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Precalculus - Unit 1 Day 4
Trigovometric Functions of Any Angle
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Class Period:

The trigonometric functions were originally restricted forh:cufe cmgles] These definitions can
be extended to any angles by considering the standard position of an angle. Of course, if an

angle is acute the new definitions should give the same result as the old definitions.

Acute Angle - Use the Pythagorean Theorem to find the
: il length of the hypotenuse.
// wp (Note that ris always sitive
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r=,/.~rz+yz #0.

Definitions of Trignometric Functions of Any Angle
Let 6 be an angle in standard position with (x, y) a point on the terminal side of & and
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tan6 = —— coto =2 \ﬁ__/_‘/
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Evaluate the exact values of the six trigonometric functions of the angle 0.
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r= 3% (4)* =R (B)
r=5 BFS-\ x r‘=l7
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_15 = lj_
TLIS_ csc9=q5l sin®= o cscO= 15
:——5— = -—g' S@Ce'" ;er—
SecO® 3 cos & 7
_ -3 - 15  cotg= X%
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e point given is on the terminal side of an angle in standard position, Determine the exact
values of the six trigonometric functions of the angle.

3. (B-9 4. (-5-6)
= \J(m*i\ C? r=\/(~5)2+(-(0)2 B
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Sin® = - V10 CSC@‘B%J:@ sinb=s 12 csel .
HNo 10 -9 |3 |
o = ._.3—- = ’\ﬁa Sece B'J_é — COS@ = _Sﬁm SEC‘.@: —‘_{‘_D.L
N0 10 “NIO b -5
= - L =2
tan©= 21=-3 CO+8=:%=_J:>‘ tan®= £  coiB= ¢
Recall the signs of the ( c0s, Si n) v ,
trigonometric functions in i | it S<o<x 0<0<}
Theil" four quadl'dll‘l’s. sind: + Nn O+ “.‘0.' ','.|:>0
Y S I 0 "0
(remember that r is always - * !
POSIfiVG) Q‘\“a_d':"il" Qua:dr;n-l-lv x<g . "-_. rzg
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5. Given sin@ = -= and{an8 > @, find cos® 6. Given sina:\-‘1 and tan6<0, find cos6
and cot6. _—-9'—= i and cscH. = ¥
J=r
B e - T
x2 +(-2)° =3
_% l = 3_’ 5
12 %I
-{5 J5
CosO= 3 cotO =5
: 2
7.  Given tano=-22 and sinB <0, find the values of the six trigonometric functions of 8.
-5 = — = |
iR sin©= 115 cscO =17
¥ = 1
S 82+ (-15) cos6 = 7 SecO® =2
17 =17 cot@ =&
A}
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Reference Angles

The values of the trigonometric functions of a?les greater than 90° (or less than O‘) can be
determined from their values at the corresponding acute angles called reference angles.

Definition of Reference Angle:

Let 6 be anangle in Standard. _P.D.S.L‘.llQD_, Tts reference angle is the _acute
anale o' formed by the _Terminal Side  of 6 and the( X-axis)
- \h_/

2“'/ 30°
9 Refercnce
Q7
k p Quadranl.
v
¢’ = x— 0 (radians) @ = 8- x (radians) @ = 2x - 0 (radians)
@ = 180° - 6 (degrees) 6=0-180"degrecs)  @'= 360° - O (degrees)
Find the reference angle 8' and sketch 8 and 6' in standard position.
1. 0=300° 2. 0=-135 3. 0=-870=-|574. 6=-292°
) ) > [o)
&7 =10° O'=45° 6=30° ©'=0¥

e
o

Uz 8. 60=17
oty 0=1.44
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/ To find the value of a trigonometric function of any angle 6:

> Determine the function value for the associated reference angle 6".
» Depending on the quadrant in which @ lies, affix the appropriate sign to the function value.

Evaluate the sine, cosine, and tangent of each a

le without using a calculator.

9. §=-330° . 10. 0=225° o )
SlnBOO: __'2_ ] S\ﬂqS - —-é— /\
207 _{5 Y, co "r /\ x
gosaly= 12 = . cosH5%= 12 VAo
) 2_ 9)-"‘{.1
tan30%= 5 - g_; tanH5°= |
: volk
11. 9='lz” ’ 12, ez-l% 03]
!
glnﬂ‘_—-*{— @‘\\x an—E: {—5 a x
= 2 ) i 4_2_
T - -3 cog LT =2
— 4D s
ton & = tan 4 =~

Find the indicated trigonometric value in the specified quadrant.

13. If sinf= —% and the angle

is in quadrant IV, then find
cosf.

Y

—

g =
L]
5 -3

14, If cscO=-2 and the angle
is in quadrant IV, then find

te. j 2=

co sSIiNB o

co+8=:‘ll_§=‘\f§
N3
)t

15. If secf= —% and the

angle is in quadrant III, then

= "i
cosO 3

find tanf.

Find TWO solutions of the equation. Give you answers in degrees (0°<6<360°) and radians
(0<6<2xn). Do not use your calculator.

16. sin8=% 17. sinB:-% 18. csc9=$ 5{(\@:{2%

©=30° or | Q= 210" or - O=L0° or 3

©= 50 or %r 6= 330° or !—‘% e =120° or 2:3"_"
19. cotd=-1 i .

tan©= 20. sec&:-.z__?. COS@:“'% 21, cosf =—-—
= {35% & Sqrr 3 2 ;
o= AB° s I ©=180" or & ©=120° or —'g
| ©:210° or It 0 240" or g
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