x DAY T NOTESH

T

PC11 2.2 TRIGONOMETRIC RATIOS OF ANY ANGLE

INVESTIGATE:
A) TRIGONOMETRIC RATIOS OF ANY ANGLE 0° <6 <360°
X,y
P ]' ) ) e 0 is any angle is standard position
“Mf' e P(x, y) is any point on its terminal arm, at a distance
4 70 “r" from the origin

o Reference triangle is created by drawing a line

A Y perpendicular to the x-axis through point P(x, y)

1) Use the Pythagorean Theorem to show the relationship between x, y and r. Solve for r.

a? wtoc?
)(1* \lt = ¢®
NXEqT =€ «— flan Fomtaner s

r=

2) Use primary trigonometric ratios to show the relationship between @, x, y and r.

oS..Y
’—r:

0)5"\0:1:__ b) cos 6 = c) tan 0 = 7

x Y
p

B) SIGNS OF TRIGONOMETRIC RATIOS IN EACH QUADRANT
¢ Plot the given point P(x, y). Sketch reference triangle.
e Label the point, sides of triangle, 8, and 6, . Determine primary trig ratios.

Quadrant IT: 90° < <180°
=\ &1 Ht

. 2 = Jarn Plot (-4, 3)
sinéd =5 . ___

NS : r-5 ©

-4 =5 N
cosl = _"& - S AN\ \
SLANER

7. =Y

tan 60 = _7-4

Quadrant I: 0°<68<90°

Plot (4, 3) 3/5
T sin 0 =
5 o Y
) ; cosd = /T
3
/ tan @ = A‘

Quadrant ITI: 180°<#d<270°

-2 Plot (-4, -3)
sin 0 = s
-y -1
cosd = 75
7
-3 <>
tan @ = '/"’ 4/

Quadrant IV: 270°< 6 <360°

Plot (4, -3)
sin 6 = Vs
d Y
™\ 9= 75
\\\ 3 Ccos
N -3
~» tan @ = %
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“ALL STUDENTS TAKE CALCULUS"

CONCLUSION:
e All trig functions are positive in quadrant: _ X
e Sine is also positive in quadrant: X
e Tangent is also positive in quadrant: T
: . N oy,
e Cosine is also positive in quadrant: _ XV

WRITE TRIGONOMETRIC RATIOS FOR ANGLES IN ANY QUADRANT

® Sketch and label the reference triangle > point, sides of triangle, €, and &,
@ Determine the distance, r, from the P(x, y) to the origin > Pythagorean Theorem

® Write out the primary trigonometric ratios > siné, cos@ and tan
@ Check answer makes sense - quadrant signs ALL STUDENTS TAKE CA

LCULUS?

EX. 1 The point P(-8, 15) lies on the terminal arm of an angle, @, in standard position.
Determine the exact trigonometric ratios for sind, cos@ and tané.

Ei

(0] ,ggzerence Triangle @ r = ® Trig Ratios @ ASTC?
ﬁ ' C ‘.\'Q';)"’ " ng— '% Quadrant: E
sINY e _ ¥ sing =
: c"\ =\t
A -8/
Y cos@ =_/17
Iy 15
- tand = / 4
See Example 1 & Your Turn p. 91

DETERMINE THE EXACT VALUE OF A TRIGONOMETRIC RATIQ

EX. 2 Determine the exact value of cos 135°

@ Reference Triangle
0

f’) (35"

V2
O

Y /6

A

cos 135°
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® label sides

@ ASTC?
z

Quadrant:

® Trig Ratios
cosé = cos b,

=== cos 135°= cos

X =
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