February 17 MATH 1112 sec. 52 Spring 2020

Trigonometric Functions of Any Angle

We wish to extend the definitions of the six trigopnometric functions to
angles that are not necessarily acute. To start, consider an angle in
standard position, and choose a point (x, y) on the terminal side.
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Trigonometric Function of any Angle
(0,r)
(x,v)

‘\6' (r,0)
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(0,-r)

Figure: An angle in standard position determined by a point (x, y). Any such
point lives on a circle in the plane centered at the origin having radius
r=/xt iyt
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Trigonometric Function of any Angle
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Figure: The definitions for the sine, cosine and tangent of any angle 6 are
given in terms of x, y, and r.

February 14, 2020 3/24



Trigonometric Function of any Angle
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Example

The terminal side of an angle 6 in standard position passes through
the point (1, —4). Determine the sine and cosine of the angle.
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Question

When put in standard position, the terminal side of the angle ¢ passes
through the point (-2, 3). The sine value of 6 is

- e =18

(a) sinf = _g
(c) sind = g
(d) sinf = %

February 14, 2020 6/24



Reciprocal Identities

We have the first in a long list of trigonometric identities:

Reciprocal Identities: For any given 6 for which both sides are

defined

cscl = _L, sect =
sind

Equivalently

sinf =

1
csch’

1 1
cosf’ & COttaanQ‘

1 1
cosQ:@, & tan9—m
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Trigonometric Function of any Angle (Unit Circle Case)
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Figure: A point on the unit circle, r = 1, has coordinates (x, y) = (cos 8, sin §).
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A Useful Table of Trigonometric Values

0° 0° |30° |45° |60° 90°

o [0 |5 |5 |3 | 3
sind | 0O % % \/75 1
cosf | 1 \/75 \L@ % 0
tand | O % 1 v3 | undef.

An angle whose terminal side, when in standard position, is concurrent
with one of the axes is called a quadrantal angle.
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Quadrants & Signs of Trig Values
S tudents ALL

- I All trig values are positive.
Xx<0andy>0 | Xx>0andy>0

FFEENYERE)

lI: Sine (cosecant) are positive.

——————————1———————— |l Tangent (cotangent) are positive.

) IV: Cosine (secant) are positive.
x<Oandy<0 x>0andy <0

T ake @ aleulus

d3333835

Figure: The trigonometric values for a general angle may be positive,
negative, zero, or undefined. The signs are determined by the signs of the x
and y values. Note that r > 0 by definition.
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Example
Determine which quadrant the terminal side of 8 must be in if

(@) sinf>0 and tanf <0
<nB>0 Guad L. 1T EEN 8IS Yer miimeS~ ?\—%;v\
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(b) secd <0 and cotf >0
Gee6cd Qud T T g et 5
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Question

Suppose that 6 is a positive angle whose measure is less than 360°,
sinf = —0.3420, and cos # = —0.9397. Which of the following must be
true about 67

%\n@' o) ~ S C’osé <O

(a) 0° <6 <90°
(b) 90° < 6 < 180°
(c) 180° < 0 < 270°

(d) 270° < 6 < 360°

(e) any of the above may be true, more information is needed to
determine which is true
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