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Reciprocal Identities

* This relationship can be summarized:

sin¢9:L (:036’:i tanezL
cscé secd coté
csc:H:_L sec¢9:L c:ot¢9:L
sing cosé tan @

* Each identity is true for angles except those that
that make a denominator equal to zero

* These reciprocal identities must be memorized



Pythagorean ldentities

sin“@ +cos’ 0 =1,
tan‘@ +1=sec’ o,

1+ cot® @ =csc’ @

MUST MEMORIZE!!!



Double Angle Formulas

sin20 = 2 sinB cosO
c0s20 = cos20 — sin?0 = 1-2 sin20 = 2 cos?0 -1

tan®
tan20 = 2
1—tan”0
Half Angle Formulas
sin ] . 1—cosO
2 2
0 1+cos0
cos — ==+
2 2

0 1—cosO sin© 1 —cosB
tan — =4 4— %0 _ -
2 14+cosH 1+ cosO sin©



Angle Addition Formulas

sin(A+B) = sinA cosB * cosA sinB
cos(A+B) = cosAcosB=sinA sinB

tanA +tanB
tan(A+B) =
1 FtanAtanB
cotA cotB+1
cot(A+B)=
cotB % cotA
Sum, Difference and Product of Trigonometric Functions - A+B A—RB
sinA + sinB = 2sin( Jcos( )
2 2
. A—B A+B
sinA — sinB = 2sin( Jcos( )
2 2
A+B A-B
cosA +cosB = 2cos( 5 Jcos( 5 )

. ,A+B. . A-B
cosA — cosB = —2sin( 5 }SIH{T}

sinA sinB = %[CDS{A—B]—CDS{A-I-B]]

cosA cosB = %[CGS{A—B}+CGS{A+B}]

sinA cosB = %[Si“{A_B]"'SiU{A"'B”



Derivatives of Trigonometric

Functions
i(sin X)_COSX i(COSX)Z—SinX
i(tan X) = sec” X i(cotx):—csczx
dx dx
i(secx)zsecxtanx i(cscx)——cscxcotx
dX dX -



Trigonometric Integrals



Recall Basic Identities

* Pythagorean ldentities
sin®@+cos* @ =1
tan®@+1=sec’ 4

These will be used to

1+ COt2 6 = CSC2 6 integrate powers of

sin and cos

* Half-Angle Formulas

sin2 g 1—co0s26
2
cos? 0 — 1+ cos?26

2



Integral of sin" x, n Odd

* Split into product of an even and sin x
IsinSde:fsin“x-sinxdx
* Make the even power a power of sin? x
Isin4 X-sin X dx = j(sin2 x)2 sin x dx
* Use the Pythagorean identity
J'(sin2 x]z sin X dx = f(l—c:os2 x)2 sin x dx
e Let u=-cos x, du =-sin x dx

—j(l—uz)z du :—_..1—2u2+u4 du=...




Integral of sin" x, n Odd

* |ntegrate and un-substitute

—j1—2u2+u4 du :—u+gu3—lu5+C
3 5
:—cosx+§cos?’x—£cos5+c
3 5

* Similar strategy with cos"x, n odd



