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Let’s review the exam information
• Example of what you need to know from Lecture 13:



Let’s review the exam information
• Example of what you need to know from Lecture 13:

On moodle week 14 you willl find the document 
“Electromagnetism_exam_information” 

With this information for every lecture of the course



Review of key problem solving abilities in the course



When do we use Coulomb or Gauss to calculate E?

• If the problem has symmetries use Gauss, otherwise use Coulomb.


• Gauss will always be quicker to do calculations.


• If you use Gauss don’t forget to specify the direction of E.


• TIP: Check if your charge distribution is a superposition of two or more 
distributions with symmetries. Then you can use Gauss and the principle of 
superposition to calculate E. 



Computing the electric field Coulomb

In this table ke=1/(4πε0)



Computing the electric field Gauss

Don’t forget to specify the direction of E



When do we use Biot-Savart or Ampere to calculate B?

• If the problem has symmetries use Ampere, otherwise use Biot-Savart.


• Ampere will always be a quicker to do calculations.


• If you use Ampere don’t forget to specify the direction of B.


• TIP: Check if your current distribution is a superposition of two or more 
distributions with symmetries. Then you can use Ampere and the principle of 
superposition to calculate B. 



Computing the magnetic field Biot-Savart



Computing the magnetic Field Ampere



How do you determine the direction of B?

• For a detailed explanation of the direction of the magnetic field of the most common 
current geometries please read Purcell 6.4,6.5, 6.6 pages 296-306. 


• Please read and understand these sections, it will greatly help you during the exam.



How do you determine the direction of the Lorentz force?

Force on a current carrying wire



How do you do calculations in different coordinate systems?

• Check appendix F of Purcell. It has all the formulas for operations with the del operator in different coordinate 
systems.


• This appendix also has some explanations so you get some intuition on what these operations are 
geometrically and physically. An it includes the derivations of these equations if you want to understand them.



Review of questions posted on ED



How do we use the method of images?

• This is explained in detail section 3.4 Purcell (page136)

• Basics: Find an image charge located outside of the row such that the BC for the potential remain the same



What are bound charges?
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What are bound currents?



What are bound currents?



Difference between multipole expansion and induced dipoles



Difference between multipole expansion and induced dipoles



The displacement field D to understand polarization



The displacement field D to understand polarization



Faraday’s law



Faraday’s law



Magnetic field lines



Bonus slides from last year’s student questions



How do we solve circuits?
Direct current circuits
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How do we solve circuits?
Alternating current circuits/ Review on phasors
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How do we solve circuits?
Alternating current circuits



Electromagnetic waves why use sine or cosine?







If you need help getting started with your formula sheet check  out appendix  
D.4 of Purcell



• To get started you can look at the list on Purcell page 825  appendix K.1

Don’t forget to include your fundamental constants in  your formula sheet



Problems



Biot-Savart





Using Ampere to calculate B



Using Ampere to calculate B
Symmetry argument in other words:



Using Ampere to calculate B
Symmetry argument in other words:



Using Ampere to calculate B



Method of images







Remember Purcell Chapter 12

• This Chapter has the solutions to the exercises in the textbook!



Final studying tips
• Make sure you understand the concepts behind all problems, rather than: “which 

formula to use”


• Read the class notes for conceptual explanations if you don’t have time to read the 
textbook. However, our textbooks also have great explanations of the material.


• Here are some helpful notes form the MIT electromagnetism course for first year 
bachelor students:  
 
 https://ocw.mit.edu/courses/8-02-physics-ii-electricity-and-magnetism-spring-2007/
pages/readings/


• Study in groups, discussion with your peers is very important to understand concepts.


• We will answer questions intermittently in the ED forum until Thursday January 8th. 

Good luck! You will do great in the exam if you have been following the course 
readings, lectures and exercise sheets.
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