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Trigonometric Ratios of General Angles and Polar Coordinates

¥ 18
1st Period
Material Note
. Vocabulary: General Angle (§ # %), Ray (¥131),

Vertex (78 2k), Initial Side (45i#), Terminal Side (.

TR -

\_ \* 1#), Positive Angle (I # %), Negative Angle (f #
h 4 ), Directed Angle (7 # %), Counterclockwise (3% P&
£*), Clockwise (% & £+), Designate (45 %)
Translations:

1. The angle AOB is formed by rotating the ray OA
with vertex O to the ray OB. The fixed ray OA is
the initial side, and the rotated ray OB is the
terminal side. (X & } > £ AOB 7 #8148 OA &
¥ OB TS OB & chd > H ¥ B+41 OA
Fh b endaif o HROB fLi & n¥if o)

2. If the angle is measured in a counterclockwise
direction from the initial side to the terminal side,
the angle is called a positive angle. (if ¥ 4+
gk S A o)

3. Ifthe angle is measured in a clockwise direction,
the angle is called a negative angle. ("8 p& 4+ &
T NE G L& o)

4. Adirected angle is one that shows a designated

direction, such as a positive and negative

1




direction. (jiefds & § > ek > L5 5 @

i)

Vocabulary: Coterminal Angles (¥ % %), Standard

FERFRR 5 A H0 FEBAR 2 360° AU RERIAE -

Position (1% i+ % ), Origin (/& &).

Translations:

1. The measures of any two coterminal angles differ
by an integer multiple of 360°. (X & = F & & 1
B #icAp £ 360° chiF#c i o)

2. Anangle is in standard position if its vertex is
located at the origin, and its initial side extends
along the positive x-axis. (% B & & ¥ *t & 42T

B AR EBEE RELE & & B ox i

Other definitions:
Coterminal angles are two angles in a standard
position that have the same terminal side. (F 7 % &_

B AREEE P hd BAT AR R o)

SRRV F A TARS BT B & - AmME e TR |

(LB - HANFGEEER = CNGIRE - SRR VocabUIary: Quadra ntal Angle ( ?( Bg\l ﬁ’. )'

Translations:

l /1 t‘ ] 1. Anangleis in standard position if its vertex is
located at the origin, and its initial side extends
along the positive x-axis. (#-7 & & % *ME# i+
BooAERE RELE & A b x b
vl oo eRPEFIFETE &)

2. Anangle in standard position is said to lie in a




guadrant if its terminal side lies in that quadrant.
(MR & EENHRFEE LU FT RS
U L E B L)

3. Inthe figures below, a lies in the 1st quadrant, B
lies in the 2nd quadrant, v lies in the 3rd
quadrant and 6 lies in the 4th quadrant. (4= F]

Mmoo b B A - %000 B & s

R

EEZ oy b B AN Z %06

B Ay e %00

b AT < WSy i R0 RO RBRAD - B4 907 1 180° KB

Vocabulary: Quadrantal Angle (% *2 &), etc. (The
abbreviation of et cetera) (... % %).
Translations:

An angle in standard position is called a
quadrantal angle if its terminal side lies on the x-axis
ory-axis. (§ # E 3B ¥ 5 4 BT A X
fhet y Pt BF o FLIT A o)

Sentences:

Quadrantal angles include 0°, +90° , +180°,
+270°, +360° etc.

(%2 & & 42 0°,190°, £180°, +270° , £360°... &

% o)
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Vocabulary: General Angle (& & %), Acute Angle (4%
i),
Translations:

Let B be an acute angle in standard position and
suppose that P( x, y ) is any point other than O( 0, 0)

on the terminal side of 8 (Figure 6). If

r=0P=+/x"+y’ isthe distance between P(x,y)

and O( 0, 0), then the three trigonometric functions

of 0 are defined by

sin@ :Z, cos@ :ﬁ, tan® _Y .
r r X

Defining Sine and Cosine Functions from the Unit Circle
‘The sine function relates a real number f to the y-coordinate of the point where the corresponding angle intercepts
the unit circle. More precisely, the sine of an angle t equals the y-value of the endpoint on the unit circle of an arc of
length . In Figure 2, the sine is equal to y. Like all functions, the sine function has an input and an output; its input
is the measure of the angle; its output is the y-coordinate of the corresponding point on the unit circle.
‘The cosine function of an angle f equals the x-value of the endpoint on the unit circle of an arc of length t. In Figure
3, the cosine is equal to x.

y

sine and cosine functions

If tis a real number and a point (x, y) on the unit circle corresponds to an angle of f, then
cost=x
sint=y

Vocabulary: Precisely (# £+ ), Parentheses (3%

§-), Shorthand (i# 3z ).

Sentences:

1. Defining sine and cosine functions from the unit
circle. (28 [} I 52 22 4052 S Feeh T ° )

2. The sine function relates a real number t to the y-
coordinate of the point where the corresponding
angle intercepts the unit circle. (& 5% 3 #c 5 [F]<
Lt E R gy & o)

3. The cosine function of an angle t equals the x-
value of the endpoint on the unit circle of an arc
of lengtht. (483 Sndic s Flw & t & H = [f] 2 2k

X ik o)




Note:

(Z & Sdcen® 3 BELERP )
Because it is understood that sine and cosine are
functions, we do not always need to write them with
parentheses: sin t is the same as sin(t) and cost is the
same as cos(t). Likewise, cos?t is a commonly used

shorthand notation for (cos(t))2.

@ =mmrEAR Vocabulary: Intersection Point (% 2k).
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Sentences:

1. By the concept of “Coterminal Angles have the

I P B9 AERFy (cos 0 ,sin6) » H]

% , same ratios”, we simplify angles from 0° to 360° in

QIR 9 TR -
R RATEE = AR AR - AmES

order to make the calculation easier. (#% i® 1| *
"R AGARRGZ At EBEAAMLR

L 3] 0°F] 360°2 BF L szt o)

2. P(x,y)isthe point where the general angle 6
intercepts the unit circle which the center is origin
0(0, 0) and the radius is 1. (% B & & @ eh¥ e
H > Fl2> - BP(x,y) °)

3. According to the definition of trigonometric ratios
of the general angles, we have... (35 & % % =
gt g o L)

4. The point of intersection with the terminal side of

the general angle and unit circle is (cos8, sinB).

(B & & ez g 22 & = Fl502 85 (cosl, sind))
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sin(180° —6) = sin®, cos(180° — 6) =—cos6 °

BT Ty 2 v
x4 cos(180°—0),
444 ¢ sin6 = sin(180° = 0) + .
(180° - 0) IMH AL P 0

Vocabulary: Conversion Equation (3% & = 34),
Symmetric with Respect (¥ §L>"), Opposite Number
(10 & #)

Sentences:

1. Point P and Point Q are symmetric with respect to
the Y-Axis. (P £7 Q $ 4L Y $ < )

2. The x-coordinate of P and Q are opposite to each
other, and the y-coordinate of these two points
arethesame. (P& Qéhix L& 3 Z4p Kk #K >
y LikAp % o)

GeoGebra Resources:

% pE (Pegasus Roe) - 45z 712

https://reurl.cc/O4EM39
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Vocabulary: Polar Axis (1% ##), Pole (& 2t), Polar

Coordinate (& & 1&).

Sentences:

1. We often use distances and directions to describe
the position of a point, such as “East-North, 20
meters”. (3% 7 ¥ | * fEdEAr> B gy i - B 2heD

FE B T3 2008 o)
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2. Figures 15 shows a horizontal ray extending to the

right, which is called the polar axis. The endpoint
O of the ray is called the pole. (%] 15> ™ O &
BB S 1B 0 b (- kTSR R
fh) o)

3. Set any P besides from O, and ris a direct distance

fromthe pole OtoP. (B> O iz g, — 8P £

rs7j @& OP - )

4. B is ageneral angle where polar axis is the initial

side; the OP ray is the terminal side. (0 % A& &

o Ho il L dabh; ¥ L 5L OP o)

5. We refer to the ordered pair as the [r, 8] polar

coordinates of P. (# i fL[r, 8] 5 P BEeiik ik

)
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Materials

Find

< 360°.

Solution:

to find another coterminal angle: 440 - 360 = 80°.

To put it another way, 800° equals 80° plus

Finding an Angle Coterminal with an Angle of Measure Greater Than 360°

, but

0 that is coterminal with an angle measuring 800°, where 0° < 6

, SO we subtract 360° again A \w

N

, as shown in the Figure on the




right side.

Note

Vocabulary: the Least Positive Angle (-] & [+ % 4 ), Two Full Rotations (= %% [&]).

Sentences:

1. An angle with measure 800° is coterminal with an angle with measure 440°. (800" 7 440°1
B & o)

2. 440° is greater than 360°. (440°+ ** 360" - )

3. The angle 6 = 80° is coterminal with 800°. (80" % 800° e[ # %)
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