Physics 1C
Lecture 13A

Quiz 1 Info
It will be a Scantron test that covers Chapter
12 & 13 up to the material to be covered on
Wednesday.
You are to write the version of your test on the
Scantron form
You will be given a Quiz Code Number that will
be your Quiz ID for the rest of the quarter
You are expected to abide by UC Policy on
Integrity of Scholarship
Please bring you IDs

Speed of a Wave
For example, an ocean wave is traveling in one
direction has a wavelength of 1.0m and a
frequency of 1.25Hz. What is the speed (in m/s)
of this ocean wave?

v wave = !f = 1.25 m s
Please note that the water is not actually moving
at this speed, but the wave is propagating at this
speed.
If a rubber duckie were sitting on the water it
would most likely just bob up and down.

Concept Question
In the previous example, if the source of the
wave suddenly doubled its frequency how
does this affect the velocity of the wave ?
A) The velocity of the wave would quadruple.
B) The velocity of the wave would double.
C) The velocity of the wave would remain the
same.
D) The velocity of the wave would half.
E) The velocity of the wave would decrease by a
factor of four.

Speed of a Wave
Let’s say I was the source of a wave, and I
wanted to increase the velocity, what can I do?
Nothing, velocity is medium dependent.
I would have to change the medium.
All I can do as a source is affect the frequency,
period, and amplitude of the wave.
As I change the frequency, the wavelength will
change to compensate.
The wavelength is known as the dependent
variable.

Traveling Pulse Model

The shape of the pulse at t = 0 can be set by

y = f (x). The speed of the pulse is v.
For a traveling pulse: y (x, t) = f (x ± vt), depending
on the direction (– to the right, + left).

y (x, t) is called the wave function

Traveling Wave Model
A wave snapshot at

t = 0 is represented by the brown curve.

The blue curve shows the wave at some later time
Waves travel with a specific speed,
the properties of the medium.

The wave function for a
wave moving to the right
is given by:

or

t.

v = λ / T, that depends on

Traveling Wave Model
The wave function
space and time.

y(x, t) is periodic in both

We can also define angular wave number, k, and
angular frequency, ω, to write the wave function
in a more compact way:

y(x, t) = A sin (k x – ωt + φ),
where

and

Now we can express the wave speed in
alternative forms: v = ω/k and v = λ/T.

Wave Speed on a String
Let’s take the speed of the wave on a string as
an example of wave speed being affected only
by the medium.
How can I make the speed of the wave faster?
Make it more taut => increase the tension, FT.
Make the string less dense => decrease the mass
per unit length, µ.
This will give us the following equation:
v string =

FT
µ

Wave Interference

What happens if two waves on a string meet up
and pass through each other?
They obey the superposition principle.
This means that you add together their
individual displacements.
We can have either constructive interference:

Wave Interference

Or destructive interference:

These traveling waves meet and pass through
each other without being destroyed or even
altered.

Wave Reflections

Whenever a traveling wave
reaches a boundary, some or all of
the wave is reflected.
When it is reflected from a fixed
end, the wave is inverted.
When reflected from a free end,
the pulse is not inverted.

Sound
Sound waves are longitudinal waves traveling
through a medium.
For all sound waves:
Fluctuations in pressure/density travels through
gas/liquid/solid.
Source:
longitudinal
compression/
rarefaction
of medium.

Sound
For all sound waves:
Source determines period, T, of the sound wave.
Properties of the medium determine the speed of
the sound wave, vwave.
The wavelength, λ, will depend on the frequency,
f, and the wave speed, vwave.

! = Tvwave
Please note that the medium is not moving at this
speed, but the wave is propagating at this speed.

Sound

For all sound waves:

The speed of sound through a given material
depends on the density of the material and how
strongly the molecules in the material interact.
For a fluid that has a bulk modulus, B, and an
equilibrium density, ρ, we find:

In general, the speed of sound through solids is
greater than liquids and gases.

Sound
At room temperature the speed of sound through air is
approximately 343 m/s. The speed of sound through
water is 1,490 m/s.
As the temperature of a gas (such as air) changes, so
does its density and, thus, so does the speed of sound in
that gas.
This leads to the following equation for the speed of
sound at a given temperature:

v = ( 331

m

s

)

T
273K

where 331m/s is the velocity of sound in air at 0oC
and T is measured in Kelvin.

For Next Time (FNT)

Start Chapter 13 homework.

