Definitions
adjacent T
e cosA=—""——=—
hypotenuse  r
. opposite Y
e sinA=—"-—=2=
hypotenuse r
opposite
o tan A — oppostte Y

adjacent  x
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Trigonometry Reference Sheet

hypotenuse
e seccA=—-—"7-—=—
adjacent 0° | 30° | 45° | 60° 90°
o ccA = Pypotenuse _ 7 O B A B
opposite Y 6 4 3 2
e cot A= M =2 r 0 1 ﬁ @ 1
opposite Y sin 3 5 5
V3 V2|1
cosi b o 2 0
Ty
A
3
T tan || O % 1 V3 | undefined

Unit Circle

(cosm,sinm) = (—1,0)

Ve

(cos ?,sin %”) = <77, f%
5

(cosZ,sin %) = (0,1)

20 2

(cos 7, 8in %) = (%, ¥3

2
(cos 4,sin %) = (ﬁ, —2>

(cossing) = (+F.3)

(cos 5T sin 21) = (-2, — ) cos I sin ) = (@,—72)
(cos 4T sin 4F) = (— (cos 2%, sin 2F) = (%,—73)

(cos 2%, sin 3%) = (0, —1)

Pythagorean Identities
e cos? A +sin2A=1
e 1+tan? A =sec?2 A

o 1+cot?A=csc?A

Reciprocal Identities Ratio Identities
e secA = coiA e tan A = iz)zfl
e cscA= SiiA e cot A= Z?jj
e cot A= tatllA

Cofunction Identities

® Cos (g —A) =sin A
—A) cos A

° Sin(

o

e tan (g - A) =cotA

Even/Odd Identities

e sec (3 —A)=cscA e cos(—A) =cos A e sec(—A) =secA
e csc(Z —A)=secA e sin(—A) = —sin A e csc(—A) = —cscA
e cot (5 —A)=tan 4 o tan(—A) = —tan A e cot(—A) = —cot A
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Sum and Difference Identities
e cos(A+ B) = cos Acos B Fsin Asin B
e sin(A + B) = sin A cos B + cos Asin B

tan A + tan B

tan(A+B)= —MM———
o tan( ) 1Ftan Atan B

Double Angle Identities

o cos2A =cos2 A—sin? A e sin2A4 = 2cos Asin A

e cos2A =2cos? A —1

2tan A
e cos2A=1—2sin2 A o tan2A =

1—tan® A

Half Angle Identities

A 1+ cosA
® coOS — =+ ———
2 2

A 1—cosA
4y JLzcosd
osm2 \/T

¢ A 1—cosA sin A
e tan — = =
& 2 sin A 1+ cosA

Power Reduction Identities

o cos? A — 14 cos2A
2

o sin? A — 1—cos24
2

1 —cos2A

tan? A = —————

e tan 14 cos2A

Sum-to-Product Identities

e sin A+ sin B = 2sin (AJ;B) cos (A2B)

e sin A —sin B = 2cos <A-|2_B> sin (A_B

2
e cos A+ cosB = 2cos <A;B) cos (A;B)

e cosA—cosB=—2sin (A—;B) sin <A;B>

Sums of Sines and Cosines

e Acosx + Bsinz = v/ A? + B?sin(z + ¢) where
A

B
cosp = ——— and singp = ——
¢ VA% + B? ¢ VA2 4 B2
o Acosx + Bsinz = /A% + B2 cos(z — ¢) where
cos ¢ = A and sin ¢ = B
‘/A2_|_BQ ‘/A2_|_BQ

Circular Sections

e Arc length: s =r6

1
o Area: A= §r20

v
e Angular velocity: w = —
r

Graphing
For y = Acos(Bz + C)+ D and y = sin(Bz + C) + D,

e Amplitude =|A4]| e Period = I
B

e Frequency = B
e Vertical Shift = D

—C
Phase Shift = —
e Phase Shi 5

The graph of y = tan(Bx + C') has asymptotes at the
locations where cos(Bx + C) = 0.

Range of Inverse Functions

e y=arccosz, O0<y<m

i 7T< <7T
e y=arcsinz, ——<y<—
Y 9 =Y=7
t 7T< <7‘r
e y=arctanx, —— <71 -
Y 2 V=3
T s
e y = arcsecr, O§y<5and§<y§7r
e y = arccscr, —g§y<0and0<y§g
T 7r
e y = arccot x, —§<y<0and0<y<§

Product-to-Sum Identities

e sin Acos B =  [sin(A + B) + sin(4 — B)]
e cos Acos B = £ [cos(A — B) + cos(A + B)]

e sin Asin B = 1 [cos(A — B) — cos(A + B)]

Laws of Sines and Cosines
e 2 =a2+ b2 —2abcosC

a b c

[ ] = e
sinA sinB sinC
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