
Math 321 Formula Sheet

Exponents and Logarithms:

xaxb = xa+b, (xa)b = xab, x−n =
1
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elnu = u, ln eu = u

Trigonometric Functions:

tan u =
sin u

cosu
cot u =

cosu

sin u
sec u =

1

cosu
csc u =

1

sin u

Trigonometric Identities:

sin2 θ + cos2 θ = 1 tan2 θ + 1 = sec2 θ 1 + cot2 θ = csc2 θ

sin 2θ = 2 sin θ cos θ cos 2θ = cos2 θ − sin2 θ = 2 cos2 θ − 1 = 1− 2 sin2 θ

Useful Trigonometric Factoid: A sinωt+B cosωt = C sin(ωt+ φ), where

C =
√
A2 +B2 and φ = tan−1 B

A
if A > 0, φ = π + tan−1 B

A
if A < 0

If A = 0, then B cosωt = B sin
(

ωt+ π

2

)

Euler’s Relations: eiθ = cos θ + i sin θ e−iθ = cos θ − i sin θ

Product Rule: [uv]′ = uv′ + vu′ or
d[uv]

dx
= u

dv

dx
+ v

du

dx



Derivatives of Trig, Exponential and Log Functions:

[sin(u)]′ = [cos(u)](u)′, (sin at)′ = a cos at [cos(u)]′ = [− sin(u)](u)′, (cos at)′ = −a sin at

[eu]′ = [eu](u)′, (eat)′ = aeat [ln(u)]′ =
1

u
(u)′

A Few Integration Formulas: All formulas should include an arbitrary constant, which I have

left off here to keep things a little cleaner.
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dx = x

∫

cf(x) dx = c

∫

f(x) dx

∫

k dx = kx

∫
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∫
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∫
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∫
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∫

eu du = eu
∫

eat dt =
1

a
eat

∫

t eat dt =
eat(at− 1)

a2

∫

t2eat dt =
eat(a2t2 − 2at+ 2)

a3

∫

sin u du = − cos u

∫

sin at dt = −1

a
cos at

∫

cosu du = sin u

∫

cos at dt =
1

a
sin at

∫

eat sin bt dt =
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a2 + b2
(a sin bt− b cos bt)

∫

eat cos bt dt =
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a2 + b2
(a cos bt+ b sin bt)

Solving
dy

dx
+ p(x)y = q(x) Using an Integrating Factor:

• Compute u =

∫

p(x) dx, multiply both sides of the equation by eu

• The left side becomes
d[euy]

dx
. Multiply both sides by dx and integrate.


