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: ~ £ RN s ObjectiveS: Use the trig ratios
IT10% | Onometr IC for any.measureangle. Find

\v : 4 Of ‘
Fuﬂc'l'lons Of‘A'ny Anﬁ[e\ the refekenceangle. N

2 Let @ be any angle in standard position and let P(x, y) be a point on the terminal side of ©.

2 If r2=x2 +y2is the distance from (0, 0) fo (x, y) the six trigonometric functions of 6 are
defined by the following ratios:

o b
Qea
P(xy) y I a@‘\ e C
' Sing = - 6seO = — ® -
r % %\QQ

Q

r X ¢ =

(=3

-
fano = % cot O = % J |

A \ B Adjacent = )

b
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Objectivef: Use the irig ratios

mt "mlgonmetr IC’ for anymeasure.angle. Find

Fu nctions the refetenceangle. X

. We are now considering angles of any measure. Thus some angles will have the terminal side
anywhere on the coordinate plane.

2. The sign of the trigonowmetric ratios are determined
by the quadrant in which the terminal side lies.

YOU BETTER BEHAVE




!\ - .

e Sigl

Funcnons

2 If sind < 0, and cosh < 0, name the quadran’r in which the angle 9 lies.

y

lgonmemc

f

> Quadrant I

A
Quadrant 11 Quadrant 1
sine and All
cosecant functions
positive positive
Quadrant III | Quadrant IV
tangent and cosine and
cotangent secant
positive positive

Objectives: Use the trig ratios
for any.measureangle. Find
the re euence angle.

\

| f;’
o )

rr
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Objectives: Use the trig ratios

\

Valuating Trigonometric Functions 1 iekienceancie.
| \ e

2 Let P(1, -3) be a point on the terminal side of 6.  Find each of the six trigonometric functions of 6.

2 P, -3)x=1y=-3% x>0, y<0 QIV
r=yxi+y? =17 +(=312=J10

sno— ¥=2 oseo =7 10
r J10 y -3

C0S O = fz 1 secé?:i:m
r 10 o

_ Z—__g 001‘9=£:L
fano = PR vy —




Objectives: Use the trig ratios

\

Valuating Trigonometric Functions 1 iekienceancie.
| \ e

2. Given that cosh = 3/9 and tand < 0. Find each of the six trigonowmetric functions of 6.

X 0089=%9 x=%r=5 cosd > 0, tanB < 0 so QIV sing < 0

y=—Jri—x? =—J52+3%? =4

. y —4 r_ 39
= L__ O=—=
sing@ P cSC y 4

x 3 r_3

y - _X_ 3
fang= L="" cot0=—=—
: x 3 y —4




e 4 ’ * . ObjectiveS: Use the frig ratios
: J0N0 Y 0“0"3 Of f(})]rj any.measure. a'mglegFmd
Quadrantalgle Thejapasstnale. '\

2. Evaluate, if possible, the ’rngonome’mc functions at the following quadrantal angle:
8=0"=0 radians.

2 1£08=0"= 0 radians then the terminal side is on the positive x-axis. Seleet a point on the x-axis (1,0).

A P=0, 0withx=1andy=0. o vy _0_g wee— =\ = undefined
r 1 y 0
c039:£=1:1 secé?:£ 1 =1
r 1 x 1
tano = Z=9:0 cot O = izlzundeﬁned
x 1 y 0

2. Now try using another point on the x-axis.
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A " \ Objectives: Use the trig ratios
' 00 ﬁ } cilons Of forJ any.measure anglegFmd

le Q . the refekence-angle. .

N\

Quadram‘a

. Evaluate, n‘ possible, the trigonometric func’nons at the following quadrantal angle:
B=90’- radlans

2 1£8=90"-= %mdians then the terminal side of the angle is on the positive y-axis.

% Choose PO, 1 x=0andy=1  g,n_Y_1_4 cscezi—lzl
r 1 y 1
0S O = X=9=0 secez£ 1—0ndefmed
r 1 x 0
fanezzzlzundefined co’rez£ 9_ =
x 0 y 1

2. Now try using another point on the y-axis.
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A " \ Objectives: Use the trig ratios
' 00 ﬁ } cilons Of forJ any.measure anglegFmd

le Q W the refekence-angle. X

N\

Quadram‘a

2 Evaluate, if possible, the trigonometric functions at the following quadrantal angle:
B=180"= 1 radians.

2 1£0=180° = w radians then the terminal side is on the negative x-axis. Select a point on
the x-axis (-1,0).

. P=(1, 0 withx=-1andy=0.
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A " \ Objectives: Use the trig ratios
' 00 ﬁ } cilons Of forJ any.measure anglegFmd

le Q W the refekence-angle. X

N\

Quadram‘a

2 Evaluate, if possible, the trigonometric functions at the following quadrantal angle:
0= 270° = radians

x 1£8=270= 3%mdiams then the terminal side of the angle is on the negative y-axis.

2. Choose P(0, -1): x=0 and y = -1.

N e B r_1_ -
SIV\H—r— { - ] 0809—y 1 ]
C0S 6 = £=9=0 sece_ﬁzlzundeﬁned
r |1 x 0
tano = Z=_—1=lmdefined com:f:i:o
x 0 y -1
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W the refekence-angle. N

Objectives: Use the trig ratios
$ Quadr a "ta' forJ any.measure. amgleg Find

Angles

0 undefined 0 undefined

1%/31




d

ne fov Objectives: Use the trig ratios
$ 3'730'3' forJ any measure. amgleg Find

W the refekenceangle. N

\//

Angles

Vil
J2

a
2
1

2 You will save yourself a ton of time, heartache, and anxiety if you memorize these valuves.
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Objectives: Use the trig ratios

N 4
w

\

rig Functiongfor Special Angles {i:iiastiee ™
' \ /AT . \

Trigonometric Values of Common Angles

0 (degrees) | 0° | 30° | 45° | 60° 90° 180° 270°

STUDY TIP

Learning the table of values at
the right 1s worth the effort
because doing so will increase :

both your efficiency and your 0 (radlans) 0
confidence. Here 1s a pattern for
the sine function that may help
you remember the values. sin 0 0

2 I
/2

6 0° |30°]45°|60°90°

JO|V1|V2| /3| V3 cos 0 I
202112122 |

sin 6

LI I
4 | 3
V2| V3
2
1
2

| \/§ Undet. O Undet.

Reverse the order to get cosine tan 6 ()
values of the same angles.

EN TN
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Tha € £ 3ha To: " ObjectiveS: Use the trig ratios
1 1J . 'l' { lgonometr IC for any,measureangle. Find

Func-“ons "\ . /*/\ the refekence-angle. N

\ '

2. The sign of the trigonometric ratios are determined by
the quadrant in which the terminal side lies.

A (fbsecanf | i
pd "n\;é (

, \\

il '"‘\

Cofﬁng ,
) »w ’nve ((
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Evampb Ju LI g - ObjectiveS: Use the irig rati
exampleskinding the Quadrant’ /oy meareangie Find
in Which an'Angle Lies. the refelgncoangle. - '\

"

2. I sind < 0, and cosd < 0, name the quadrant in which the angle 0 lies.

Vi,

Voo¥irant M 1hu

'v"\ 11(1 ) A_ Quadra“f Ill
' ( ’01 1’4

/‘"

X 4
s N4y

o i ‘ ' {

" \l .

Cosccant QI Ftunctions |

pogitive (41 . positive) .
14 t | N \‘ KK\ \
/‘\“\ ) ’ \ \ \ % M\ | ] \\ | t

EMT102-TS

)

OONSTOCK
COIT

"I've decided to forego trigonometry,
and make myself eligible for the NBA draft."
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5 TR, \ . / ?bjectiv : Use the irlig lg.atglos
Valuating Trigonometric Functions i fidencoangie.”
| 7,

-~

"
.\'4

N\

1
> Given tan® = —gand 03O < 0, find sin® and secé.

. Because both the tangent and the cosine are negative, 0 lies in Quadrant Il.

fanezzz—l x=-3y=1

x 3%

r=yJrt+y? =32 +12 =10

Sing = —
J1o 10
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Objectives: Use the trig ratios

Jetinition oiz}{?eferenpe Angle ' I ittenasnrae
\V

\

N\

2 Let @ be a non-acute angle (@ 2 90°) in standard position that lies in a quadrant. Its reference
angle is the positive acute angle 8 formed by the terminal side of @ and the x-axis.

2. Quadrant Il 2. Quadrant > Quadrant IV
%<9<7z 7r<9<377[ 377T<t9<27r

90°«6<180° 180°¢6<270°

0'=2r-6

6':16—7r
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Objectives: Use the trig ratios

\ e
W a0 A

F 40T for anymeasureangle. Find
-‘f—f"\ ~ the refekenceangle. .

2. Find the reference angle, 8" for each of the following angles:

' WELL, YOUR MOMMA BOYS, I SAID SORRY, MSS
YOUR MOMMA THINKS COULDN'T INTEGRATE A NO TALKING _ O'MALLEY.
SQUARE ROOTS NESTED TRIG FUNCTION, TRASH
ARE VEGETABLES. : EVEN 'F YoU LET HER || BEFORE A MAN, THAT
USE A COMPUTER, | TESTS. [ LAST ONE HURT.
/

o.0)
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: £
e &

L
Greater Than 360WZw) or Less Than -360° the refeignceangle. ,

N\

U, A RN Objective$: Use the trig ratios
aing Reterence Angles for Angles for any.measureangle. Find

. To find reference angles for angles > 360° (21) or < -360° (-21) follow these steps:

1. Find a positive angle & less than 360° (21) that is co-terminal with the given angle.

2. Draw ain standard position.

3. Use the drawing to find the reference angle for the
given angle. The positive acute angle formed by the
terwinal side of &t and the x-axis is the reference angle.

\\\\\
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Evai
A"gles - X thg refekence-angle. N

\ ‘

17 At G ObjectiveS: Use the irig ratios
P ‘elnaing ) efer énce for any.measure.angle. Find

2. Find the reference angle @ for each of the following angles:

X a. 0=665° 665° - 360°= 305

7 B 2231
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BEYammnle it L ObjectiveS: Use the trig ratios
P ‘e Inaing ) efer énce for any.measure.angle. Find

Angles” T\ L. o N

\ ‘

2. Find the reference angle @ for each of the following angles:

b 197 1571 I

— 4 4 2n 4

/

I ( YOU'RE USING WHAT'S WRONG NOTHING, I CALCULATORS JUST SPIT
A CALCULATOR? WITH USING A IF YOU'RE OUT ANSWERS! THERE'S
\ PSHAW! CALCULATOR? LAME. NO CRAFT! NO ART! NO
_1 M - | L JOURNEY TO SAVOR!
2 -‘ ﬂ [ ] Tl “
/ - | 4
, - 2)3 - T .* 8 )¢— ' 5 ) ke
< — = 1 H v )
T PLUS THEY'RE DIGITAL, SO Y THAT'S WHY FOR MY E MATH JUST LOok AT YOU'RE USING
THEY CAN ONLY APPROXIMATE |- PROBLEM-SOLVING g HIPSTERS ARE THESE ANALOG A SLIDE RULE?
SOME VALUES. AS A RESULT, |& MONEY, NOTHING BEATS 2 SO ANNOYING. SQUARE ROOTS! PSHAW!
I BET THERE ARE PEOPLE OUT | = A SLIDE RULE. g
THERE WHO ACTUALLY BELIEVE|S ‘ g
P EQUALS 3.14159265. J. :iq] B %
W : U J
- ~ s
| E ™ A )7= 2 K )<
s )< 3 - N B= [ = —
| = - N = -~
v N E :
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L.

o | . e | ObjectiveS: Use the trig ratios
P Ve l'" L ' Refer ence for any.measureangle. Find

.

‘-'. ."‘ 7 !
a4 the refekence-angle.
Angles < A N

2. Find the reference angle @ for each of the following angles:

11z A 117 27 Srx

ca 6 — I
3 3 3
q Now, if youll sign
here and co-sign
/ there.
/ |
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snna A ' Objectives: Use the irig rati
- Q cetreren ‘\ all lgs 'I'O . f(}!?;‘ilweassuere.alnengrllcglgianglos
Evalua'l'e Tn ome !wl\:unc-"ons the refekence-angle. N

2. The valuves of the trigonowmetric functions of a given angle, 0, are the same as the values of the
trigonometric function of the reference angle, 6, except, possibly, for the sign.

2. A tunction value of the acute reference angle, 6, is always positive.
However, the same function value for © may be positive or negative.

2. To determine the sign of the function value for 9,
simply determine the Quadrant in which 0 falls.



B Dvenad 3 L) * Objectives: Use the trig ratios
L ¥roced 1¥e OrY/ J Reference Angles forJ an measure,angleglfind

to Evaluate Triqtc Omﬁfjg, E[!m;ﬁo"g the refekence-angle. N

2. In other words. To determine the value of a trigonometric function of any anale 0 is found by:

1. Find the associated reference angle, 8, and the function valve for

2. Use the quadrant in which 0 lies to determine the appropriate sign for the
function value of ©.
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ng Re oy Qles to . Objective$: Use the trig ratios

for an measureahgle kFind

Evaluate n 01 meir;c/,l?uncnons thegalgpngetngle.

N

> Use refere A

. Step 1 Find-fhe
N 9
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s P PN ObjectiveS: Use the trig ratios
JISINg Kere ence # Qle.s 10 _ f(})]rJ an measure,a'mgleglfind

Evaluate Trigofiamelric Functions  therefeenceangle.,
2. Use reference angles to find the exact value of tan ?T” . a

. Step 1 Find the reference angle, 9’ and sin®.

U
fanz—l

. Step 2 Use the quadrant in which 0 lies to prefix the
appropriate sign to the function value.

I isin@ll,tan>0 tan=—=1

4 4



i1, ObjectiveS: Use the trig ratios
"0 Q les {0 f(})]rJ any.measure. a'mgleg Find
Evaluate Tn meiru;,J?uncnons the galgngsamgle. \ '\
2. Use reference angles to find the exact value of see —% .
\ Y, A
> Step 1 Find the reference angle, 6’ and sin®; |
Secz i 2\/§ — B L
6 V3 3%

2. Step 2 Use the quadrant in which 0 lies to prefix
the appropriate sign to the function value.

[ z) 243
T e R soe| —° | =
; isin QIV, sec > () 6 3
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"0 gles fo | ObjectiveS: Use the trig ratios

for any.measureangle. Find

Evaluate Tn meiru;,J?uncnons the reféigncoengle. \, '\

137 5«
2 Evalvate c08 = 806~ co’rg )
2. Step 1 Find the reference angles, |
3 2 R
secs—ﬂ _ 2 f w
3 /3 ]
co’f— \f
% Step 2 Use the quadrant in which 6 lies toprefix 137 57 .7 3 2 )
the appropriate sign to the function value. C0s —3—Sec—-— 00t g = 7 V3=1-13

s " ' 30/31



"0 gles fo | ObjectiveS: Use the trig ratios

for any.measureangle. Find

Evaluate Tn meiru;,J?uncnons thepaiggncoamale. \ '\

9 . 27 1%x
. Evaluate 6tan g S A

. Step 1 Find the reference angles,

Ir |
tan— =1

4
3 2 l
6 3

Z Step 2 Use the quadrant in which 8 lies to prefix O9r ~ 27 1%z .. % 2 . .
the appropriate sign to the function value. 0tan g S gse— = 6-1- 28" 6-1=9

' _—-J”' ‘\ ‘ - g



