ANGLE MEASUREMENT

SPECIAL TRIANGLES

ar radians = 180°

e _ 180°
]_h—lsomd 1rad Y

s=r A= %r’ﬂ (6 in radians)

To convert from degrees to radians, multiply by -

180
180

To convert from radians to degrees, multiply by —.
T

TRIGONOMETRIC FUNCTIONS
OF REAL NUMBERS
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RIGHT ANGLEVTRIGONOMET'RY
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y=sinx y =cosx
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SINE AND COSINE CURVES

y=asink(x—b) (k>0)
by

y=acosk(x—b) (k>0)

. L .
a>0 & : a>0

3 ¥4
Z—- x
1 x 2

amplitude: |a|  period: 27/k
GRAPHS OF THE INVERSE
TRIGONOMETRIC FUNCTIONS -
y=sin"x y=cos 'x y=tan"'x
by A ¥

sin f = o esc 0= byp
hyp opp hyp
_ _hyp o
cos 8 = b sec 0= adj A |
tan 0 = 22 do sk
adj ) opp
SPECIAL VALUES OF THE
. TRIGONOMETRIC FUNCTIONS
0 radians sin @ cos tan 6
0° 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2. 1
. 60° w/3 V32 1/2 V3
90° /2 1 0 —_
180° T 0 -1 0
_270° In/2 -1 0o —_
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FUNDAMENTAL IDENTITIES ' FORMULAS FOR REDUCING POWERS

o 1 = . 1 — cos 2x | + cos 2x
BEX® s A= o sin’x = —_— cos’x = ———2 X

sin x _ 1
anx = cosx coly= @nx tan’x=ﬁ-§-£
cos 2x
sin’x + cos?x = | 1 + tan’x = secx 1 + cot’x = cscx
HALF-ANGLE FORMULAS
sin(—x) = —sin x cos(—x) = cos x tan(—x) = —tan x
. .U | — cosu u 1 + cosu
COFUNCTION IDENTITIES sin S =5 — o8 BN
-\ AN 1 —cosu sin u
sin =cosx cos x) = sinx & -
(2 ) (2 tanz sinu | + cos u

T - T\ _ '

e T Mg ¥~z PRODUCT-TO-SUM AND
SUM-TO-PRODUCT IDENTITIES

o — 1 . -
sec(z ) B CSC(Z )T seex sin ucosv = %[sin(u + v) + sin(y ~ v)]
REDUCTION IDENTITIES cos usinv = Lfsin(u + v) - sin(u ~ v)] .
sin(x + 7) = —sin x sin(x + _2"_') — COS UCOSL = -,;-.[cos(u + ) + cos(u - v)] |

o sin usiny = zl[cos(u = v) = cos(u + v)] :
cos(x + m) = —cos x cos(x + E) = —sinx
; + -
: sinx+siny-2sin£-i-zcosiz—l
tan(x + o) = tan x Ian(x+£)=—cotx '
2 xX=y

+ H
mx—siny-ZMa%lsin 2

+ -
cosx+cony-2coa-f—i-lcol.x—2-x _
sin(x+y)=sinxcosy+oosxsiny ;
' cosx—coly--Zlin%‘! uin-'-"--;-“-Z

ADDITION AND SUBTRACTION FORMULAS

sin(x — y) = sinxcos y — cos x sin y

cos(x + y) = cos x cos y — sinxsiny
THE LAWS OF SINES AND COSINES

The Law of sines  (ASA, CAA, 3914) 2

cos(x — y) = cosxcosy+sinxainy‘

' tan x + tan'y : tan x — tan :

4y = _@nx+tany —y)=-_ta0x—tany ;
ok +) I-tanxtany taokr =) 1+ tanxtany sinA _ sinB sinCc : a 5
a b = ¢ ' !

DOUBLE-ANGLE FORMULAS ) c !f
. : ¢ i

sin 2x = 2 sin x cos x €08 2x = cos’x — sin’c The Law of Cosines (SAS, 555) !

S :
- D onedies i a“=b"+ c* - 2bccosA b
b?=a? + ¢ ~ 24¢ cos B

=a’+ b~ 2abcos

tan 2x = 2'“‘“;
1 — tan’x

=1 - 2sin%



