7.5 Sum and Difference ldentities

7 .5 Sum and Difference Identities

[IEITE Frove identitios using the sum and difference identitics.

Get Started

Inthe i amdb Dietermine some
vhues af @ and i for which cach statement is truc. Identify any identitics.
Justify yener arsmeers.

Sl + B) = 3a + 3k fa+ b =a'+ b

log 2 + B) = laga + logb dnfa + b} = doa + an b

Construct Understanding

Verdfy that each statement is trie:
sin (30° + 60

sin 3 cos 6 + cos 30 xin 50F

a8 {3 + 607) = cos 307 cos 607 — sin 307 sin 60"

Dicternine similar statements for gin (307 — 607) and
cos (3F = G60F).
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Th that v verifiad showe can be generalized o faem the

‘Sum and Difference ldentities for Sine and Cosine
ain fa = {) = sinacos i + cososn B
coaie + i) = conwcas @ — snasing
ain o — ) = sinacos § — cos ol

o fe — 1) = coaacas f + snasin @

“The umn or difforence ientities c1n he used to inc the cxact vahues
af same sine and cotine ratias, Bor crample, o determine the emct value
of gin 75*, write 75* 25 45% <+ 30°, then use:

sin foe + f) = sinocoos f+ cosesind Subsione o = 45,8 = 3

THINK FURTHER sin {43° + HF) = gin 45° cos 30 + cos 45 gin 30°

3)9)-

How else could you use o sum or “n75
ditferanca iemtrty i detorming
P

A
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Applying the Sum and Differenca
Identitias
| Gheck Your Uaderstanding |
Given angle o in :md.udpr:mmvmh its ternainal arm in 1. Givnangleain
(hmadrant 2 and cos & = —73, and angle i in standard position with pastion weh s feamiral
'nmnmimlminqumm;inp=§.¢mnnimmcm am in Quadrant 3 e
alue of cos (o — ) e = —:.andmgn,!n
standan position with its
SOLUTION terminal arm in Quadvam 2
'
sz the identiny: cos (o — ) = cosa coa @ + sinasin andsin i = 3 determisa the
T inc the B end sin o, sketch each engle in asact vilus of sin fa +
standard position. ) o g
Towghess Forangle @ % sinfa+p) = sindeosp reosasmp
¥ ¥ :
N %: @3
2
- & L ¥

—=* 1 £yt e5?



stanndard pasttion. . — 3
Forangles For angle @ % sinfa+) = sindeosp reosdsinB
¥ i . % @3 s =
:
- 3
= 69 ryre5?
0 ry*=25
el
U = ?:-lle-fnﬁ‘:l
'mt:?nm:- - sinel= -_g,,
(=5 + ¥
x=+4 F-QZ
Sinee the nal Sinee inal
anghe a lics in Quadram 2, angle i lies in Quadsan 1, 2 p
s pasitive. xis pasitive. =
m_nm..:.}{ M‘m’ﬁ:g e
‘Sahsrinane the walises of the wiganomaerric rariog in the idenrity: Wl =9
cot o — B) = casacon B + sin a sin =g
= [5)3) = A2)(2
o= (39 - () L
cosfa = @) = —37 4 28 _-_mpyzf
cosla — §) = 3
sin(d+p) = sineleosp + coselsing

() () )
[T

] + =38
s
. T3
[1=3
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There ane sum and difference identiries for the tangent raia.

unfa+ g =T Expand.
dneoosfi + omedn foo L L
- nasn g Divide numorator and
«:Anouﬂ sl e sdn BocwTprsrooefl
incenp omasep ST
_ cotacefl camon
e deaimg P

T ]

uilm'_‘

oo

sinain e

T

ane + s g
T— Gnabnf

Sum and Difference [dentities for Tangent
tena + tan 8 _ bac - tng
T-wmewag lo— A =15 g

onfa + #) =

Example 2 Using Sum and Difference Identities to

Simplify and Evaluate

Write cach expression in simplest farm, then evaluste where pagihle.
2, Wiite eech espresion in o

smplost dorm, San mluat " . 2 3
i @) sin Msind — cos Mensf B —————
possitle 1+ tanT
3} sin Broos 2x — cos Brsin 3 ERr]
=] e SOLUTION
—— &) din 3850 d — cos 3 e = — (0o 38 o — sin 34 dn 6
-ty Use the sum identiry for cosine with o = 38 and @ = 8.
win 38 sin # — cos 3 oo
) sin(8x -31)
= 5in (5% This slmp Fhe angh
(3 avariable,

b) tan(E +E)

ton (35 +R)
= ton(3F)

= fan (F)
:1
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=
1+ tan= an

Using a Difference Identity to Prove an
Identity

SOLUTION

Use the difference identity, cos (& — B) = cos cos 8 + sin atsin B.
Substitute:a = 3,8 = x

Ls.= sz - x)

w o T
= cos5cosx +sing sinx

sin x

Prove this identity: cos (” -

(0) cos x + (1) sinx
sinx

=RS.

Since the leftside s equal to the right side, the identity is proved.

[ Check Your Understanding |
. Prove this identity:
sin {m — x) = sinx
Q LS =sin(m-x)
= SINTCCOSX - CoSTISinX
= 0 «cosX~ (-1)-sinx
B o + 18iny
= Sinx
= RS

Tr\} +4#5-9,13,14

THINK FURTHER

What geometri strategy could you use to verify the identityin Example 3, when x is
an acute angle?
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Using the Sum and Difference Identities.
o Solve an Equation
Solve the equation sin 5x cos 3x — cos 5x sin 3x = 1 over the domain
4. Solve the equation 0 < 5c 2%
cosdxcosx + sindxsinx = 1 - :
over the domain 0 < x < 2=
Q SOLUTION
sin 5x cos 3x — cos Sxsin3x = 1
sin (5x = 3x) = 1

sin2x =1

= E
=2 o =2

2 2
= =5n
=% x=3

The roots are: x = ¥ and x = ¢

‘The given domain for angle xis0 = x < 2,
so the domain for angle 2xis 0 = 2x < 4.

Discuss the Ideas
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1. How do you know whether you can use a sum or difference identity to
determine the exact value of a trigonometric ratio of a given angle?

A

2. What strategies do you have for remembering the sum and difference
formulas?

A

DONOT COPY. €



