6.2 Sum, Difference, and Double-Angle Identities

A. Sum Identities

sin(4 + B) = sinAcosB + cosAsinB
cos(A + B) = cosAcosB —sinAsinB

tanA + tanB

tanA+B)=——
AR+ By 1—tanAdAtanB

B. Difference Identities

sin(A — B) = sinAcos B — cos Asin B
cos(A —B) = cosAcosB + sinAsinB

tanA —tanB

tanA—-B)=———
A ) 1+tandtanB

Example 1: Simplify the expression as a single trig function.

. T 371'+ T 3m
sm8cos c cos85m c

@ Match +he paHern with the cornespond]n3 idnnh‘i-\,

A: I B : 2L - additon identty for sine !

8 5
sin(A+B) = sn'n(—;[ +-%1)

@ Simpiify  the idenhdy
- sin 5_17_ -l-.&l‘l!'.)
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Example 2: Find an exact value for cosl—”2

(no calc. V)
O Rewrite E as +he ;i.e,mt/cllﬂ&:r@a«r(e of. 2
special  angles
Yyw - 2T - I o B -2W = T
1 )} (2 12 I (§
- T it [
) Wy ™ o Y b
W___,J
/ we'll wie +his
A
® Find o cewcs‘pond{mg !‘szn"'m'-%y
cos (A-B) = cosAcosB + sinAsinb
cos () = cosl:;-cosj,f + sing sinik
@ evaluode us) ng special "i‘rians(,e 5
Ji
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IS hot a special angle .

I = _LBI— ) I -_ﬂ ) 1 = H
) 1 4 (Y% b 12
(X@\q”)‘\k.,
XN I ,J"
os(E) = (F)E) + (Z)Nk)
. L A3
AR 24
s |+ ,\[g
282

@ Ractionalize +he denominatsr
ANy AT
2N72 N7
= A+ A
2-2
(N2 + N
Y

Example 3: Simplify and create a double-angle identify

a) sin 24

b) tan 24

(8]

sin(A+ A)
SINA COSA + sINACOsA

ton A + tun A

| - tanAtanA

b) cos24 = coSA cosA = sinAsinA
or

»* costA - (- cos*A)

2cos*A — | \. usu'ng

v Pythagrean

(1-sin*A) - sin*A (dantihy
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D. Double Angle Identities
sin24 = 2sin4 cos A
cos? A —sin® 4
c0S2A =4 2cos?A—1
1—2sin®4

2tanA
1—tan%4

tan24 =
Example 3: Rewrite as a single trig function

2tan 20°
1 —tan?20°
Find the corresponding  idenhty .

tan2lA = 2tan A A: W
|- tan"A

SO... 2tan 10° 2 tan2(w°) =
-l =-tan" 20"

Example 4: Evaluate. Determine the exact value without using a calculator

10 cos? (%) -5 } Factor , GCF

0) Find o correspcmd'mﬁ idﬁn‘tﬁ-y

: 5(2605"(%) - ) 2Zcos*tA -1 = CcoslA
. A‘% :

s ( cosZ(%))

“

5 (cos%)

® Evaluate Using o special &

,@ 5(C0§Ié") : 5(

| : (5N3

v &
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Example 5: Evaluate. Determine the exact value without using a calculator

(sin g) (cos g)

since  sinth = 2sinAcosA , we can say Hhat...

-'i-s'mzA : snAcosA

so... s:‘n:g‘coslsr- ; *{S'"Z(%)

. B G
g __!_ ) evaluate wu+h L—\—§ :
2 "l' / special '

T
) 2 ( Ni
- N [ _') =
1 T Zn N L
Example 6: If cos 6 = s and ;So<sm find the exact values for:

| S

locates +the angle t ‘jl . ¥

'R
! 3=r " 51 = 3= ()
|
YN yt : 9 -1
: | . -
- J 8 cos¥ sink
a) sin26 . b) COS(z-i-Tl’) ' —b_?[ %‘Qov/
B
“ing8l = 2smf cost cos(@ + 1) = cos®©cosT — sinOsinT
: 2(%)(%‘) ‘ o ‘ evo;l&q.k /
B \/ - ’-’C{l‘ = cosO (-¥) - sinb (o)
2 (%)(~3) €10 | .
simpli - «5)(4) - (%)(o)
SR L 4
9 ' = -'5
= -?_'\ltm,
9

W

Practice: p.306 #2, 4, 5, 8abc, 11, 12q, T6, 20



