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5.3 Sum and Difference Identities

Bicos v, sin v)

]
]

at

T 7]
v -9\
]

1
\

Alcos u, sin u)

Cicos &, sin &)

o DL, m

X

AB = CD

V(cosv — cosu)® + (sinv — sinu)’

J 2 - 2
V{cos# — 1)° + (sin# — D)~
Square both sides to eliminate the radical and expand the binomials to get
2 2 -2 . - -1
cos“u — 2cosucosy + cosTv + sincu — 2sinusiny + sint v
2 -3
=cos f — 2cosf + 1 + sin @
] . 5 ] . -
(cos™u + sin“wu) + (cos™v + sinv) — 2coswcos v — 2sinusin v
bl .3
= (cos"f# + sin"f) + 1 — 2cos @
=2—2cos8
cos B

2 — 2cosucosv — 2 sinusin v

COS M COs v + sinu sin v

Finally, since # = u — v, we can write

cos (4 — v) = cos ucos v + sinu sin v.
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cos(a+f) sina sinp sinfla-B) cosa sinP
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cos a cos P sina cos B
sinfla+P )= sinacos f+cosasinf sinfla-B)=sinacos B -cosasinf
cosla+PRl=cosacosP -sinasinp cosla-Pl=cosacosP+sinasinp
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Sum and Difference Formulas

sin(u + v) = sinwu cos v + cos u sin v
sin(u — v) = sinu cos v — cos u sin v
cos(u + v) = cos u cos v — sin u sin v
cos(u — v) = cos ucosv + sinu sin v

fan u + tanvy

tanu — tanv
tan(u + v) =

tan(u — v) =
] —tanu tan v | +tanu tan v
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Find the exact value using sum and difference formulas.
1.)cos75 = (OS{?)O +4 S>

— (6330 ¢cosH O S\'ngS\THS

I
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Find the exact value using sum and difference formulas.

(7
2.)sin (Ej
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Find the exact value.

3) tan80 +tan55 ’/—ﬁr\ /80+5§>
7 1-tan80tan55
- 7Lcm //3§>

1D
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Prove the cofunction identity.

4.) cos (Z — xj =sinx
2
- I

T
cos S (oSX A sin2 I

- D (osx *+ [-SiAX
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Prove the reduction formula.

5.) cos(x—%[j = —sinx

Jan 10-9:51 AM



5.3 Notes 1819.notebook

Verify the identity.

6.) sin(x + y)+sin(x — y) =2sin xcos y
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Verify the identity.

3 s 2
7.) cos3x =cos’ x —3sin” xcosx
w tVv

= Cos({ />c+><)+k>

- /05/>c+><>(05>< - S/'f\/X*XBSV\X
- (COSX(OSX‘SVW@!N%(OSX — (Si'qx(osx #cogxg,}\% S!'/\x

2 2 |
= ((Og v~ S\n xﬁzoﬁy B /ZSIV\MOS\S*(\X

3 " o
= (05 %= sinx(esx = Lsin xeas

_ 5 2
= (08 X = 330 xS
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Find all solutions on the interval [0, 2r).

8)sm(x+ ﬂ)+s1n(x—£):l

I
5|f\><<<>g5 + %\f SINAM oS3

Zsmuos 3
2 S/'f\x >
SINX = \
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Find all solutions on the interval [0, 21).

9) sin(x + Zj — s1n(z — x)

January 08, 2019
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Find all solutions on the interval [0, 2r).

10)2sm(x+ j+3tan(7r—x)=0

Z(SM — (05)(5}./\ 2> +5”"g/{/ '!_405( TO
++w%><

2<DSX o %Jramx - O

) (oS = 2 SINX
(oS X

Do = DN
Z(\—qu%\ F SsinX
Z/ZSH\/ZX: %S\[\X

Jsin PEENIS 2=0

(25| \@ “\“sz .

SIAx : /Z SInX = )

T O DrE
X’“blb
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Write the trigonometric expression as an algebraic expression.
a B
11.) cos (arccos x — arctan x)
I I

(0S o Cos /3 + Slhﬂtsm/g
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