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Substitution

By-Parts

Partial Fraction
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Limit of a function
lim
(→*

𝑓(𝑥) = 𝐿Function f(x, …)

Limit of a sequence
lim
/→0

𝑎/ = 𝐿Sequence 𝑎/ Div/Con

Power Series
Geometric Series

Other Power Series

Other Series

p-series

Harmonic Series

…

Series ∑/340 𝑎/ Div/Con
Limit of a series
lim
5→0

∑/345 𝑎/ = 𝐿

Convergence Tests 

Divergence Test

Integral Test

Absolute Convergence Test

Ratio Test

Root Test

Point Line Plane

Vector

Dot product

Cross product

P(xp,yp,zp) P(xp,yp,zp)

Q(xq,yq,zq)

R(xr,yr,zr)

P(xp,yp,zp)

Q(xq,yq,zq)Chapter 4 Chapter 2

Chapter 3

Chapters 1 & 5



D x 

f(x) 
f

Illustration of f(x) Graph

Single variable function f(x)
• Definition

§ It is a rule that assigns to each element x in a set D a unique element.
• Composite function:

• Inverse function
§ Reverse process done by f :

Limit of a function
• Definition

§ The limit of f(x) at a is L if the value of f(x) approaches the real number 
L as x approaches as close as possible (but NEVER equal) to a. 

𝑔 ∘ 𝑓 𝑥 = 𝑥

𝑔 ∘ 𝑓 𝑥 = 𝑔(𝑓(𝑥))



Derivative

Illustration of 𝒇9(𝒂)

If 𝑢 = 𝑔(𝑥), 𝑦 = 𝑓 𝑢 = 𝑓(𝑔 𝑥 ),
𝑑𝑦
𝑑𝑥

=
𝑑𝑦
𝑑𝑢

>
𝑑𝑢
𝑑𝑥

Tangent line at 𝑥 = 𝑎:
𝒚 = 𝒇9 𝒂 𝒙 − 𝒂 + 𝒇(𝒂)

Four rules

Chain rules



Applications of Derivative



Indefinite and Definite Integrals 

Fundamental Theorem of Calculus. 



Techniques of Integration



Ordinary Differential Equation Method 1
Method 2
Method 3
Method 4



Ordinary Differential Equation

Method 5
Method 6



Sequences

Series 

Limit of Series 

Geometric series 

Harmonic series (divergent)

p-series

Convergence Tests for Series  



Convergence Tests for Series  



Power series

Manipulating geometric series



Vector

Dot product

Cross product



Line Plane

Vector equation of a line

An angle between two planes



Partial Derivatives

Functions of Two Variables

Graph

Second order partial derivatives



Gradient vector

Partial Derivatives of multivariable function



Double Integrals
Type II

Polar Coordinates 

Type I


