Trigonometry - Angles and Ratios Lesson #2:
Trigonometric Ratios for Angles from 0° to 360°

Pythagorean Theorem

The traditional formula for the Pythagorean Theorem is c?=a’+b2
In trigonometry, we use x, y, and r instead of @, b, and c.
The point P(x, y) lies on the terminal arm of angle 6.

The distance from the origin to point P is r, the radius of the circle formed by the rotation.

/S

Sketch the rotation angle in standard position, and calculate the exact distance from the origin
to the given pomt thrc appropriate, write the answer in simplest mixed radical form.

2 2
x*+ y“=r", wherer>0

Class Ex. #1

a) Point P(—S ]2) on the terminal arm of angle 9

r 3 [
40 *=x +
F = NG +H2)
r=Ji69 =13

b) Point Q(-2,—6) on the terminal arm of angle A.
%

r=«
C = Je2l+ ()
r =J40
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170 Trigonometry - Angles and Ratios Lesson #2: Trigonometric Ratios for Angles from 0° to 360°

Trigonometric Ratios

Complete the following:

e v G hyp
sine ratio = sin @ side opposite to 6

%) =

side adjacent to 6

cosine ratio = cos 0 =

tangent ratio — tan 6 =

»jo x|» IZ|O

These ratios are called the Primary Trigonometric Ratios and can be remembered by the
acronym SOHCAHTOA.

ClassEx.#2 | Write the primary trigonometric ratios for angle 8 in terms of x, y, and r.

V- axis

Y

»o II® I)o
J
.‘\ﬂ‘ b

sin 6=

- L - P - axis Pt

tan 0=

J

\J

@ You should memorize these formulas.

Some students use a phrase like “seven yellow rabbits” to remember sin 6 = 'r

)
The point (15, g) lies on the terminal arm of an angle 6 as shown. Calculate the value of r,
and hence determine the exact values of the primary trigonometric ratios.
y - axis

A K'Jar gwtéof

i f' = /f“fi *
9 X - axis

= g c = 3289

=1+

Class Ex. #3

Complete Assignment Questions #1 - #5
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172 Trigonometry - Angles and Ratios Lesson #2: Trigonometric Ratios for Angles from 0° to 360°

Y
Part 4 A
The rotation angle in Part 1 is reflected in the x-axis. /— -\ , )
C P - P X
omplete the following: Q
a) The point S(x, y) has coordinates S( , ). >
b) The reference angle is and the rotation angle is
v S(x,¥)
. y X y
¢) sin 300° = 7 = cos 300° = = tan 300° = ’—v -

d) Confirm these trigonometric ratios on your calculator.
Observations

* The trigonometric ratios for angles between 90° and 360° are either the trigonometric ratios
of the reference angle, or the negative of the trigonometric ratios of the reference angle.

* The sign of the trigonometric ratios depends on the quadrant and whether x and y are
positive or negative.

Determining the Sign of a Trigonometric Ratio

a) In quadrant 1, draw the rotation angle @ in standard position and complete the table.
b) Repeat for quadrants 2 - 4.

Quadrant 2 A Quadrant | ‘
sin@ = i + sing==2 | X1 4 ””
c TiF oy b B AL
N e e :
cos@==1_1_ cos():l :. +
i ri+
T P = ||
t(1119=1. 1 - Y Y tan@ = & i 'S
L Y % 4
- B
Quadrant 4
51110:}_‘ A sin9=l‘ S
foan | : o
COSG=£ cos@ =£ i-‘- Co
g i+
tan @ Ii tan @ :i - -
* b +:

Y
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¢) Complete the following statements using the results from a) and b).

i)  Sine ratios have positive values in quadrants __§ and L
ii) Cosine ratios have positive values in quadrants
iii) Tangent ratios have positive values in quadr: ants dnd 3

iv) Sine ratios have negative values in quadrants 3 and
v)  Cosine ratios have negative values in quadrants A and 3
vi) Tangent ratios have negative values in quadrants A and "’

CAST Rule
“a =D
g |1 —
The results can be memorized by: ‘e tatio All ratios
« the CAST rule or Cof — pXposiive posiEe
* by remémbering to “Add Sugar To Coffee” - >
Tangent ratio Cosinc ratio
ﬂo-’l- M Q% // positive positive
L] ° v

Class Ex.#4 | Determine, without using technology, whether the given trigonometric ratios are positive
4 or negative.

a) sin 340°—= b) tan227° —— ¢) sin 88° I

®

d) cos 235° [( e) cos308° IV f) ni123° IO

S @ =

Trigonometric Ratios of an Angle in Terms of the Reference Angle

The trigonometric ratios for any angle are either the trigonometric ratios of the reference
angle, or the negative of the trigonometric ratios of the reference angle.

Use the following procedure:

i)  Determine the sign of the ratio (positive or negative).

ii) Determine the measure of the reference angle.

iii) Combine i) and ii).

To write cos 260° as the cosine of an acute angle using the above procedure, we have
i) negative ii) 80° iii) cos 260° =—cos 80°.

The result can be verified on a calculator.
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ClassEx.#5 | Rewrite as the same trigonometric function of an acute angle. ‘u‘g R‘ﬁ £

@ © o
.25 a) sin 140° b) tan 323° ¢) cos 165°

Sialf0° =S 0" ha223°= "ha3?°  CoslS°= - (o3 IS

H C@ [0 0@
d) sin 287 ﬁ* e) Los 308 f) tan 199
fl=7"E Bz wfl=pf

i = st

Patterns in Trigonometric Ratios

We have the following pattern of results relating the trigonometric ratios of rotation angles
to the trigonometric ratios of reference angles.

Let x° be the reference angle for an angle in standard position.

sin (180 — x)° = sin x° cos (180 — x)° = —cos x° tan (180 — x)° =—tan x°
sin (180 + x)° = —sin x° cos (180 + x)° = —cos x° tan (180 + x)° =tan x°
sin (360 — x)° = —sin x° cos(360 — x)° = cos x° tan (360 — x)° = —tan x°

Complete Assignment Questions #6 - #11 and the Group Investigation.

Assignment

1. Sketch the rotation angle in standard position, and calculate the exact distance from the
origin to the given point.

a) Point P(15,-8) on the terminal arm of angle 6.

b) Point Q(-24,-7) on the terminal arm of angle B.
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