Class_12 May 24 Trig Identities

Plan For Today:

1. Question about anything from last class? 6.1
¢ 6.1 Review
2. Start Chapter 6: Trig Identities & Solving Equations

+* 6.1: Reciprocal, Quotient & Pythagorean Identities
= (Simplifying & Proving)
% Ge2s Sum, Difference & Double~-Angle Identities
% 6e3s Proving Identities
+* 6.4: Solve Trig Equations with Identities

3. Work on practice questions from Textbook
Page 306:

#1ade, 2ac, 4ace, 5, 8ce, 10, 11, 16, 20acd
Page 314:

#2,3ac, 5,7, 10¢c, 11a, 12a, 15, 18

[DENTITY THEFT

1. Finish working through textbook question from 6.1-6.3 and continue working on Chapter 6
Assignment.

2. You will practice 6.3 proofs on Thursday (tomorrow) and possibly start 6.4 if time. You will
finish Ché with 6.4 on Monday after Test 4.

% TEST 4 ON HONDAY, HAY 20TH (ON 6.9-6.8)
o CHAPTEER 6 ASSIGNHENT DUE TUESPAY, HAY SOTH OR WEPNESPAY,
HAY 8187

Please let us know if you have any questions or concerns about your progress in this course.
The notes from today will be posted at egolfmath.weebly.com after class.

Anurita Dhiman = adhiman@sd35.bc.ca

Susana Egolf = segolf@sd35.bc.ca
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6.1 Review

Your Turn p- 213
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Try doing the rest of this page! pre-caic 12-unit2

Page 42

More Practice
Simplify each expression below. Look for substitutions you can make, using basic
identities. Your final answer should contain no more than one trigonometric function.

2

Sin 29'('(0}29: (

==y _C_Oie' 2. tan@secfcosd 3. 1-cos’0 = Sth%g
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4. cos’O-1 5. l+tan’ @ 6. sin’ @+cos’ 0 +1

z-5m" 0 = sec®6

Sm 9+C0s o=\
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Page 43

6.0 Algebra Skills Used in Chapter 6

Multiplying Trigonometric Expressions

1. sinx(2sinx—1)

FaL
2. (edSx+2)edsx—T)
\—é—j

3. (cosx=3)" = (@s‘i-&X@$ﬁ( -3)

Shot-cut ¢ C(osx)z — A (Dess© 1—6’3)7—

Factoring Trigonometric Expressions

Greatest Common Factor
1. sin® x—3sinx Snxt ( )

2. Stan’ x+15tan x '5'\'@1,( 3
D‘%Lence of Perfect Squares

1. sin:xﬁ (51\)!70 + \XSVWX—\3

2. 1—tan’ x (l‘\-‘l’unlxl —-—'\W’b
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Page 44
Trinomials A(— = -2
1. 2cos” x+cosx—1
T T /\ +Z’ -1 = \ (6)
A ) C
2 cos™x +2(oSK/— cos =\
Acosx (6051 £ D= (cosx+))
2. 3sin’ x+2sinx—1 Qpsx - 1)(COSX*D
(ZS;V\X - \XSH\X + A
Adding/Subtracting Trigonometric Terms
We can only add like terms
® Terms must contain the same angle
e Terms must use the same trigonometric function

Which of these terms can be combined?

4sinx+3cosx X 2sinx+5sin2x X

inx nx = l si : p 5in x

35m,\+4sm‘,\/ !7510(.5 2sin” x+4sinx
Errors to Avoid
Omitting the angle

cos +4cos These terms contain no angle - they don’t mean anything!

Incorrect cancelling

You can never “cancel” the angle, or any part of the angle, in a trigonometric

E.‘I}H'E‘.\'.\'IIUH.

cos X tanZx
= wrone) s

L%
Coox 73
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Page 45
More incorrect cancelling
You can NEVER cancel just a portion of a factor.
C +1 . .
% = Wy You CANNOT cancel the “cosx ™ on the
X
top with the “cos x ™ on the bottom!

Mcosx—l) /
—_— e~ = (05X - )
(cosxFI)

You CAN cancel the “cosx+1” factors

To CORRECTLY simplify a rational expression, factor it completely.
If the numerator and the denominator contain the same factor, you can reduce.

R ! sin’ x+8sinx+12 —> (5m*¥6, SIna+2) _ W
or example: - - = = .
P sin® x+sinx—30—> MSW\X%) sinx-S

. sinx+2 . - . .
Notice that we cannot reduce 5 by canceling the sinx s, because sinx is NOT
S5mm .y =
. sinx+2 2
a factor of the numerator and the denominator. - 3 # =
sinx—-5 -

Distributing when you cin’t:

cos(x+ ) This does NOT equal cos x + cos y!
We are not multiplying “cos” with (x + y).

03
"g’_ﬁ'J What this expression DOES mean is the
cosine of the angle “x + "

ok ( xxY)
e~
For example, consider what happens if x=15" and y =28 'Dq_j«_{ M
003(15 +28 )= 0.732
N#
005[15 )+cos(28 ]= ]-85

This shows us that cos(x+ V)= cosx+cosy

#)-2 § ho P

/_.> anx

j-_h ‘anX 7 5% |- cotz ]-—;3,,,; J

seot o 9 —| 2 2
~—— o Pl fon -1 fonx -\ 2 _\ 9
2 22
L % X L Y. R =1
F ""zmi % Qﬁﬁ F 1{"7:.\\7 ey =

‘o - )
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L [ L[] LT 1] |
C ] HEERdEEEEEEE
CL 1] FITTTTT]
CIITTTTT]
Across 24,1 + tan"2(x)= 13. csc(x)=
1. 1 -sin"2(x)= 25. sec(pi/2 -x)= 14. tan(x)=
2. 2sin(u)cos(u)= 26. sin(u)cos(v) - cos(u)sin{v)=  15. 2tan(x)/1 - tan"2(x)=
7. cot"2(x) + 1= 27. cot(x)= 16. 2cos"2(x) - 1=
8. cos"2(x) - sin"2(x)= Down 18. cos"2 +sin"2=
11. sin(x)= 3. tan(-x)= 20. csc(-x)=
12. cos(u)cos(x) + sin(u)sin(v)= 4, cos(-x)=
17. sin(pi/2 -x)= 5. tan(pi/2 -x)=
19. sec(-x)= 6. cos(x)=
21. cps(u)cos{x) - sin(u)sin(v)= 9. sec(x)=
22. -X)= -
23. :mguﬁlos(v) + cos(u)sin{v)= 10. cot(-x)=
Word Bank
1/sin(x) 1/cos(x) cos/sin 1/csc(x) 1/sec(x) sin/cos 1
sec"2(x) csc™2 cos(x) cot(x) csc(x) -sin(x) -csc(x)
cos(x) sec(x) -tan(x) cot(x) cos(u+v) cos(u-v) sin(u+v)
sin(u-v) sin2(x) cos2(x) cos2(x) cos2(x) tan2(x)
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6.2 Sum, Difference & Addition Identities

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourcelD=160

Addition Identities
sin(a+ ff) =sincrcos f+cosasin

sin(a— ff) =sinacos ff—cos arsin f

tan(a + B) = tan e + tan &
1 - tan e tan
tan(a - f) = tana — tan
1+ tan & tan 8

https://slideplayer.com/slide/12573563/

Example 2 — Proving a Cofunction Identity

Prove the cofunction identity cos(g - n) =sin u.

Solution:
By the Subtraction Formula for Cosine we have

T

T T .
COS('; rt):COS - COs U+ sin

ol

sinu

=0-cosu+1-sinu

=sinu

25

SIS BT Using the Sum Formula for Sine

Find the exact value of

8in63°cos27°+cos 63°sin27°
without using a calculator.

Solution
This expression is the right side of the sum identity
for sin (u + v), where u = 63° and v = 27°.
$in63°c0s27°+c0s63°sin 27°=sin(63°+27°)
=sin(90°)
=1

©2011 Paamon Edecaion. e, Al rights ressned [}

EEEEY  Using a Sum-of-Two-Angles Formula
3 n
Find the exact value of sin 12
SOLUTION

n & 4r 3n _In \
i ~ 4 ==—+===—_use the formula for sin (A + B)
Since 3+ 2 12t T vetet
O NS
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cos(a— ff) =cosacos f+sinasin ff

Verify this identity for: & = 2’; b= %

cos(a+ ) = cosexcos f—sinasin f§

sin(a+ b) = sinacosb + cosasinb
Si”(% + g—) sing_ cos,’zt. + cos.’i. sin g.
nx | ()0 + (G
snnT vz VZ
1 1
V2 V2

Left Side = Right Side

VERIFYING AN IDENTITY USING SUM

Example AND DIFFERENCE IDENTITIES

= Verify that the equation is an identity.
sin(E + 6)+cos (£+ 6] =cos@
6 3
" e
sm(e +9)+cos(3 +19]

= (sin%cose-k sinacosﬁ] +(cos£cos€— sinZ sin 6)

6 3 3
_[1 V3 ooy V3s
—[ECOSG+75|n9]+[§CO39 TSIFIB]
_1 1 -
= 20059+ 20056‘ cosd

Slide 1-52

I CANS RSN Using the Difference Identity for Cosine

. n .
Find the exact value of €COS — by using

}T_R’ T 12
17 3 4



https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=160
https://slideplayer.com/slide/12573563/

SOLUTION
Since£+£=4—”+3—”=7—”.usetheformulaforsin(A+B)
3 4 12712 12
n n
¢ A=—and B=—:
where A 3an 1

sin (A + B) = sin A cos B + cos A sin B

oiforc 5

- (215 - GL3)
V6. 2
4 4
_V6+V2
3

6.3 Example Using Sine and Tangent Sum
or Difference Formulas

tan i + tan i
(b) tanj—g - tan[§+ %j = %
1 —tan _ tan
3 4
_ '\‘"3 +1
C1-431
=-2- \"’_§ Rationalize the denominator and simplify.

(c) sin 40° cos 160° — cos 40° sin 160° = sin(40° — 160°)
= sin(—120°)
_ \-"5
2

Slide 9-9

Copyright € M7 Peararm Bducation, Inc

Double Angle Identities:

Double Angle Identities
sin(26) = 2sinGcos &

COS(ZB) =cos’ @—sin’

i
Find the exact value of €COS — by using
T T X 12

12 3 4
Solution
cosx cos x_%) x+' 1
-_—= — === =CO0S—COS—+sIn—sin—
12 3 47 3 4 3
1 V2 342
= — X— o — X—
2 2 2 2
2 o 26
4 4 4

Using your trig tables and the sum/difference identities
Find

sin75°  =sin(45°+30°)
sinl5°  =sin(45°-30°)
cos75°  =cos(45°+30°)
cosl5®  =cos(45°-30°)

https://slidetodoc.com/section-6-3-doubleangle-and-halfangle-identities-objectives/

2tan @
o (26) = ante

cos(26) =2cos’ 01
005(26’) =1-2sin* 6
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Example 1— A Triple-Angle Formula

Write cos 3x in terms of cos x. ; a3 : ;
rile cos Sxinfemms o1 cos X Verify the identity sin 3x = 3 sin x — 4 sin? x.

Solution: .
€0s 3x = CoS(2x + X) Solution
= COS 2X COS X — Sin 2x sin x Addition formula Sin 3x = Sin (Zx + x)
= (2 cos? x— 1) COS X =sin 2x cos x + cos 2x sin x

- (2 sin X cos x) sin x Double-Angle Formulas . aod .
= (2 sin x cos x) cos x + (1 — 2 sin® x) sin x
=2c08? X—C0S X—2Sin2 XCOS X Expand . 5 . .
=2 sin x cos? x + sin x — 2 sin3 x

=2c0s® x—cos x—2cos x (1 —cos? x) Pythagorean = 2 sin X (] sin: .\') == sin X — 2 SiI‘l3 X
I.’:(Z—']II:"J.'

= 2C0S% X—COS X—2C0S X+ 2C0S% X Expand =2sinx—2sin3x +sinx — 2 sin3 x

=4 cos’® x—3 cos x Simplify =3 sin x—4 sin3 X

o

Evaluate sin 26, where cos #=—: with #in Quadrant II.

Solution :
We first sketch the angle @in standard position with
terminal side in Quadrant Il as in Figure 2.

Pl vl
n ]

Since cos 6= x/r=—3,
we can label a side and the 5
hypotenuse of the triangle in Y

Figure 2. ——

(]

To find the remaining side, we

Figure 2
use the Pythagorean Theorem.
X4 )p=p Pythagorean Theorem
(—2)2+f=52 X==2,r=5
y=1\V21 Solve for )2
y=+\V2I Because y> 0

We can now use the Double-Angle Formula for Sine.

sin 260 = 2 sin 6 cos 6 Double-Angle Formula
V21 2 .
=2 = R From the triangle
5 5
= _4 V21 Simplify
25

m
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2 VNNIZR=NEN Using Double-Angle |Identities

If cos@= —% and #is in quadrant I1, find the

exact value of each expression.

a. sin2@ b. cos28 c. tan2d
Solution

First, we use 1dentities to find sin & and tan 6.

; A is in QII s
Siﬂg:m: l—i:i IllS.II] Al so
25§ 4§ sin>0.
_sin@ _ 4/5 —_i

cosf -3/5 3

tan @

a. sin20=2sinfcosd b. cos20 =cos’@—sin’0o

G5 G

24 916

Y T 25 25
__ 7
T 25

4
s
c. tan26 = . = =

| —tan’ @ | ( 4)2
3

8 _8
-3
16__1 3
9

| ——

9
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Page 46
6.2 Sum, Difference, and Double-Angle Identities
Sum/Difference Identities
sin(a+ ff) =sineacos f+cosasin cos(a+ f) =cosarcos f—sinasin
sin(a - ) =sina cos f—cosasin f cos(a— ff)=cosacos f+sinasin f
tan (@ + ) = tane + tan
1 - tan e tan #
an (e - )= tan e — tan 7
| + tan e tan
Double Angle ldentities
sin(26) = 2sin@cos @ cos(26) =cos’ @—sin’ & latn{Eﬁj—%
) tan”

cos(20) =2cos’ 61
cos(260) =1 —2sin’ @

& When yon Wowe on orgle Wt is AT
Speer) , convert 1t ivvre

P suwm cfo\.'u-uerrtct,

0( Examples
¥ @* Find the exact value of the following expressions.
c 'y)b( a) cosl9s =

s(4s 150 ) —> m§%°w§\s<f— IASTSINED o spec ‘2?‘? ~
et (BB ar 1 EH
@ o (mo’—45°> _.J% — \% %
=2
b) sin|i?—§]= ® - \E%f’: -
Sm('f;f\-g) - SM(%;%) = sn¥ ok cgilzg;\% o S ﬁ-ﬁ’%

(£)(5) - BB

(25 4 E)
(&3
o« P
i y Vool .
¢) sin30 cosl0 +cos50 sinl0 = gw\(go -Ho) o
N~ :
P - w3
. l‘/.
55 se®  Gese s
% \VII“ R ~x,,,\"‘ - ’l’/
O - N

-'CQ?
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Write each expression in a simpler form, using identities. Give exact value, 1fp0\~.1h]e
a) 2sinl5 cosls' = SN\[Q(ED

b) cos™ (7 /8)-sin®(x/8)
Sn20 = 25imb 656

CosQ(Tr’>
- gin30  specnlV Cos2 = Cos 6 s ] (os‘k
9 1-25in’(8) = o5 (®)

d) 10cos’ (x)-5=
(e ] g Bastx)
i
Given that sin A4 =— i
P

24 .
where 4 is a Q1 angle; and cos B =—, where B is a Q4 angle.
o= T——

a) Draw two coordinate systems. Sketch a reference triangle for angle 4 on one of the
systems, and one for angle B on the other

A .

24
ZZ15 77
2, 2\ +24' 3'5 "
Z+8=\_, |
x> <225 ’f”
x:z\s kA; 7
b) Use identities to find the exact value of:
sin(A-R) = a"ALOSe Cpsﬁs.y\@ tan(24) = 2 anA MA=5,:;=%
A\ " =
( >< 5 s%l‘) | —tan"A
[ -5 174 45 e
. - 2(8) S
[
—\-
415 g G‘%,)ti .
fﬁ—aﬁ*%
7o d
25
sin2B = 15.1\6(1058 cos24 ony Wﬁm Wl el
e ey

7 Aeos’ -\ (0%5
m Yy

SA
(- (%)
16) 2o _ A
ﬁ.-/" 26 3

- SW\ZA

=

251 2 el

285
D chb6 ASSY@« w&i‘o#5 C‘l’l}j _#"é>
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