
IF1613 Electromagnetism and 
Waves 7.5 credits
Elektromagnetism och vågrörelselära

This is a translation of the Swedish, legally binding, course syllabus.

Establishment
Course syllabus for IF1613 valid from Autumn 2008

Grading scale
A, B, C, D, E, FX, F

Education cycle
First cycle

Main field of study
Physics, Technology

Specific prerequisites

Language of instruction
The language of instruction is specified in the course offering information in the course 
catalogue.

Intended learning outcomes
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The c�urse has tw� principal g�als: T� pr�vide kn�wledge and understanding 
�f basic electr�magnetism, and t� �btain dexter�usness in engineering pr�b-
lem-s�lving. _Electromagnetism:_The hist�ry �f electr�magnetism spans several 
centuries. Theref�re, its terms are a pr�duct �f hist�ry and are n�t always 
very l�gical. After the c�urse, y�u shall be familiar with the fundamental terms 
and kn�w the definiti�n �f the m�st c�mm�n �f them. The g�al is that y�u 
shall be able t� speak t� electrical engineers as a peer. Electr�dynamics can, 
mathematically speaking, be c�ndensed int� Maxwell’s equati�ns. Y�u shall 
learn these and shall be able t� use them t� s�lve electr�magnetic pr�blems 
(see bel�w). In �rder t� harness electr�magnetism t� s�lve real-life pr�blems 
vari�us c�mp�nents and systems relying �n electr�magnetic phen�mena have 
been devel�ped. Y�u shall kn�w basic c�mp�nents and phen�mena t� be able 
t� suggest and explain h�w vari�us pr�blems can be s�lved by the means �f 
them.  Y�u will bec�me acquainted with �ptical c�mp�nents and �ptical mea-
surements thr�ugh the tw� sessi�ns �f lab�rat�ry w�rk. Having c�mpleted 
these, y�u shall kn�w h�w t� plan and perf�rm a systematic test �f a hyp�thesis 
and y�u shall als� kn�w h�w t� write a c�rresp�nding rep�rt in a pr�fessi�nal 
manner. Pr�blem s�lving: After having c�mpleted the c�urse y�u shall be able 
t� translate pr�blems �f electr�magnetic �rigin int� a mathematical f�rm s� 
that a qualitative �r quantitative s�luti�n can be �btained. Y�u will frequently 
find that mathematical m�dels have c�mplicated s�luti�ns (�r they may lack 
s�luti�n in a cl�sed f�rm). Theref�re, �ne �ften has t� res�rt t� appr�ximati�ns. 
After c�mpleting the c�urse y�u shall be able t� actively use different physical 
�r mathematical appr�ximati�ns and als� be able t� judge whether �r n�t they 
are relevant, i.e., if the s�-�btained s�luti�n is valid. S�metimes n�t all needed 
data f�r the s�luti�n �f a pr�blem are available. C�nversely, �ne s�metimes 
has irrelevant �r redundant data. After c�mpleting the c�urse y�u shall be 
able t� present and give s�lid argumentati�n f�r y�ur s�luti�n. This means 
that y�u shall be able t� m�tivate whatever assumpti�ns �r f�rmulas y�u have 
used, and be able t� explain why any data y�u ch�se t� discard is �f little �r 
n� imp�rtance f�r y�ur s�luti�n. Finally, y�u will find that it is human t� err. 
Simple mistakes and misunderstanding are tw� c�mm�n s�urces. With the 
help �f dimensi�nal analysis �f the s�luti�n �ne can detect m�st, and c�rrect 
many, err�rs. After c�mpleting the c�urse y�u shall have ad�pted the habit �f 
always checking the dimensi�n and magnitude �f the result �f y�ur calculati�ns 
t� prevent presenting err�ne�us s�luti�ns.

Course contents
Electr�statics: Field strength and elecrtical p�tential, Gauss' law, metals and 
dielectrics, the capacit�r, electr�static energy. Magnetism: Origin, magnet-
ic f�rces, magnetic materials, c�ils, magnetic energy. Technical applicati�ns, 
magnetic inducti�n. Maxwell's equati�ns. Fundamental n�ti�ns �f waves.-
 Electr�magnetic waves: Generati�n, p�larizati�n, interference and diffracti�n, 
technical applicati�ns.

Course literature
Laborationsinstruktioner som kan laddas ner från kursens hemsida.  Undervis-
ningsspråk: Svenska
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Examination
 • TEN1 - Examination, 6.0 credits, grading scale: A, B, C, D, E, FX, F
 • LAB1 - Laboratory Work, 1.5 credits, grading scale: P, F
Based on recommendation from KTH’s coordinator for disabilities, the examiner will decide 
how to adapt an examination for students with documented disability.

The examiner may apply another examination format when re-examining individual stu-
dents.

If the course is discontinued, students may request to be examined during the following two 
academic years.

Other requirements for final grade
_Written, problem-based exam. The grading will be based on the exam score._P�ints 
earned by handing in a v�luntary h�me-exam �r passing student-lead pr�b-
lem-s�lving classr��m exercises will be added t� the result �f the written exam 
bef�re grading. These p�ints will expire within the year the h�me-exam/stu-
dent-lead pr�blem-s�lving classr��m exercises were handed in/c�mpleted. T� 
pass the c�urse, tw� sessi�ns �f lab�rat�ry w�rk need t� be appr�ved. These 
will �nly be �ffered during the peri�d the c�urse is scheduled.

Ethical approach
 • All members of a group are responsible for the group's work.
 • In any assessment, every student shall honestly disclose any help received and sources 

used.
 • In an oral assessment, every student shall be able to present and answer questions about 

the entire assignment and solution.
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