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I11 1 Trigonometric Identities '
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[

n 6

=& 1 — racc I Olaaliatig !
cot 0 Sing,smﬂqé[] tan 0 = oo t‘;’,,cosﬁ?qé[) e
=_1 i i —_1 P - ] 2 B 2
cscﬂ_smg,smﬂ#ﬂ sm9_cscg,csc97‘:0 - gliet | ol
1 _ 1
sect?_CO H,COSB#O cosg_sece,secﬂqé[]
N ] 1] _ 1
cot O = —g,tanﬂ#ﬂ tan9_c0t9,c0t97é0
(cos 6, sin 8) 1Y cos? @ +sin*0=1 1w 9e lud Olilaie
_ 1 tan20 4+ 1 =sec? 0
sin 0 \9
< 0l0 = cot?0+1=csc? 0

cos” @ +sin? B =1 wyse bod @ dad e

sin (g — 9) = cos 0 O 9 3 1 Olasliatie
s (pia e
cos (g —_ 9) =sin 0
X T
tan (— - 9) =cot @
51119:%: cos(%—Q} 2
tan §= Z= cot( T —6)
Yy sin (—0) = —sin 0 A o331 Jlgd 1 Slaslinte
PERYOS [ {PYS
(x, ) cos (—60) = cos 0
2]
ool tan (—0) = —tan 0
(x, —=y)
sinf =y sin (—0) = —y
cosf@=x cos (—6) = x
. J
2
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Find the exact value of each expression.

1. Ifcotf=2,findtan 0; 0° <0 <90°.

S Lo s JSJ dies I dosill s>

4
2. Ifsin9=g,findcos(9; 0° <0 <90°.

5
17. 1fcos0=—

13’ find sin 6 ; 270° < 0 < 360°.

1
15. Ifcotf= 2 find csc 0 ; 180° < 0 < 270°.

Simplify each expression.

5. tan 0 cos26

6. csc20-cot?f cos O cscO

AW skl o S by

tan 0
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«€0s 0 d3sy d2uall by (a

s80 OIS 131 Las sl S oudll B sy duldl duwsslly sLoll coudll B d8y2a) tdbusal] d2all Joziwl (b
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— 2 j9t
5 0
)_‘.c;}m_ﬂ
Yy
1 dwaatt
2 Awirall
7

8) PERSEVERANCE wWhen unpolarized light passes through polarized sunglass lenses, the intensity of the light is
cut in half. If the light then passes through another polarized lens with its axis at an angle of 0 to the first, the intensity of the
Io
sc20

10 is the intensity of the light incoming to the second polarized lens, I is the intensity of the emerging light, and 0 is the angle
between the axes of polarization.

light is again diminished. The intensity of the emerging light can be found by using the formula I = IO - , Where

a. Simplify the formula in terms of cos 6. I = I, cos2 0

b. Use the simplified formula to determine the intensity of light that passes through a second polarizing lens with axis at 30°
to the original. I = % Io ; The light has three fourths the intensity it had before passing through the second polarizing lens.
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Il 1-2 Verifying Trigonometric Identities I
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PRECISION Verify that each equation is an identity. . tji:‘. Lod dislaze JS & wi 45|
1) cot + tan @ = sec’6 2) cos’0 = (1+ sin0)(1 —sin 0)
tan 0
. 7] 2
3) sin @ = L LA A 29— 1-cos“ 0
tan 6+cot 0 4) tan“ 0 e
5) tan? 60 csc? 0 =1+ tan? 6 6) tan® 0 = (secB + 1)(secd — 1)
5
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2
< tan“ 6+1 .

tan2 @ le""s

diylaie JeSdd dolsadiwl HSay .:s.lll).&zﬂl Lo t3a=io (o s>l (7
. . . . .., tan? 0+1
7) MULTIPLE CHOICE Which expression can be used to form an identity with py

A) sin’ @ B) cos?@ C) tan®é D) csc?é
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I11 3 Sum and Difference of Angles Identities } |
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Lorer @219 Crsl 9ama Slaslata 11-3 ?L‘J‘)':“"; é:l.@” Jos 48y

-3yally poazell wilislhaie plusiwly cosineysine Gusd sl -1 . .
i :PL’JI Bow gyl lin 3§
-3yally poazell wildslate plusiwly 4l olibail| e ld| -2 -

2 Slaaliatiae

*sin (A—B) =sinA cosB — cosA sinB
¢ cos (A—B) = cosA cosB + sinAsinB | ®*cos (A+B) =

¢sin(A+B) =sinA cosB + cosA sinB

cosA cosB — sinAsinB

_ tan A —tan B _ tanA+tan B
tan A - B = A tan B “tan A+ B) = G AtanB
. J/
Find the exact value of each expression. v oo suum JSJ a8l dogdll .\?gi dewll 3 plasiwl oy
1) cos165° 2) cos105° 16) tan195°
. . 5m
4) sin(—30°) 5) sin135° 28) csc ’r
7

b)%)’&’a)_um )
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dsually 4o T Ay sl ¢ Ll 1in 3ads Lhsig sl »aS 3,5l Q 3350 3LseS 55 s KW RPYVip | (18
¢ =2sin(1201¢t)

Osissly goane Jlamiwl diuall S sci (a

B>y a5l sz s Ll B bl dasill 3lagd ol g3l o Sosisl gsanal deiliall dislbzall Jasmiwl (b

18) ELECTRONICS In a certain circuit carrying alternating current, the formula ¢ = 2 sin (120¢) can be used to
find the current ¢ in amperes after t seconds.

a. Rewrite the formula using the sum of two angles. c =2 sin (90t + 301)
b. Use the sum of angles formula to find the exact current at t =1 second. V3 amperes

Verify that each equation is an identity. o Logd ddylhaio JS doo |
3 ,
8) sin (90° + 0) = cos 0 9) cos (7” - 0) = —sin 0
o 1+tan 0
10) tan(6+%) = —cot 6 22) tan (6 +45°) = Tt
8
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3 VouTube FEWERTERISICN Lduaig 4:’:9‘).” e Slalaie 11-4 eLaJ‘ré'u.c éaw‘ Jos 4859
gl aas wlislaie plusiwl; cosine g sine s slomy| —1 . .
i sed=sl Bow gyl lin 3§
gl el olaylate alukiwl cosine g sine Guyd slm| -2 =
sin 20 =2 sin 0 cos 0 cos 20 = cos2 0 - sin2 0 2tan 0 gl Camad) diliall Oslaslazall I
a2 = ante — —-

cos20=2cos26-1
cos20=1-2sin%0

dyo il Chuad) diliall Olastaiall ||

. 9_+ 1—cos@ 0_+ 1+ cos@ ¢ 0_+ 1—cos@ 0 =_1
o= = 2 cos3= = 2 Mz~ *1+cose '

0 . 6 . e = (N c ., . . v
.cos - ,sin _, cos 20,sin 20 J dinsJl desd)l s>l dewll 43I ‘a|.x:>.7.w| 09 daul
. . . . 0 0
PRECISION Without using a calculator Find the exact values of Sin 20, cos 20, sin 5 €OS .

1) sin9=§ . 0°< 0 < 90°
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14) cosezg ;3?”<9<21t

5) tanf = —— : 90° < @ < 180°

15

10
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Find the exact value of each expression. b oo sues JSU diSaJl deasdll .\.?gi dolxl 3 plasiwl Hoa
. e

7) sin 3 8) cos15°

CsS131.16 m/s dgxio ddlail deyunyg (s3Il s @0 37° lgawled dyglis 8,SU1 05 35S acd S, :P.ﬁ 3, (9
- T . 2v?sinfcos@ . . - . o gy e

Solunsg dedydl dudll E_,L.Jgap.d = 5 dually hsi 8580 lg=his Ul d 40893 ddluwell

dgziall ddlandl de sl Jin3 v 9. 10 m/s?

Asol3)l Camd) dciliadl OslisUazoll 15 abine dsall b (a

§ dagall dizgeall pladiol 35S lgmhis il d &Ll Lo (b

9) SOCCER A soccer player kicks a ball at an angle of 37° with the ground with an initial velocity of 16 meters per

2v?% sin 0 cos @
second. The distance d that the ball will go in the air if it is not blocked is given by d = —————— . In this

g
formula, g is the acceleration due to gravity and is equal to 10 meters per second squared, and v is the initial velocity.

a. Simplify this formula by using a double-angle identity. d = v sin26 S;“ 26
b. Using the simplified formula, how far will this ball go? ~ 24 m

11
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Verify that each equation is an identity. b Losd diylhaio JS do |

1-cos 20
10) tan @ = m
11) (sin® + cos )2 =1+ 2sin @ cos O
1 . 0+sin 0
27) 1+ -sin2 = =07
2 sec@
. 0 (7] in @
28) sin- cos- = —
2 2 2
0 in @
29) tan- = ——
2 1+cos @
12
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11-5 Solving Trigonometric Equations

|
€3 YouTube JVRRERRYN il oYl > 115 alall e galadl Joe A8y

AL e slaal) Al ol Jalod! juas —2 RETITECANUNRERE -l 390 o)l 1in 3

REGULARITY Solve each equation if 0°<8<360°. .0° < 0 < 360° csls 13] LU s dsles JS J> PLB.:.Q”

3
2) cos?0+2cos8+1=0 5) cose=—\/2—_
Solve each equation for all values of 0 if 0 :0LILIL 0 Guld HIS 13] 0 i8IS slw S oo dslze Js J>

is measured in radians.

10) 2cos?60=1

(7] 0
12) sin §+cos 7= V2

13
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Solve each equation for all values of 8 if 0

s ally 8 olsd OIS 13] 8 ad IS sl b oo Wsle JS J5
is measured in degrees. -
15) cos260— sin?6+2=0

18) cosO — 2cosBOsinf =0

Solve each equation.

A dsleall Go dls I3

22) sin?20 + cos?60 =0

23) tan’0+2tanf+1=0

14
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