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How could you calculate cos15° without a calculator?
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Sum, Difference, and Double-Angle ldentities

The sum and difference identities are used to simplify expressions and to determine the exact trigonometric

values of some angles.

SUM IDENTITIES

sinfd+ B)=sinAcos £ +cos AsinF
cos(A+ F)=cos Acos £ —sindsinf
tand +tank

tanfd+ )= —m8M8 —
an( ) l-tanAtanf

Examples:

sinf(12° + 23°) = sin12%cos 23° + cos12%s5in 23°
[, - -

| 7 7 T . L, it
CDSl g— CO5 — CO5 — — 5lN— 5N —

4)7"84 e 4
tan40° + tan25°
1-tan40°tan25°

tan(40°®+ 25%) =

DIFFERENCE IDENTITIES

sinfd—8) =sindcos £ —cosdsing
cos(A—F)=cos Acos £ +sindsinf
tand -tan#

tanf(d-F)=———
an ) l-tanAtanf

Examples:

sin{52° —33°) =35in52%cos33° — cos 52%5in 33°

(@ T T, T, T
COS| — — — | = COS— oS — + sin—sin—
\3 77Tz Tinging

tan 70° —tan 35°

tan(70° —35°)
an( ) =1 tan70°tan35°
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Example 1: Simplify Expressions Using Sum and Difference Identities
Write each expression as a single trigonometric function and determine the exact value for each expression.
a. cos290%cos80° +s5in290°%sin30°
|'ﬂ5;r-\" |"';r-\" |"’5"r“‘ |""'r\'
b. L L e #L

sin I\ﬁj' cos I\E_’Jl +Cos l\ﬁj sin I\?J,‘

Solution:

cos 290%cos 80° + sin290°%sin30° NEANNER 5z
sin |.\ﬁl,' cos l\?;‘ +cos I_\ﬁj.'




Notes 6.2, 6.3, 6.4 Sum,Difference&DoubleAngleldentities.notebook October 30, 2017

Example 2: Determine Exact Trigonometric Values for Angles

Find the exact value for each of the following:

T
a. sin{185%) b. ccsiﬁ;
e )
Solution:
H
sin(195°) cc:-s:-KEIT\'
L12)
- 2
— CoS L + él_r_
(2 (=
= co3( Xy IU
4
= SIS Ny (PR S (W

Coo ™
(2

(1

(\
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Example 3: Prove an ldentity Using the Compound Angle ldentities

Prove each of the following identities.

Fre Y
a sin;——x ;=cosx
L J
{ T { T
b. sin| x+— |—cos x+— =sinx
\ J . B
sin(la = b
# =tana+tan b
cosacos b
Solution:
a.
(m
sin| — —x |=cosx
\2 )
LHS RHS
fz
sin) —— x|

2 ) cosx
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_ LHS _ - R.HS
smLx ;J_COELX ; | @
Sine Cos & 4 SIome (cusxa:sf—

S <,> @e@ﬂ%x—%x (7/

&= J,g,.\x.(_l, SmX. /ﬁﬂO

f\

\

sm{a T —tana+tan b
cosacos b
LHS RHS
sinfa + B) tana+tankd
cosacos b
~ Qumoeovsh + %lo&osa
CosoCoSh
= Qnogsh ,M

Ooﬁqga(g Qm(:o@

= o} b

—_— /—

= fana + tanb @
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Example 4: Solve an Equation Involving the Compound Angle | dentities

7 T 1

Solvesinxcos%—co&x;in%=§,0£x£2fr
Solution:
sinxcosg—cmxsin%=%,ﬂEXEZH
|
= Sin (x-IL) = —
o 2
o
(
Xx—® =\ U+ Zup
©
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Example 5: Using Compound Angle ldentities

-
P

If c055'=_—53 and j?_T.:; & < 7, determine the value of Ein! &+ —

I"\-\. _-"I

Solution:
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October 30, 2017

DOUBLE ANGLE IDENTITIES

sin2A = 2sinAcos A

cos2A =cos? A—sin® A
cos2A=2cos A-1
cos2A=1-2sin" 4

2tanAd

tandd = ———
1-tan” A4

Examples:

LT . T
sin— = 2sin—cos —

4 g B8

cos 140° = cos® 70°—sin 70°
cos140° = 2 cos? 707 -1
cos140°=1-25in? 70°

_ 2tan—
tan— =—1¢
1-tan” =

12

10
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Example 56 : Simplify Expressions Using Double-Angle | dentities
Write each expression as a single trigonometric function and determine the exact value for each expression.

- -

= L . 3 L
a. o5t — —sin®—

- ; T
b. 2sin—cos—

12

Solution:

- T . = AL T T
cos” 3 —sin® — Tsin— cos—

12

11
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Example §: Simplify Expressions Using Identities & Recognizing Non-Permissible Values
7
Consider the expression 1-cos2x
sindx

a. Determinethe non-permissible values for the expression.
b. Simplify the expression.

Solution:

a. sinZx =0 This means that 2sinxcosx =0 5o sinx =0

cosx =0
siny=0when x=0=zan, n=sl¥
.. T
T Combining these valuesmeans x = =—n, ne ¥/
cosx =0 whenx = EZ mn, ne W/
1-cos2x
b- ]
sin2x

12
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8
Exampleg*: Prove an ldentity Using a Double Angle ldentity

Prove the following identities.

sin2x
a. —  =tanx
1+ cos2x
COs2x .
b. = COos X +s5inx

cosx —sinx

c. tan2xy—2tan2xsin® x =sin2x

l-cos2x
sinxsin2x
sinZ2x
a =tanx
l+cos2x
+
sindx
— " =tanx
l+cosdx
LHS RHS
sindx

l+cos2x tan.x




Notes 6.2, 6.3, 6.4 Sum,Difference&DoubleAngleldentities.notebook October 30, 2017

cos 2x .
b. ——  =cosx+sinx
cos x —sinx

cos 2x .
— T =cosx+sinx
cosx —sinx

LHS RHS

cos 2x

COB X —sing cosx +sinXx
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c tan2x—2tanZxsin® x =sin2x

October 30, 2017

tan2y — 2tan 2xsin® x = sin2x

LHS

RHS

tan2y —2tan2xsin® x

sinZx

15



Notes 6.2, 6.3, 6.4 Sum,Difference&DoubleAngleldentities.notebook October 30, 2017

4 lcos2x

sinxsindx
+

1-cos2x
= secx

sinxsin2x

LHS RHS

1—cos2x

sinxsinZx secx
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?%ZH’/’“
20, 4 19,20, de

' E%/%#’ =
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Examplegl: Solving Equations Using the Double Angle Identity

Solvefor & in general form and then in the specified domain. Use exact solutions when possible.
a., cos28+l-cos8=0,0=<8<27
b. sin26+sinf=6cos&+3, —180°< g =<180°

c. Itan&=tanlf 0=6<27

Solution:

a. cos28+l-cosE=0,0=<8<27
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b, sin2f+sinf=6cosd+3-180°< 8 <130°




Notes 6.2, 6.3, 6.4 Sum,Difference&DoubleAngleldentities.notebook October 30, 2017

c. ItanG=tan2& 0=&<27
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