Trigonometry - 6.2 - Sum & Difference, Double Angle Identities September 19, 2016

Assignments for the Week of Sept. 19

« Read6.1-6.2

« 45 minutes of Khan Academy (by Friday as usual)

« Textbook assignmentdue Wednesday, Sept. 21:
6.2 #1-41 odd

Assignments for the break:
« Read 6.3
« memorize your identities!!!

After the break:
e 6.1#1-69 odd (proofs)
e« 6.3#1-24 all; 30-36 all; 49-93 odd

Chapter 6 - Trigonometric Identities and Equations

Reciprocal Identities
1

cscx = sinx =

Cofunction Identities

sirix csnix - -
secx = , COSX = sin (— - x) = CcOoSX , COS (— — x) = sinx
colsx selcx 2 2
= = m o
cotx = x » anx= 7 tan (; - x) =cotx , cot (; - x) = tanx
o ara m T
Ratio Identities CSC|——X)=secx , SeCc|——Xx)=cCsCx
sinx cos x 2 2
tanx=— , cotx = —
cosXx sinx

Odd-Even Identities
cos(—x) =cosx , sin(—x)
sec(—x) =secx , csc(—x)

= —sinx , tan(—x) = —tanx
= —cscx , cot(—x) = —cotx

Pythagorean Identities
sinx +cos?x =1
1+ cot?x = csc? x
tan?x + 1 = sec®x
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To prove an identity means to show that one side of the identity can be
rewritten in a form that is identical to the other side.

There is no one method that works for every identity, the following are some
helpful guidelines:

- remember that you are trying to prove that this equation is true, so you can't
treat it like an equation -- no working on both sides (e.g. you can't add
something to both sides, or divide both sides by something). You must start
with one side and rewrite it until it is equal to the other side. It is okay to
meet in the middle if you get stuck and must work from both sides.

- if one side is more complicated than the other, start with the more
complicated side and try to simplify it

- use rules of algebra to find common denominators, add fractions, square
binomials, factor, multiply by a form of 1, add 0, etc.

- apply known identities to rewrite parts of an expression in a more useful
form, e.g. since sinz x + cos2x = 1, YOU Can replace the expression
sin? x + cos?x With 1.

- when in doubt, rewrite in terms of sine and cosine

Useful formulas from Algebra:

@ —p=(a-b@a+bh) (b A o\
(a+ b)? = a? + 2ab + b? (0\—{*@(0\-”9}
(a — b)? = a* — 2ab + b*

a’>+ b3 =(a+b)(a?—ab + b?)

a®> — b3 =(a—b)(a?+ ab + b?)
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6.2 - Sum and Difference Identities
sin(at+b) = anaCosb+cosms|nJo

sin (a—b)= sinacosb— cosasinb

cos (a+lo)=Cosacosb - sinasinb
cos (a-b) = COsOLosh +SINASIN

tan(0rb) = tana +tank

- tanotanb

‘tOkﬂ (0\-‘ b) = tdf\(l ——"('JOU\\O
T+ tanatank

sin 315° = sin (5\5°+(QOD
\ﬂ@ = 50315 coslo0 +cosdld "sinloQ
i\ X2 (#)(2)
NI ) (S

3lg°
-\ 5 -12

\
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o ™
Cos . _COSTCOS—-\’&O Sm
4 >
-

__—- _+, __
‘ 1
\Tz+S“

ain I(a:foCos|O:|'°— CO5“0}05\'0 [O’—]—o

giaa €65 b — cos o sin b z=sin(o-b
= Sin (l(o:f'°~ (075

= 3Sin (QQQ
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SIAX COSIX + coSX SINnDX

Given 5‘1(\&‘5; , XeQIT
cosp =5 PF_QIIL -

Find sin (ot P, cos(x-p) tan (-p) %

determine -H\e 1M3rm\+ in which DLP ies.
Sin (- f) Smocc,o§ CoS oL SING

_ &

25

cos(oé~]s> (5053(505 4—5.;\\%&/\ 25
25 ( ) RESe

faﬂ(o(—~f> Sin (x- ﬁ) C.']% _ 7
Cos (=) Y T 44
E‘é Is In @waﬁr@

(sin,cos <O ken >0)
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Givenn Cosk= %) A EQIT

Sippzlzz_%-) PéQm

find S0t cos(extp) tan(tp) |, &
determine %equodrowt i Which K+e (ies .
¥ Rythagocean friples +hat are useful fo knoW'!
345 55,12,13 3 2425,
% %15 17

Cofunction Identities

The funchon of an anﬁle Is equal o)
Hhe cofunchion of it s complement .

e Z‘OOLQ o @ X &I_@'

are COI\NP!QN\L&O\% a’\j\<5

Cos (%-% =Co% %(,osx T+ 3N D_i:s‘mx

September 19, 2016
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Double-Angle Identities
sin28 = sin (0 +9)
=5in8cosO + cosDsinO
[;\‘026; KX Sin ecosﬁj
Z+he stne. o fwice Mafxgle S QCIUM to o)

+imes +he sine. oF +ihe w\ﬁ(e +imes +he
cosine ofF the angle"

sin(éizx) = Sin EQ (21 x)] = A an alXCOSa&X

Sin(Rx) :S\”\[Q("m) = otdx cop X
W= ARt S

sn26= 2 Sir\@@

The Sine O'Y' -I'(A)).Ce anj QAS,Q IS efzuw( "IL'D

fwo times 4he sive of Hhat le +ives
The @sine of that ang je. I

SiniB = A SN IS cos I
S BE= DI AE cos4S-

Sifft0= L n220 cos 220

: 3
SN3@ = A56IN @—29‘005 *Zﬁ:
= SI0 (2@+@—>

even muwltiole = dovble £ S
03d Mul‘lwp‘e S SuM
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c0s 26 = cos (6+0)

= (,0596056 ——530957—1‘0@
= (&)™~ (5:n0)

[agz@ = cos’® - 5\@ 5in@l=5lf<6$

(&J\:D:CCDS?JS‘(\'@> ng s >
B
(cos0) +(s:0B) =
[ oin“6 4-605197} T%?ni?@m
s\ = |-cos™S-
cosO=(-sin*ES
cos2®=cos O -s\n" &
= Qog?‘ — (AT
(o2 = ;zcoge\—g\i)ws ©
cos20=costt -sin O
= (-5 0) -sin* &
Cos20 = \~l§§0?‘@

tan 20= tan (B6+9)
- tan®+tan©
|~ tanBtond

@2@ = XtonO

| a0
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Double-Angle Identities

SsinZ2x = 2sinx cosx

cos2x = cos?x — sin? x

=2cos?x —1
=1 — 2sin®x
2tan x

tan 2x = ———
1-tan-x

Given sin@ = —g .6 € QI
Find sin 26 , cos 26 ,tan 26, and the quadrant in which 26 lies.

Sin0= AsinBcosO Vij—
=25)E s
6= 1)

Cesze cos 6y -sinT

R 5

CcosS20 - ‘/ C]
-L—an ;E.: -Sl‘ﬂz,@' -
025 \/o1 (4r tmd)

@@(&‘n,ms/w >o>
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