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Radian and Degree Measure of |

Radian Measure

Let @ (the Greek letter theta) be an angle at the center of a circle of
radius 1, as shown in the diagram. The measure of @1in radians
(abbreviated as rad) is the length of that portion of

the circle subtended by @ (that is,the portion of the

circumference shown in red). Note that the unit of

length measurement is immaterial. As long as the

circle has a radius of 1 (unit), the length of the

subtended portion of the circle (in the same units)

is defined to be the radian measure of the angle.

Vertex Initial side

Counterclockwise Counterclockwise
rotation Clockwise rotation rotation
Positive angle Negative angle Positive angle

(a) (b) (c)
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Terminal side
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Vertex| Initial side X
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Vi

Vertex .
} -

% Initial side X

N . b &
Terminal side b

(a) o isin standard position;

B is positive

/:\ Terminal side

\___/ Initial side
Vertex

(a) 1 revolution
counterclockwise, 360°

Terminal
side

-

Vertex  Initial side

(b) right angle, % revolution
counterclockwise, 90°

(b) #©isin standard position;
B is negative

A

Terminal side VEFIE)( Initial side

(c) straight angle, % revolution
counterclockwise, 180°

1 A
0.5
0- T
-0.5
-1 ¥
-1 -0.5 0 0.5 1

Figure 2: Standard Position of an Angle



C=2m(1)=2m

Figure 3
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Conversion Formulas

. 180 Y
Since 180° =« rad, we know that 1° = 118[70 rad and () =1 rad.

T
Multiplying both sides of these equations by an arbitrary quantity x, we have:

1. o= (x)(%)rad, and

2. xrad—(x)<@>.

pIs

1 degree = % radian 1 radian = ?degrees (7)

Convert each angle in degrees to radians.
(a) 60° (b) 150° (c) —45° (d) 90° (e) 107°
(a) 60° = 60-1 degree = 60— radian = — radi
a = egree = Tgo Fadian = = radians
(b) 150° = 150-1° = 150 - 1:{1 radian = —= radians

o _ .l : — _z 1
(c) —45 45 120 radian 2 radian

(d) 90° = 9()-%;0radian = gradians

(e) 107° = l(]?-%radian ~ 1.868 radians



Convert each angle in radians to degrees.

3
(a) %radian (b) TW radians

(d) TW radians (e) 3 radians
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(c) — f%r radians

180

(a) %radian = %'1 radian = % - degrees = 30°

3 37 180
(b) 2T radians = —. degrees = 270°

2 2w

3 : 37 180 .

(c) 1 radians = — TR degrees = —135

7 : T 180
(d) Tw radians = _w-? degrees = 420°

180

(e¢) 3radians = 3 g degrees ~ 171.89°
Degrees 0° 30° 45° 60° 90° 120° 135° 150° 180°
. T T T T 2T 37 5T
Radians 0 = = = = =— — — T
6 4 3 2 3 4 6
Degrees 210° 225° 240°  270° 300° 315° 330° 360°
. Vi 5w A 37 57 7 Mo
Radians P 1 3 > 3 1 P 2
53. Convert the radian measure to degrees, or the degree measure to radians.
3 o 11w ‘ o
(a) 5 (b) 630 (c) & (d) 270

~DO CONVERSION PROBLEMS~
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UNIT CIRCLE
00° = g radians
= 5'6—n radians 24° = radians
180° = 7t radians 0° = 0 radians
= 177 radians
10
240° = radians -
o T . j S—
270° = > radians [
[e] H .
3 . ()()’:j; radians ]
35. g yradlans ..... — radians
Sw
34.132°% radians _8 radians
33. 166°; radians 38. 12°: serelis
180°: it radic s N —
radians / 07: 0 radians
23
44. £ —radlans 39, EDY radians
43.225°% _ radians s )
40. 312" radians
g 5 )
; — radlans 3 41. e —g—nradlans
sy D . 6
270°; = radians
2
s
30°= (30 )<W
T
50 = (45
45— (4 )< - )

60°=(60)< )

90°=(90)<180



1120, 2743}
1135, 37/4} a
{150, 5m/6} 4
1165, 117/12} 4
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{15, =/12}

10, 0} &

1180, }

1195, 15=/12}4

1210, 7xfe] =

Quadrant II

Angles between
w/2 and 7

z is negative and
y is positive

1360, 2}

Pl245, 23x/12)

Quadrant I

Angles between
0 and 7/2

T is positive and
y is positive

Quadrant III

Angles between
m and 3m/2

z is negative and
y is negative

Quadrant 1V

Angles between
3n/2 and 27

z is positive and
y is negative
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TRIANGLES

fo N =]

w|a

=

Figure 4: Common Triangles
Recall also that the sum of the angles of a triangle is always 180°, or & radians.
Pythagorean Theorem a* + b* = ¢*

3

1
Figure 5

Use the information in each diagram to determine the radian measure of the indicated angle.

d.
.

r s

175 o =
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You were asked to use the information in the diagram below to determine the radian measure of the angle ¢.

1 y
0.5
0 X
-0.5 4/
P
-1
1 05 0 05 1

This angle is in standard position and its measure is negative. It is defined by beginning at the positive x-axis and making )
of arevolution. Since the angle is rotating in the negative, we know that one full revolution is equivalent to —2x radians, so

. 1 -7 . . -
one—fourths of a revolution is <4 ( —2x ) = — - radians. Hence, this angle has a measure of —-.

—T

Answer: s

You were asked to use the information in the diagram below to determine the radian measure of the angle ¢.

This angle is in standard position and its measure is negative. It is defined by beginning at the positive y-axis and rotating

-3 . . . . PP .. .
- radians and then a little bit more. The "bit more" comes from the angle whose initial side is the positive y-axis and

. . . T T . s .
whose terminal side contains the hypotenuse of the red -3 triangle. We know that it is this type of triangle because

n
2
the lengths of the two legs of the right triangle are equivalent. So the "bit more" is ? radians, and altogether the angle ¢ has

In T ~Tn
a measure of — - — =
2 4 4

iy 3

Answer:
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Let ¢ be any real number. We position the r-axis so that it is vertical with the -
positive direction up. We place this t-axis in the xy-plane so that t = 0 1s located at
the point (1, 0) in the xy-plane.

If t = 0, let 5 be the distance from the origin to ¢ on the r-axis. See the red
portion of Figure 18(a).

Now look at the unit circle in Figure 18(a). Beginning at the point (1, 0) on the
unit circle, travel s = ¢ units in the counterclockwise direction along the circle, to
arrive at the point P = (x, v). In this sense, the length s = ¢ units is being wrapped
around the unit circle. -

If t < 0, we begin at the point (1, 0) on the unit circle and travel s = || units in
the clockwise direction to arrive at the point P = (x, v). See Figure 18(b).

1

Figure 18 P=(x}
s = tfunits

b

¥y
:
s = tunits \
1.0))0
—1

o

-1 0 X -1 X =
§ =|t] units
-1
Tr
s = |t] units
P=(x
(a) (b)

If t = 27 or if t < —2a, it will be necessary to travel around the unit circle
more than once before arriving at the point P. Do you see why?

Let’s describe this process another way. Picture a string of length s = | units
being wrapped around a circle of radius 1 unit. We start wrapping the string around
the circle at the point (1, 0). If £ = 0, we wrap the string in the counterclockwise
direction; if ¢ < (0, we wrap the string in the clockwise direction. The point
P = (x, y) is the point where the string ends.

This discussion tells us that, for any real number ¢, we can locate a unique point
P = (x, y) on the unit circle. We call P the point on the unit circle that corresponds
to £. This is the important idea here. No matter what real number ¢ is chosen, there is
a unique point P on the unit circle corresponding to it. We use the coordinates of the
point P = (x, y) on the unit circle corresponding to the real number ¢ to define the
six trigonometric functions of r.
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Let ¢ be a real number and let P = (x, y) be the point on the unit circle that
corresponds to .

The sine function associates with ¢ the y-coordinate of P and is denoted by

sint =y

The cosine function associates with ¢ the x-coordinate of P and is denoted by

cCost = x

If x # 0, the tangent function associates with ¢ the ratio of the y-coordinate to
the x-coordinate of P and is denoted by

tant =2 Tant=sin/cos
X

If y # 0, the cosecant function is defined as

Lo = y Csct=1/sin

If x # 0, the secant function is defined as

1
sect = . Sect = 1/cos

If v # 0, the cotangent function is defined as

cot f S Cott=cos/sin
¥

1
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Quadrant II

Angles between
m/2 and 7

Cos=z is negative and
Sin =y is positive

Tan= y/-x - negative
Cot = -x/y = negative

Quadrant I

Angles between
0 and 7/2

COS=z is positive and
sin=y is positive

Tan= y/x = positive
Cot = x/y - positive

Quadrant 11
Tan= -y/-x - positive

Angles between

mand 37/2
Cot = -x/-y => positive
Cos= z is negative and
Sin =¥ is negative

Quadrant IV

Angles between
3n/2 and 27

cos=% is positive and
sin="Y is negative

Tan= -y/X > negative

Cot = x/-y ->negative

Assign “x” to Cos and “y” to Sin

Cos and x are positive in
Quadrant I, IV

Cos and x are negative in
Quadrants I, 111

Sin and y are positive in
Quadrants I, 11
Sin and y are negative in
Quadrants I, IV

Quadrant of P sin 8, csc B cos ), sec O tan 6, cotf
| Positive Positive Positive
Il Positive Negative Negative
Il Negative Negative Positive
Y Negative Positive Negative
vy + Y + )
. sine
(= +) | (+, +) ¥ cosecant
sinh = 0,csch =0 All positive - -
others negative
¥y
— + .
. cosine
X x  secant
- +
i (=, -) WV (+, -)
tan = 0,cott =0 | cost =0,secoH =10 ¥y
others negative others negative - * tangent
x  cotangent
+ -
() (b)

54. Name the quadrant in which the angle 6 lies when cosf# < 0 and tan # < 0.
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Trigonometric Functions of Acute Angle

Side opposite
of &

Hypotenuse

~
Side adjacent to &

Figure 1: Legs Labeled Relative to &

Sine, Cosine and Tangent
Assume & is one of the acute (less than a right angle) angles in a right triangle, as in Figure 1, and let
adj and opp stand for, respectively, the lengths of the sides adjacent and opposite of & . Let hyp
stand for the length of the hypotenuse of the right triangle. Then the sine, cosine, and tangent of &,
abbreviated sin &, cos ¢ and tan &, are the ratios:
adj _ opp

sin(n?):%,cos(ﬁ)zﬁ,tan(ﬁ) adi

Cosecant, Secant, and Cotangent
Again, assume that ¢ is one of the acute angles in a right triangle, as in Figure 1. Then the cosecant,
secant and cotangent of ¢, abbreviated csc( @ ), sec( @ ), and cot{ @ ). are the reciprocals.

respectively, of sin( (2 } cos( @ ) and tan( é )

That is,

= 1 _ hyp B 1 __ hyp
csc(e)_sm(e)_OPP’sec(e)_ cos( 0 ) adi’
cot( 7 ) = . = a

tan( § ) OPP



cot @

csc @
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opp

1
sin @ =
cos = .
1
tan @ =

Practice
Use the information contained in the figures to determine the values of six trigonometric functions of
0.
(hyp)® = (adj)* + (opp)’
()
5
—
12 .
sin( 4 ) — PP _ CSC( 0 )=- p =
hyp S sm( ) hyp / opp
i 1
cos(é‘):{ﬂ— sec(€)= p =
0311; E cos{ 6 ) hyp / adj
— rF 1
tml(ﬁ)_adj_ cot(€)= =
) tan( o ) adj / opp
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You were asked to find the arc-length of a circle with a radius of 31 ft and an angle of 14.
r=311; 6 = 14

The arc-length of a circle can be found using the arc-length formula s = . In this case r =31 ftand & = 14 . Therefore,

s=(31)(14)=434ft

Answer: 434 ft

Trigonometric Functions of Acute Angles

All problems need calculator so do not use.

Trigonometric Functions of Any Angle

In text



Page 16 of 33

Graphs of Trigonometric Functions

6.5 in Sullivan
0 0 1 s 0 -1
o L A3 e B A3
6 2 2 6 2 T2
4 2 7 s J2 JZ
x A3 1 e A3 1
3 2 2 3 T2 T2
n 3n
7 1 0 > -1 0
w | g3 | 1L s | 45 | 1L
3 7 2 3 Tz 2
In 1 1 e 1 1
4 J2 A2 4 A2 A2
s | 1 | .3 Iia L | 3
[ 2 ) 6 T2 2
Figure 1: Selected Values of Sine and Cosine
¢ (Radians) 0 (Degrees) sin 6 cos B tan 6 csc secl cotf
™ - S N 1 B
6 2 2 3 3
z 45° V2 va 1 V2 V2 1
4 2 2
L o V31 5 2V V3
3 2 2 3 3




Page 17 of 33

AV
1
0 b
-1
V T T T T t It it T B I LA A B o 2
6§ 4 3 B ERE 5 4 3 Tz 3 a4 e
Figure 2: Graph of Sine between 0 and 2x
Y = sin X [the sin graph starts at the origin of the “y” axis]
ALY
1
¥
0 « >
-1
Y L S T ir 3t Am T Tr ST 4w T st T Ll it
G o4 3 P ERE § 4 3z 3 4 8

Figure 3: Graph of Cosme between 0 and 2n

[}

Y=cos X [the cos graph starts at above the origin on the “y” axis]

n 3 2n S 3t T 4n

ol
o
no
no

Figure 4: Graph of Cosine and Sine from —4x to 4x

Y =sinxand Y =cos X
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21 —_

Y =tan x [similar to y=x* and it crosses the “y”axis]

=—1T x=10
| J""JL
: ]
| (3.1)
| 1L
|
|
' | |
_m 1
2 2
_1 -
(-3.-1)

Y=csc x [complete parabola next to “y” axis]
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X

sec X [a parabola which crosses the “y” axis]

Y =
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AV

Y=cot x [similar to the graph y=-x°]
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3
Graph the following function: y = Py cot( X7 )

s

Select the general shape of the graph of this function.

e EEE. EEIR

N T
SIN,/ C(Z,S/ TAI?I

JUU. wuu uat.
PRV YERE | HEEMEE

CSC SEC COT

3
You were asked to graph the following function: y= 5 cot( X—T )

LU,
RRRARR

The graph of cot( x ) is

| P F |
e N = T T U S -4

6.5

In text



FINAL QUESTIONS
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Quadrant of P sin 6, cscd cos 0, sec tan 0, cot 0
| Positive Positive Positive

Il Positive Negative Negative

Il Negative Negative Positive

Y Negative Positive Negative

56. If sin# = % and # is in quadrant II, find all other trigonometric functions of 6.
In quadrant 11 sin is positive because sin =y and y is positive in quadrant 11

Think of the problem as a triangle and we have the “hyp”, and “opp” due to info given in the problem.
Find the “adj” side of the triangle using the Pythagorean theorem

Think of the problem
as a triangle

hyp=3
opp=1

adj= (Sqgrt 8)
Pythagorean theorem
an2 + b2 =c"2
opp”2 + adj*2 = hyp”"2
sin = 1/3 = opp/hyp
172+ adj’2 = 372
1+adj*2=9
adj*2 = 9-1
adj*2=8

adj =Sqrt 8

(a) sina. = sin( 9 )= EL;E

(b) cosa = | cos( 8 )= liliyi])

(€ tana= | tan( 0 )= %

(d) cota = L L
sinl @ ) opp

(e) seca= | sec( 6 ) = 005(19 ) 3 ];E)

(f) csca cot( 8 ) = tan(lg } - jﬁ;

=1/3

=(Sqrt8)/3

=1/ (Sqrt 8)

=3/1=3

=3/(Sqrt 8)

=(Sqrt8)/1=8

57. Find the exact values of each of the remaining trigonometric functions of # when tanf = —1

secl < 0.

5 and

QUADRANT Il where tan is negative and sec is negative
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Finding an Equation for a Sinusoidal Graph

Find an equation for the graph shown in Figure 60.

Vi
3

T 1\{/3 Y
4 ~ 4 2 4 4
-3

-« Period >

Q:A_

The graph has the characteristics of a cosine function. Do you see why? The maximum
value, 3, occurs at x = (). So we view the equation as a cosine function y = A cos(wx)

2
with A = 3 and period T = 1. Then =% — 1.s0 @ = 2. The cosine function whose
graph is given in Figure 60 is @

y = Acos(wx) = 3 cos(2mx)

THEOREM

If @ > 0, the amplitude and period of y = A sin(wx) and y = A cos(wx) are
given by

2
Amplitude = |4|  Period = T = == (1)

w

_J

Finding the Amplitude and Period of a Sinusoidal Function
Determine the amplitude and period of y = 3 sin(4x).

Comparing y = 3sin(4x) to y = Asin(wx), we find that A = 3 and @ = 4. From
equation (1),

20 2w 0w
Amplitude = (Al = 3 Period =T = — = — = —
mplitude = |A| erio =3
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Ifw >0 |y = Acos(wx)

2
Period =T = 27
()]

Amplitude = | A

y=6sin

(m x) //then 6 = A // then n = ® thus
Amplitude is 6 and Period = 2

it

2n/m =2 thus 2 =T = Period

Determine the amplitude and the period of the function without graphing.

(a) y = —5cos(6x)
(b) y = 3sin(mx)

(¢) y= %sin(?:r)

(d) y =cos(7)

A) A= 5 T=1n/3=n/3

T=n

B) A= 3 T=2

Which function matches the graph shown in the following graph 7

(a) y=coszx (b) vy = cos2z (c) y = sin2x
/ . /
N\ f/

\ /

\ /

N v

\'\\ /
.//

Y=c0s2X

(d) y =sinz
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61. Which function matches the graph shown in the following graph ?

IR
Vo
A EAEN
\\ VY
IR

Y=-tan6x
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Graph the following function y = 3cosz + 3.
Step 1 .Select the general shape of the graph of this function.

Step 2. Determine how the general shape of the graph, chosen in the previous step, would be shifted,
stretched, and reflected for the given function.

v ' Vv
no 3 ol
iR ™ i X ~ k ~ X ! ! J J [‘ ! X
+

] V
1 g

gl v, wd
Adn alnr T

i, [ mm,
i i
gUu, wliv, L.
Afin TAA7T T

O Reflect graph across x-axis

Shift vertically: A) Up B) Down C) None

J\}'
.
Shift horizontally: A) Le£B) Righ€) None :
3 N TN TN
A RVARN/ARV/
Stretch vertically: A) YesB) No Factor: 3 1
"
-3t -2m -m Y T 2n 3

Stretch horizontally:  A) YesB) No
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Select the general shape of the graph of the function y = 2 + tan z.
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67. Use trigonometric identities, to solve the following trigonometric equation on the interval [0, 27] .

(a) Seos(—z) = 3cos(z) + 1 (b) 2sinx —1=10

Quotient Identities

sin ¢ cos 6
tan 0 = cotf = —
cos f sin @
Reciprocal Identities
1
cscl = — secf = cot ) =
sin @ cos # tan ¢
Pythagorean Identities
sin“ @ + cos* 6 = 1 tan‘® + 1 = sec’ 0

cot’® + 1 = csc?

Even-0dd Identities

sin(—@#) = —sin®  cos(—#) = cos®  tan(—6) = —tan @

csc(—0) = —csc @ sec(—0) = secH cot(—6) = —cot #
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. .. cotd " . . . .
(a) Simplify by rewriting each trigonometric function in terms of sine and
csc
cosine functions.
cos ¢ 1 —sino® . :
(b) Show that — = by multiplying the numerator and denominator
1 + sin @ cos f
by 1 — sin 6.
) 1l +sinu cotu — cosu .. .
(c) Simplify — + by rewriting the expression over a common
sin u CoS U
denominator.
. 2
sin“v — 1
d) Simplif - by factoring.
(d) Py anvsinv — tanv Y ©
cos 6
cot) snB cosfl sind
(a) = = —: = cos 0
csc 6 1 sinf@ 1
sin 6
(b) cos®  cosf® 1 —sing cosO(l — sinb)
1 + siné@ Il +sinf 1 — sinf 1 — sinZ @
. I — sind
Multiply by a well-chosen 1: ———.
1 — sinf

cosf(1 —sin@) 1 —sin@

2
cos“ 0

1 + sinu N cotu — cosu

cos

1 +sinu cosu N cotu — cosiu sin i

(d)

Sin u CcOSs U Sin i cos u COS U sin i
cos it .
) ) . cosu + — «SIn u
COSHM + SmMmucosu +cotusinu — COSusSIn SIn i
SIN i COS U SIN i COS i
CO9 L
cot u
sin u
_cosu +cosu  2cosu 2
SIN I COS U Sin i COS U sin i

PR |
sin“ v — 1

(sinv + 1)(sinv — 1)  sinv + 1

tanvsinv — tan v

tanv(sinv — 1) tan v



Use trigonometric identities to simplify the expression.
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[A]
sec (x)cos (%)
[El} SeC T COST Answer : L )*cos(x)=1
X
(b) o=t
secs -1
Ny sech
[{} csc
(d) csc(x + 27)sinx
sin(3) tan( §—3)
{ﬂ} cos( 3]
[B] [C]
1 sec(d)
B Sy csc(6)
sec2 (A) -1 np
Answer := cot?(x) 1
coso = tan0
sind
[D] (E]

csc(x + 277)sin(x)

=csc (x) *sin (x)
=1/sin(x) * sinx
Answer:=1

sin(ﬂ)tan[;[ - ﬂj
cos(/3)

_sin gcot g
- cos B

_ sin g(cos S /sin )

cos B
_ Cosp
 cos B
Answer =1

(f) COS(‘%7r — %’r)




sum and difference identities
sj.uI:u+ vjl=sh1m-.-+cmzasm-.-

Si]:ll:m—v:l =sllucosy— COBMEIL Y

cos(u + v) = COSw CO8 v — Silw s v
cos u—v:l = COSL¢COS v+ SN M ETY
tAln +tan »
ta.u[u-rv]= e ——
1-tanutany
tAlly —tan w
ta.u[u—-.:j= —_
1+ tanmtan v
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the laws of sines and cosines
the law of snes

sluA_ san_ sinC
a b e
the law of cosnes
al=bl+c' - 2roomd
Plz=aglts'-Zaroe B

cl=a'+4 - 2aboos ©

area of a tnang ke (sine formula)

Area = la.!;-s'.'mu: = —1bcsind = la.:siuB'
2 2 2

double-angle identities
5l 2w = 25w oG w cosZu=costn —sints
— 1 _—
e Zta.ux: =208 w—-1
l1-tan'u =1-2ain’y

power-raducing identities

1 l-cos2r 3 1+ cosds
Bnfr=— " Cog r=——"
2 2
ta_u,x:l—?.x
l+ooEin

polar coordinates

r=rosld
i:rr .!'".] > =rzing
‘;l': traej
_-'r ri= xz-l-)'
vy E}-‘
P =2 (rz0)
& : I
I
X

half-angle identities

X l-coex T l+cosx
Bin—=x=% coE—= 4, |———
2 2 2 2
ta.ui= ]—CCGJ.’= sinx

2 sinx l+oosx

product-to-sum identities

5in reos p= %[sj.ulix+ _vjl+slu|ix—y]]
COGrsil y = %[sj.u(x+ }-:I—slu[:-,v)]
Sin r3n p =—;[cm(x—y:|—0:@|:x+y]]

casrcos y == [cas x+ )+ oos (5 5]

sum-to-product identities
Sinx +sin p="25n I+}']cm[u]
2 2

Bilx—sin y= 2008 e Jsm[ﬂJ

COGx +CO8 p = 2008 H}'Jms(:_}'}

2 2
Lty I
COGx — €05 p=—25n > Bin 5

trigonometric graphs

o ; L3 T’“ in o ; L3 in
y =3I y =3¢
| «.j \/]
£ &
T 3 L] k3
o 3 " = I o 3 " = I
¥=Cosx y=3ecx
L o
jx £
T 3 L] k3
o 3 L3 = i o 3 L3 = i
y=ranx y=cot i



radian and degree measure

180° =
1°-i ﬂo-l
120 T
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cofunction identities

. T o
Slr=cg| ——r C3Cr =3EC| ——
(2 J 2 ]
T T
cosr =sil| —— r SECr=C| —— 1
kA A
cotr=fan| ——r tan r=cot| ——x
[2 J 2

reciprocal identities

cecr = SECT = cotr =
sinx eucly taunx
quotient identities
Einx Cos
tan r= cotr =—
o5 x s x

trigonometric functions of acute angles

Hypota nuss Side opposita
to &
g
Side adjacent to &
sma =ﬂ CECE= 1 =L.I._§‘I-P
hyp sn& opp
ad
::'5‘=—J el = ! =115.P
hyp coe @ adj
g = EE cotg=— =20
adj tan & opp

period identities
sinfx+ 2m) =sim(x)
cos(x +2m) = cos(x)
tan |::+7T.) = L‘I.u(.rj

esefx+21) = cac(x)
secl:x + 21[.] =3Eec I:::I
cot(x+ m) = cotx)

even/odd identities

sinf-x)=-sinx csc(-1)=—csex

cos(—x) = cosx sec(-x) =secx

tau(—x]=—taux CDtI:—I:I=—{‘DtJ:

pythagorean identities

P 1 1 ? 1 1
sn‘r+ecoe r=1 tn'r+l=sec’r l4odt r=c3Ccx

trigonometric functions of any angle
¥

(z, ¥
¥
¥
a
x (x,0)
}l L
sin § =+ canf=— (foryx
r py
cos 3=i

sec§=" (forrz0)
I

I
n§=2 (grrz0) CDH?=; (o p 0)
I

commonly encountered angles
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