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Mechanical waves obviously lose energy through friction ie water but do electromagnetic waves
lose energy as they travel through their progress being impeded or is the only way they’ll lose

ProgreSSIVG W&VGS energy be through the photons being absorbed like in the photoelectric effect for example?

A.C. NORMAN
anorman@bishopheber.cheshire.sch.uk

What is a material medium?

What does it mean by propagation? (Ben Loughran)

Progressive Waves
What is propagnation? (Alex Thornton)

All waves transfer energy from on€ point to another without
there being any transfer of matter between the-points. We
shall mainly deal with waves which are advancing ina fixed
direction, known as progressive or fravelling waves'.

Waves come in two madin types: mechanical and electro-
magnetic. Mechamicat-waves require a material medium
their propagation, e.g. water waves, acoustic wave

Are different wavelengths/ frequencies of EM light affected differently by matter?

How do electromagnetic waves travel through a vacuum?

Do electromagnetic waves go on forever? (Jacky Chung)

What causes disturbances in the electric and magnetic fields? Do disturbances of the electric and
magnetic fields produce the same type of waves? If so why?

What’s the mean position? Is this any position? (Ben Loughran)

What are the "mean positions" from which particles are displaced from? (Jacky Chung)

cleared up in diagram (Jacky Chung)

Why is the letter ’y’ used for displacement?

The particles are displaced from theirmean pGsitions as the
wave motion travels past them. Consider regular waves on
a string which are moving from left to right and imagine a
snapshot of these waves at one instant in time:

At this instant, each small segment of the string is dis-
placed either upwards or downwards, and it will eScillate (change
regularly between two extremes) as each ‘crést’ and ‘trough’
passes.

e Displacement y — the disgance of a particle from its
mean position

IThe other kind, where waves are reflected at boundaries so that ad-
vancing and returning waves are superimposed, are known as stationary
waves.
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e Amplitude A — the maxi COMMENTS ON PAGE 2

cle

displacement of a parti-

e Wavelength )\ — the shortest distance between two par- Should the amplitude be given as a "+-" value as it can move downwards too? (A positve and
ticles which are at the same point in their oscillation and negative displacement value) (Alex Thornton)
moving in the same direction (i.e. shortest distance be-

tween two particles which are in phase) I don’t understand how transverse waves have oscillations perpendicular to the direction of

the wave. (Jacky Chung)

e Frequency f — the number of waves passing a point per
second, or the number of oscillations of any particles per

q This answers my previous question of how electromagnetic waves travel through a vacuum.
secon

e Speed v —If f waves are emitted each second, each with
a wavelength A\, then the wave speed is given by

Are the peaks and troughs always the same distance from the mean position? Is it always
uniform? (Alex Thornton)

v=fA\

Longitudinal and transverse waves

In all waves, the wave motion is a disturbance which is pass
along from one position to another. Usual i
repeated over and over, and oscillations
and fro from a mean position.

Transverse waves

Waves in which the oscillations occur ih a direction perpen-
dicular to the direction of wave mgvement, e.g. water waves
(oscillation of particles) and elegfromagnetic waves (oscilla-
tion of fields).
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Displacement /digtance graph for particles in a transverse wave at two instants

The crest ig where the wave causes maximum positive dis-
placement, and the trough is where the wave causes maximum
negative displacement. The crest and troughs of some waves,
e.g. water waves, can be seen as they travel.

Longitudinal waves

Waves in which the oscillations are in the same direction as
the direction of wave movement, e.g. waves on a spring. These
are all mechanical waves, meaning that it is the particles of a
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substance which are displaced.

Do the particles stay roughly where they started and the areas of low and high density move
through the material and so the compressions and rarefactions?

—>v

A good example of longitudinal waves is that of sound.
Such a waves consists of areas where the particles are closer to-
gether (and have higher density or—in a gas—pressure) which
are known as compressions, and areas where the particles are
further apart (thus having lower density) called rarefactions:

positions of particles
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Displacement /distance graph for particles in a longitudinal wave at two instants
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