
Mathematics Cheat Sheet

Algebra

Quadratic Formula:

x =
−b±

√
b2 − 4ac

2a

Binomial Theorem:

(a+ b)n =

n∑
k=0

(
n

k

)
an−kbk

Logarithm Laws:

log(xy) = log x+ log y

log(x/y) = log x− log y

log(xn) = n log x

Trigonometry

Basic Identities:

sin2 θ + cos2 θ = 1

1 + tan2 θ = sec2 θ

1 + cot2 θ = csc2 θ

Angle Sum:

sin(α± β) = sinα cosβ ± cosα sinβ

cos(α± β) = cosα cosβ ∓ sinα sinβ

Double Angle:

sin(2θ) = 2 sin θ cos θ

cos(2θ) = cos2 θ − sin2 θ

Calculus

Derivatives:

d

dx
xn = nxn−1

d

dx
ex = ex

d

dx
lnx =

1

x
d

dx
sinx = cosx

d

dx
cosx = − sinx

Product Rule:

(fg)′ = f ′g + fg′

Quotient Rule:(
f

g

)′

=
f ′g − fg′

g2

Chain Rule:

d

dx
f(g(x)) = f ′(g(x)) · g′(x)

Integration: ∫
xndx =

xn+1

n+ 1
+ C∫

exdx = ex + C∫
1

x
dx = ln |x|+ C∫

sinxdx = − cosx+ C∫
cosxdx = sinx+ C

Integration by Parts:∫
u dv = uv −

∫
v du

Series

Geometric Series:

∞∑
n=0

arn =
a

1− r
, |r| < 1

Taylor Series:

f(x) =

∞∑
n=0

f (n)(a)

n!
(x− a)n

Common Series:

ex =

∞∑
n=0

xn

n!

sinx =

∞∑
n=0

(−1)nx2n+1

(2n+ 1)!

cosx =

∞∑
n=0

(−1)nx2n

(2n)!

Linear Algebra

Matrix Multiplication:
(AB)ij =

∑
k AikBkj

Determinant (2×2):

det

(
a b
c d

)
= ad− bc

Inverse (2×2):

A−1 =
1

detA

(
d −b
−c a

)

Probability

Conditional Probability:

P (A|B) =
P (A ∩B)

P (B)

1



Bayes’ Theorem:

P (A|B) =
P (B|A)P (A)

P (B)

Expected Value:

E[X] =
∑
i

xiP (X = xi)

2


