July 23, Week 8

Today: Waves, Chapters 14 and 15
Final Exam, Tomorrow. 9:00-10:30 or 11:00-12:15

Four review questions on the final will come from tests #1, 2, 4, and

6. There will be six questions based on new material. You may skip
two guestions.
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Simple Harmonic Motion Il

For a mass started from rest, a distance A from zero, it can be
shown that:
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The mass and the spring
constant values determine
the period
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SHM Exercise Il

Three position-versus-time graphs are shown. Assuming the mass
was the same for each, in which case was the spring constant

largest?
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SHM Exercise lll

Three position-versus-time graphs are shown. Assuming the spring
constant was the same for each, in which case was the mass
largest?
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Mechanical Waves

Mechanical Wave - The propagation of energy through a medium
(a material).
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Mechanical Waves

Mechanical Wave - The propagation of energy through a medium
(a material).

Light is a non-mechanical wave.
In propagation, all points of the medium undergo periodic motion.

There are three types of waves:

Transverse Waves - Energy propagates perpendicular to
medium’s oscillation

Longitudinal Waves - Energy propagates parallel to
medium’s oscillation

Rolling Waves - A combination of transverse and longitudinal
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Sinusoidal Waves

The simplest type of wave is one for a frictionless and infinitely-long
medium in which each point of the medium undergoes Simple
Harmonic Motion.
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Sinusoidal Waves

The simplest type of wave is one for a frictionless and infinitely-long
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Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.

Y,
For one Instant of time!

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.

Y,
For one Instant of time!

> T
Location in
the medium

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.

Y\

..\ /\For one instant of time!
> T
\/ Location In

the medium

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.

y}\ )\

<

..\ /‘\For one instant of time!
> T
\/ Location In

the medium

Waves 23rd July 2014



Wavelength

When different points of the medium are hitting their peaks and
troughs at different times, we say they are out of phase with each
other.

While points near each other on the medium are out of phase, over
some distance there are synchronized points.
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Wave Speed

Wave Speed, v: The rate at which the energy propagates.
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