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Waves
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General Physics 1 - Honors



Topics

2

Summary

Yesterday: Oscillations [chapter 15]
- SHM and uniform circular motion
- Damped oscillations

Today: Waves [chapter 16]
- Forced oscillations
- Types of waves
- Wave equation

Announcements Wednesday November 23: Problem Set 8 due
Next week:        Monday’s lecture posted to blackboard



Multiple choice
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Question: The expression for the angle of an oscillating pendulum with small amplitude is θ
(t) = θ

0
 cos(ωt+φ). Is the angular velocity dθ/dt equal to the angular velocity ω?

(a) Yes

(b) No

(c) I’m sorry, what?

Instructions: Consider the following question. After you have had a chance to 
think, I will ask you to raise your hands to indicate your answer.



Problem solving in pairs
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Question: The position of a particle is given by x(t) = x
0
cos(ωt + π/6), where x

0
= 6 m and ω = 2 

rad/s. Find: 
(a) the position of the particle at 10s; 
(b) the speed of the particle at 10s; 
(c) its maximum speed (at any possible time)?

Instructions: Solve the following question with a neighbour. Your answers will not be graded; your 
discussion is for your own learning. It is ok if you do not complete the question, but make sure 
you identify the key steps and write down the main equations.



Forced oscillations
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We have seen what happens if we add in friction or other resistive forces

- damped oscillations

Now we try applying an external oscillating force (like pushing a swing)

- forced oscillations.



Waves
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Waves transfer energy without transferring matter

- mechanical waves require a medium to propagate
- electromagnetic waves (light) do not

Mechanical waves require

- a disturbance
- a medium to transfer the disturbance
- a physical mechanism for elements in the medium to influence each other

- for example, bonds between atoms

Types of waves

- transverse
- longitudinal



Earthquakes
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https://web.ics.purdue.edu/~braile/edumod/waves/WaveDemo.htm



Wave functions and wave equations
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Mathematically, waves are described by a wave function

Wave functions are determined by (or from) wave equations



Topics
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Summary

Today: Waves [chapter 16]
- Forced oscillations
- Types of waves
- Wave equation

Monday: Reflection and transmission [chapter 16]
- Solutions to the wave equation
- Reflection and transmission
- Wave energy

Announcements Wednesday November 23: Problem Set 8 due
Next week:        Monday’s lecture posted to blackboard












