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  Block 1: Vector Calculus 

Topic Video Link Video Description 

 

Calculus Review 

Derivative Review 

Integral Review 

Parametric Equation Review 

A basic review of essential concepts. 

Understanding derivatives, integrals, and 

parametric equations is critical in Block 1. 

 

Curl and Divergence 

Curl and Divergence Tutorial 

Example Problem 1 

Example Problem 2 

An explanation of curl, divergence, and their 

uses. These videos also explain how to 

calculate a cross product (curl) by hand. 

 

Line Integrals 

Line Integrals Part 1 

Line Integrals Part 2 

Line Integration Example Problem 

An introduction to line integrals, and a visual 

representation of what a line integral actually 

is. Includes a very simple example problem. 

 

Path Independence 

What is Path Independence? 

Condition 1 for Path Independence 

Condition 2 for Path Independence 

Condition 3 for Path Independence 

An introduction to path independence and its 

uses. The last three videos explain the different 

conditions for path independence. 

 

Green’s Theorem 

What is Green’s Theorem? 

Applications of Green’s Theorem 

In a Conservative Vector Field 

In a Non-Conservative Vector Field 

A brief explanation of Green’s Theorem, and 

its application to line integrals. There are two 

included examples of Green’s Theorem and 

vector fields.  

 

Surface Integrals 

What is a Surface Integral? 

Surface Integral Example 1 

Surface Integral Example 2 

A description of surface integrals and their 

uses. The examples show how to evaluate the 

surface integral, and what the result means.  

 

Stokes’ Theorem 

What is Stokes Theorem? 

Stokes Theorem Example Part 1 

Stokes Theorem Example Part 2 

Stokes Theorem Example Part 3 

The final answer to the example problem can 

be found here. The first video gives a simple, 

compact definition of Stokes Theorem, and a 

simple example problem. 

Triple Integrals and 

Divergence Theorem 

Triple Integral Review 

Divergence Theorem 

Divergence Theorem Example 

The video set provides a review of triple 

integrals, and explains Divergence Theorem 

and its uses. There is an example included.  

https://www.youtube.com/watch?v=xm3oIzCQEg4
https://www.youtube.com/watch?v=aw_VM_ZDeIo
https://www.youtube.com/watch?v=m6c6dlmUT1c
https://www.youtube.com/watch?v=Mt4dpGFVsYc
http://www.ilectureonline.com/lectures/subject/MATH/22/321/5322
http://www.ilectureonline.com/lectures/subject/MATH/22/321/5333
http://www.ilectureonline.com/lectures/subject/MATH/22/342/5997
http://www.ilectureonline.com/lectures/subject/MATH/22/342/5998
http://www.ilectureonline.com/lectures/subject/MATH/22/342/6015
http://www.ilectureonline.com/lectures/subject/MATH/22/342/6029
http://www.ilectureonline.com/lectures/subject/MATH/22/342/6030
http://www.ilectureonline.com/lectures/subject/MATH/22/342/6031
http://www.ilectureonline.com/lectures/subject/MATH/22/342/6032
http://www.ilectureonline.com/lectures/subject/MATH/22/323/5364
http://www.ilectureonline.com/lectures/subject/MATH/22/323/5367
http://www.ilectureonline.com/lectures/subject/MATH/22/323/5369
http://www.ilectureonline.com/lectures/subject/MATH/22/323/5370
https://www.youtube.com/watch?v=9k97m8oWnaY
https://www.youtube.com/watch?v=9k97m8oWnaY
https://www.youtube.com/watch?v=SnUuJ7lRTNw
https://www.youtube.com/watch?v=E0Q4MDPBYDg
https://www.youtube.com/watch?v=KHiw9Vs-aLM
https://www.youtube.com/watch?v=E2MRMdaPKcc
https://www.youtube.com/watch?v=9bwy85M1Zxg
https://www.youtube.com/watch?v=VPz4bCQDGgk
https://www.youtube.com/watch?v=clL2jLXtX4I
https://www.youtube.com/watch?v=vr0sTKbV7lI
https://www.youtube.com/watch?v=XyiQ2dwJHXE
https://www.youtube.com/watch?v=asyIsn59Lnc
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  Block 2: Ordinary Differential Equations 

Topic Video Link Video Description 

Complex Numbers, 

Exponential and 

Logarithmic Equations 

Multiplying and Dividing with Imaginary Numbers 

What is a Complex Number? 

Complex Numbers as Coordinates 

These videos explain how to perform simple 

mathematical functions with complex numbers, 

and how to visualize them as coordinates on a 

plane.  

1st Order Linear 

Models 

What is a First Order ODE? 

First Order Homogenous 

First Order Non-homogenous 

These videos give an introduction to ordinary 

differential equations. They also explain the 

difference between homogenous and non-

homogenous equations. 

Undetermined 

Coefficients 

 

Solving by Undetermined Coefficients 

Undetermined Coefficients Example 1 

Undetermined Coefficients Example 2 

An introduction to solving ODEs by 

Undetermined Coefficients. Two example 

problems with solutions are included. 

Nonlinear Equations 

Taylor Series 

What is a Taylor Series? 

Taylor Series Example 

These videos give a brief explanation of what a 

Taylor Series is, and how to apply it. 

Spring Mass Systems 

Circuit Response 

Spring Mass Example Problem 

Circuit Example Problem 

Guides for solving the Spring Mass ODE and 

the Circuit ODEs. 

Definition of the 

Laplace Transform 

Laplace Transform Part 1 

Laplace Transform Part 2 

Laplace Transform Example 

An introduction to Laplace Transforms. The 

first two videos explain Laplace Transforms, 

and the third is an example problem. 

Inverse Laplace 

Transforms, Transforms 

of Derivatives 

Inverse Laplace Transform 

Transform of Derivatives 

Solving DE’s with Laplace Transforms 

Tutorials on Inverse Laplace Transforms, and 

Transforms of Derivatives. An example problem 

for Laplace Transforms is also included. 

Translation Theorems 

Unit Step Functions 

Translation Theorems 

Unit Step Functions 

Translation Example, Unit Step Example 

An introduction to Translation Theorems, and 

Unit Step Functions. Examples for both are 

also included. 

 

Dirac Delta Functions 

Dirac Delta Function 

Laplace Transform of the Dirac Delta Function 

Dirac Delta Function Example 

These videos give an introduction to the Dirac 

Delta function, and show how it applies to 

Laplace Transforms. Example problem 

included. 

http://www.ilectureonline.com/lectures/subject/MATH/14/119/1189
https://www.youtube.com/watch?v=SP-YJe7Vldo
https://www.youtube.com/watch?v=fD0QxlY9Um8&t=137s
http://www.ilectureonline.com/lectures/subject/MATH/23/226/2454
http://www.ilectureonline.com/lectures/subject/MATH/23/226/2455
http://www.ilectureonline.com/lectures/subject/MATH/23/226/2457
https://www.youtube.com/watch?v=_U8Y5z-kVvI
https://www.youtube.com/watch?v=YRvqem1n0nQ
https://www.youtube.com/watch?v=JrFKOgs4BGw
https://www.youtube.com/watch?v=3d6DsjIBzJ4
https://www.youtube.com/watch?v=5c_x4C5tc4Y
https://www.youtube.com/watch?v=V9bl02Ffo_o
https://www.youtube.com/watch?v=gtitK8PnU4w
https://www.youtube.com/watch?v=gtitK8PnU4w
https://www.youtube.com/watch?v=33TYoybjqPg
https://www.youtube.com/watch?v=gMcs6RF_LrQ
https://www.youtube.com/watch?v=Y8GXpS31CGI
https://www.youtube.com/watch?v=lEwfeY_yxEA
https://www.youtube.com/watch?v=FBl6XSTaS7k
https://www.youtube.com/watch?v=shVLuccijfU
https://www.youtube.com/watch?v=4Mr7aEHQr8E
https://www.youtube.com/watch?v=xjbP8gHdXY8
https://www.youtube.com/watch?v=UmjZ1XwKDDc
https://www.youtube.com/watch?v=4qfdCwys2ew
https://www.youtube.com/watch?v=vhfjEpQWWeE
https://www.youtube.com/watch?v=msEeaAlfPcs
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  Block 3: Partial Differential Equations 

Topic Video Link Video Description 

 

Orthogonal Functions 

What is an Orthogonal Function? 

Orthogonal Function Example 1 

Orthogonal Function Example 2 

An explanation and several examples of 

Orthogonal Functions. The concepts in these 

videos introduce the Fourier Series. 

Fourier Series, 

Cos/Sin Series, Half 

Range Expansions 

Fourier Series Explained 

Fourier Series Visualized  

Cos/Sin Series 

Half Range Expansions 

The videos in this section describe several different 

types of Fourier Series, including sine and cosine 

series, and half range expansions. A visualization 

of the Fourier Series is also included. 

Partial Differential 

Equations, Separation 

of Variables 

Partial Differential Equations 

Separation of Variables 

Separation of Variables Example 

This section provides an introduction to Partial 

Differential Equations, and shows how to solve 

them using Separation of Variables. 

 

1-D Heat Equation 

What is a 1-D Heat Equation? 

Solving the Heat Equation by Separation of Variables 1 

Solving the Heat Equation by Separation of Variables 2 

These videos demonstrate how to solve a 1-D Heat 

Equation and other similar Partial Differential 

Equations using Separation of Variables. 

 

1-D Wave Equation 

What is a 1-D Wave Equation? 

Wave Equation Characteristics 

General Solution for the Wave Equation 

Wave Equation: Separation of Variables 

These videos demonstrate how to solve a 1-D 

Wave Equation and other similar Partial 

Differential Equations using Separation of 

Variables. 

 

https://www.youtube.com/watch?v=IR_QQDhpwsg
https://www.youtube.com/watch?v=8ZyeHtgMBjk
https://www.youtube.com/watch?v=rJtBshxiRCg
https://www.youtube.com/watch?v=UKHBWzoOKsY
https://www.youtube.com/watch?v=spUNpyF58BY
https://www.youtube.com/watch?v=ar1ouZ9DrNk
https://www.youtube.com/watch?v=kxVn8hMgl40
https://www.youtube.com/watch?v=LYsIBqjQTdI
https://www.youtube.com/watch?v=cw0KPoQboJ8
https://www.youtube.com/watch?v=cw0KPoQboJ8
https://www.youtube.com/watch?v=b-LKPtGMdss
https://www.youtube.com/watch?v=PMWmhfzZpjA
https://www.youtube.com/watch?v=_y7SbeTuB3Q
https://www.youtube.com/watch?v=ck-r_qmNNG0&index=7&list=PLF6061160B55B0203
https://www.youtube.com/watch?v=YWOeOi6q62s&t=9s
https://www.youtube.com/watch?v=eRwItWEf5u8
https://www.youtube.com/watch?v=EJLympg3XMM

