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Curriculum Topic : 
Electrostatic Fields 
 
ESF6 : Laplace’s Equation 
 
 
Module Outline: 

Prerequisite Skills Competencies 

Supplemental Reading and Resources Assessments 

Power Point Slides and Notes  
 
 
Prerequisite Skills 
 
Prerequisites / Requirements: 
ESF5 Electrostatic Potential 
 
 
Competencies 
 
Competency ESF.6:  Apply Laplace’s equation to boundary value problems 

involving electrostatic potential.
 
Competency Builders: 
ESF.6.1 Derive Poisson’s and Laplace’s equations 
ESF.6.2 Setup boundary value problems for Laplace’s equations 
ESF.6.3 Apply discrete form of Laplace’s equation in a relaxation scheme 
 
 
Supplemental Reading and Resources 
 
Supplemental Reading Materials: 
 Prof. Andrew Peterson’s Lecture Notes (Fields and Waves Lecture 9) 
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Assessments 
 
The following questions and exercises may serve as either pre-assessment or post-
assessment tests to evaluate student knowledge. 
 
Question: ESF.6.1 Competency:  ESF.6.1 

When does an engineer apply Poisson’s equations rather than Laplace’s equations? 
Answer:   
When space charges are present in the region, we must use Poisson’s equation. 
 
 
Question: ESF.6.2 Competency:  ESF.6.2 

Answer:   
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Question: ESF.6.3 Competency:  ESF.6.3 
In a uniform square-grid array of voltages that solves Laplace’s equations, an unknown 
voltage is surrounded by the four values 20 V, 30 V, 45 V, and 65 V.  What is the value 
of the unknown voltage? 
Answer:   
40 V (the average of the adjacent voltages) 
 
 
 


