Trigonometry - Half-Angle Identities September 21, 2016

Assignments for the Week of Sept. 19

» Read 6.1-6.2

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

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

Assignment for the break:
memorize your identities!!!

Coming up after the break:
e 6.1 #1-69 odd (proofs)
e 6.3 #1-24 all; 30-36 all; 49-93 odd
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Chapter 6 - Trigonometric Identities and Equations

Reciprocal Identities

1 . 1 - ag
CSCX = — sinx = Cofunction Identities
Sl]’ix CS(ix -
secx = , COSX = sin (— - x) =cosx , cos (— — x) = sinx
colsx sefx 2
= = T
Cotx = fx + BNXY= o3 tan (— - x) =cotx , cot (5 - x) = tanx
. ag s T
Ratio Identities CSC( x) =secx , SecC (— - x) = CSCX
sinx COS X 2 2
tanx=— , cotx = —
COS X sin x

Odd-Even Identities
cos(—x) = cosx , sin(—x) = —sinx , tan(—x) = —tanx
sec(—x) =secx , csc(—x) = —cscx , cot(—x) = —cotx

Pythagorean Identities
sin?x +cos?x =1
1+ cot?x = csc?x
tan®x + 1 = sec?x

The other two Pythagorean Identities are derived from the first.

3
sin®x + cos?x =1 smz)( mX
Cos° X ces®x CoS X CosX

Sinx  cos*x _ |
— & ~ = S
CoOS'x  Cos?*x COS™ K
Fﬁanx + | = 3&&]
sin?x +cos?x =1
SIS SIN X

=

| + est'x =a sy
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Sum and Difference Identities

sin(a + b) = sinacosbh + cosasinb
sin(a — b) = sinacosb — cosasinb
cos(a + b) = cosacosb —sinasinb

cos(a — b) = cosacosb + sinasinb
tana + tanb

1 —tanatanb

tana—tanbhb

tan(a + b) =

tan(a — b) =

1+tanatanb

Double-Angle Identities

sin2x = 2sinx cosx

cos2x = cos?x — sin®x
=2cos’x — 1

=1 —2sin?x
2tan x

tan 2x = >
1—-tan< x
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Half- Angle Identities

X
SH]E' ? cos 7 =17
Cosze: | "QS((\ZQ CO&:&@ = ;z 0051.9_‘
Ld_e:% Cos ’2605_—‘_

05 2(2)= |-2si (§) ) ‘,*;_f::;‘ = élmi_;r
COS X = \—1[5'07_] = 09 =

R[sinE- ] = |—cos K +r§< A(

[Sm 21 \-cosx

erE e
2 — |1 ==Y v~
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Half-Angle Identities

. X 1—cosx X 1+cosx

Sin— = cos— = +

2 2
. X N 1 —cosx
an— =+

2 1+ cosx

sinx
1+cosx

N
1

E X 1—cosx
sin x
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6.3 Evaluate “5”‘3 +he half- amj\e_ |den+‘l:)

=7 - cos,
14. sin 112.5° ‘Sl(\ 6lﬂ*° |-co9
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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



‘/Trigonometry Test #2 Name:__I< EY
Brewer 16 September 2016

Partl - Review

Evaluate the trigonometric function for the given angle. Note that to evaluate does not mean to convert the angle from radians
to degrees or vice-versa.

1. tan(—240°) = [=N3 “n 5 e L /4
2 ¢ V3
V3 -3
o Ll Pt

Match the identities. Print the letters neatly in the blanks provided - if I can’t tell what letter you wrote, I will mark it wrong.

_'E3.cotx: 7p eon c 1

" sinx
4.tanx = 1
%’ e.

COoSXx

€ 5.secx =
CosSXx
" sinx

C 6.cscx=
sinx
& cos x

Part Il - Graphing Sum Functions ,{6 eo-
Draw enough of each function to fill the entire graph (at least 2 periods of the trigonometric part). You MUST include dotted
line drawings of both preliminary graphs, and your final sum graph should be with a dark line or color.

7. y=2$in@(+cosx 8. y=%x—cosx
&

-
\0




Part III - Graphing with Transformations

List the amplitude, period, horizontal (phase) shift, and vertical shift, and graph at least one period of each of the following
functions. Ifa particular function does not have a horizontal or vertical shift, write “none.” It is recommended that you draw
your initial unshifted function y = af (bx) with a dotted line, and your final graph with a dark line or color. Make sure I can
tell which line is your final graph, and make sure you include any asymptotes of your final graph with dotted lines.

Don't forget to label both your x- and v-axes.

9. y:ZSec(x—§)+1

amplitude: 2
period: PRy

™

— | Hicw
horizontal shift: 2 > ( €=/

vertical shift:

-

. oz ]

10. y = —%tan(Zx) +1
\

amplitude: 2
™
period: 2.
horizontal shift: noNne
vertical shift: | T (2+hews)
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11. y=cot(x+37")—5

1

amplitude: _l_
period: _mw

- }-I'r (o +iexs)
horizontal shift: 2 ¢ (L thexs)

I {: | ‘\'\C\(/I

pl-

vertical shift:

12. y = %csc%x -1

!
amplitude: 2,
period: 4‘
horizontal shift: none

| :!: (2 Hews)

vertical shift:

o~




13. Consider the function y = 5 cos (3x + g) -1

a0 o e

Find the amplituz(’i;c‘
Find the period &5

T
Find the phase shift ~ 18 <
Which is the graph of the function? C

a) b)

Wos o e
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[ C) d)

14. Consider the function y = 2 sin (326- + n) + 1.

F@ oo

Find the amplitude _2.
Find the period 4 T
Find the phase shift =27V €=

Which is the graph of the function? _ Ok
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