What Students Need to Learn in Trigonometry

Following is a list of facts that students in all sections of trigonometry should learn. During tests
students should not be allowed to use notes or cards listing these, but should recall them or be
able to derive them.

Definitions of the trigonometric functions

sin9=1 0059:5 tan€=l,x¢0
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Special Angle Values and Quadrantal Angle Values

The student should be able to find, without using a calculator, numerical values of the six
trigonometric functions of any angle whose reference angle is a special angle %,%, or %

whether given in radians or degrees or any quadrantal angle 0,%, zor 37” or any angle

coterminal with a quadrantal angle.

The Domains and Ranges of the Circular Functions: In the table below, n = an integer

Domain Range
Sin's (—00,00) [-11]
Coss (o0, 00) [-11]
Tans T (_OO,OO)
S# E"r nz
Sees s¢%+ nz (=0 1] L)
Cscs s#nNr (o0, ~1] U[L )
Cots s#nNr (—o0,0)
Reciprocal Identities
1
sing =—— cosf =—— tand=——
csco secd cotd
1
cotd=—— secld =—— cotld=——
tal coséd tan



Pythagorean Identities
cos’@+sin*0=1 1+tan? 0 =sec? @ cot?’@+1=csc? 0

Even-Odd ldentities

sin(-0) = —sin@ csc(—0) = —cscd
cos(—0) =cosé sec(—6) =secd
tan(-0) =—tan @ cot(-0) =—cotd

Sum and Difference Identities for Sine, Cosine, and Tangent

cos(A¥ B) =cos Acos B £sin Asin B
sin(A+B) =sin Acos B £ cos Asin B

tan A+tan B

tan(A+B)=————
lxtan Atan B

Double Identities for Sine, Cosine, and Tangent
sin(20) = 2sin @ cos @
cos(26) = cos® 8 —sin® @ cos(26) = 2cos® -1 cos(26) =1-2sin* @

2tan @

tan(20) = ———
(26) 1-tan?é

Half Angle Identities for Sine, Cosine, and Tangent
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tan[g):i [1-coso tan[gj:l__cow tan[gj: sin@
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Arc Length and Area of a Circle Sector

s=r@, O inradians A:%rze, @ in radians
Angular and Linear Speed

a):% 0 in radians V=

—~ | »



One period of the graph of the six trigonometric functions

The Domains and Ranges of the Inverse Trigonometric Functions (Sine, Cosine, and
Tangent only):

Function Domain Range
y = arcsin x [-11] {_E 1}
2'2
y = arccos x [-11] [0.7]
y = arctan x (—oo,oo) (_ﬁ fj
2'2

The Law of Sines and the Law of Cosines

sinA_sinB _sinC

¢’ =a?+b?*-2abcosC
a b C

The dot product formula and the geometric interpretation of the dot product

Ue
UsV=U, -V, +U, -V, cosezﬁ
uj|v

Polar Coordinates

Translation equations: x=rcoséd, y=rsin@, x*+y°>=r?, tané :1, X#0
X

Equation of a line passing through the pole: & =c, c areal number
Equation of a circle of radius a centered at the pole: r = a, a a real number
Parametric Equations

The Unit Circle: x(t) =cost, y(t)=sint 0<t<2rx



