
Trigonometric Values
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Trigonometric Identities

sin(s + t) = sin s cos t + cos s sin t

sin(s− t) = sin s cos t− cos s sin t

cos(s + t) = cos s cos t− sin s sin t

cos(s− t) = cos s cos t + sin s sin t

tan(s + t) =
tan s + tan t

1− tan s tan t

tan(s− t) =
tan s− tan t

1 + tan s tan t

sin 2x = 2 sin x cosx

cos 2x = cos2 x− sin2 x

tan 2x =
2 tan x

1− tan2 x

sin
u

2
= ±

√
1− cos u

2

cos
u

2
= ±

√
1 + cos u

2

tan
u

2
=
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sinu cos v =
1
2
[sin(u + v) + sin(u− v)]

cosu sin v =
1
2
[sin(u + v)− sin(u− v)]

cosu cos v =
1
2
[cos(u + v) + cos(u− v)]

sin u sin v =
1
2
[cos(u− v)− cos(u + v)]

sin x + sin y = 2 sin
x + y

2
cos
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2

sin x− sin y = 2 cos
x + y

2
sin

x− y

2

cosx + cos y = 2 cos
x + y

2
cos

x− y

2

cosx− cos y = 2 sin
x + y

2
sin

x− y

2

Table of Integrals
∫

sinn x dx =
sinn−1 x cosx

n
+

n− 1
n

∫
sinn−2 x dx

∫
cosn x dx =

cosn−1 x sin x

n
+

n− 1
n

∫
cosn−2 x dx

∫
tann x dx =

1
n− 1

tann−1 x−
∫

tann−2 x dx

∫
secn x dx =

secn−2 tan x

n− 1
+

n− 2
n− 1

∫
secn−2 x dx

∫
tan x dx = − ln | cosx|+ C

∫
sec x dx = ln | sec x + tan x|+ C

Integral Approximations

Midpoint Rule

∫ b

a

f(x) dx ≈ ∆x[f(x∗1) + f(x∗2) + · · ·+ f(x∗N )]

error(MN ) ≤ K2(b− a)3
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Trapezoid Rule

∫ b

a

f(x) dx ≈ ∆x

2
[f(x0) + 2f(x1) + · · ·+ 2f(xN−1) + f(xN )]

error(TN ) ≤ K2(b− a)3
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Simpson’s Rule

∫ b

a

f(x) dx ≈ ∆x

3
[f(x0) + 4f(x1) + 2f(x2) + 4f(x3) + · · ·

+ 2f(xN−2) + 4f(xN−1) + f(xN )]

error(SN ) ≤ K4(b− a)5

180N4

Areas and Volumes

Area of circle πr2

Volume of sphere 4
3πr3

Volume of cone 1
3πr2h
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