.296 #3, 4, 5q, 6c, 10, 12b, 14



