
1

Lecture 01: 01/16/2024
 Goals
 Announcements

Recitation
Labs
Grading
Syllabus
Homework
Text
Clickers
Questions

 Waves  (Chapter 16, Volume 1)
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Goals
 Learn about Electricity, Magnetism and 

Electromagnetism

 Why?

- It’s useful
Computers, Cell Phones
Motors, Generators, Transformers
Lasers, particle beams

- It’s beautiful
Four equations describe all there is to know

- It’s verifiable and tested
In a world of misinformation, it is a stable place to stand
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Maxwell’s Equations

∇×B⃗=μ0 J⃗

∇×E⃗=−
∂ B⃗
∂ t

∇⋅E⃗=
ρ
ϵ0

∇⋅B⃗=0
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Recitation

 Homework help and problem solving practice
 This week – 

Assessment Exam
Setup Expert TA
Bring a laptop/tablet or smartphone

 Requirements / What to expect
Attendance required (10% of grade)
TA works 2-3 selected problems
Groups of 3-4, each assigned at least one homework 
problem
Group representative presents problem at the board
Every member of every group must present in rotation
Ticket to leave: Submit worked version of your problem to 
TA
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Lab

 There will be a brief lab meeting this week.  
 Full time labs start next week
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Grading
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∇⋅E⃗=
ρ
ϵ0

∇×B⃗=μ0 J⃗

∇×E⃗=−
∂ B⃗
∂ t

Syllabus
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Homework

 Every week there will be online homework with 
ExpertTA

 There will also be written homework … on paper, 
which you will upload to Canvas.
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Text

 The text is wordy, but backs up the lecture

 It is likely that there will be “required” items that
I cannot cover sufficiently in lecture.

 I have edited the text to eliminate sections that we 
will skip entirely.

 The edited text is available as the “Director’s Cut”
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iClicker

 We will start using iClicker cloud next week. 
 You should have been invited to join or update your 

account.  It costs $16.
 Let me know if you have any issues at all or did not 

receive the invitation.
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Blue
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Albus
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Romana
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River Soong
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Waves Outline (Ch 16, Vol 1)

Transverse and Longitudinal Waves

Relation of wave and simple harmonic oscillator

v=f λ

y=A sin(kx−ω t)

v=√ T
μ

y=A sin k (x−vt)



  

A Longitudinal Wave

 In a longitudinal wave, the particles in the medium 
move parallel to the direction in which the wave travels.

 Here we see a chain of masses connected by springs.
 If you give the first mass in the chain a sharp 

push, a disturbance travels down the chain by 
compressing and expanding the springs.



  

A Transverse Wave

 A transverse wave is a wave in which the 
displacement is perpendicular to the direction in which 
the wave travels.

 For example, a wave travels along a string in a 
horizontal direction while the particles that make up 
the string oscillate vertically.
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What type of wave is this?
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Math of Waves

A wave is any function of the form

y=A f (x−v t)



Snapshot Graph

 A graph that shows the wave’s displacement as a function of 
position at a single instant of time is called a snapshot graph.

 For a wave on a string, 
a snapshot graph is 
literally a picture of the 
wave at this instant.



Math of One-Dimensional Waves

 The figure shows a 
sequence of snapshot 
graphs as a wave pulse 
moves.

 These are like successive 
frames from a movie.

 Notice that the wave pulse 
moves forward distance 
x = vt during the time 
interval t.

 That is, the wave moves 
with constant speed.

Slide 20-30



This is a snapshot graph at 
t = 1 s of a wave pulse 
traveling to the right at 1 m/s. 
Which graph below shows the 
wave pulse at t = –1 s?

A.

D.

C.

B.

Slide 20-36

Clicker Question
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Math of Waves

A wave is any function of the form

But frequently we let the function “f” be a sine or cosine.

y=A f (x−v t)

y=A sin k (x−v t)
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