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What Is a wave?

© Awave is a periodic disturbance in a solid, liquid or
gas as energy Is transmitted.

© A wave is characterized by its wavelength,
frequency, and amplitude

© Light waves don't require a medium

© Another name for light waves are Electromagnetic
Waves







b “Mechanical Waves

© They are divided inte transverse and longitudinal waves

© Mechanical waves: are waves that reguire a medium. This
means that they have te have seme sort of matter to travel
through.

© These waves travel when molecules in the medium collide with
each other passing on energy.

@ One example of a mechanical wave Is sound.

¢ Sound can travel through air, water, or solids, but it can't travel
through a vacuum.

¢ It needs the medium to help it travel.

¢ Other examples include water waves, seismic waves, and waves
traveling through a spring.




v > Longitudinal

¢ Waves that travel parallel to the direction of
motion

¢ Made up of compressions and rarefactions in the medium
that they are traveling In

© Water waves are examples of surface waves

@2 This wave is moving in this direction —478 ——
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http://webs.mn.catholic.edu.au/physics/emery/prelim_communication.htm
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(NOTE: Frequency refers to number of crests of
waves of same wavelength that pass by a point

in one second.)




o - Amplitude

¢ The amplitude will'have
different units depending
on the type ofiwave

© In a sketch of the wave, It
IS the distance from the
middle of the wave to the
peak

© Large waves have more
amplitude and more
energy.




THE ELECTROMAGNETIC SPECTRUM
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THE ELECTROMAGNETIC SPECTRUM
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EA: Electromagnetic Spectrum

Invisible Spectrum
Radio Waves
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Cause of noise

3 Hz — 300 GHz
(100km — 1m)

Heinrich Hertz —
founded radio waves
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Why Do We Care About Radio
Waves?

© Gadgets- cell phenes; microwaves, remote controls,
garage door Gpeners

© Uses — Radio & [.V. breadcasting, radar
communication.

O Science- radio astroenomy, atmoespheric research




Microwaves
Long wavelength
Very high frequency
Heinrich Hertz
300MHz — 300GHz (1m-1mm)
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Why Do We Care About
Microwaves?

© Gadgets — Wi-Fi, mobile phones

© Absorbed by water molecules — how microwave
ovens heat food

Q

O Science: stars, traffic speed cameras, radar
(aircrafts and weather)




Electromagnetic Spectrum

Invisible Spectrum
Infrared Rays

Light rays with Ionger
wavelength than red light.

Easily absorbed.
Willlam Herschel

300GHz — 400THz (1mm-
/50nm)




& wWhy Do We Care About Infrared
. Waves?

S- remote controls; TV

https://www.youtube.com/watch?v=ig 10#action=share
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https://www.youtube.com/watch?v=i8caGm9Fmh0

Visible Spectrum
Visible Light

Only EM waves we can see, we
see the colors

Each color has a different
wavelength

Easily absorbed.

400THz — 770THz (750nm-
390nm)



& wWhy Do
. Light?
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http://www.pbslearningmedia.o .CI.pth.enerqv.emvisible/tour-of-
the-electromagnetic-spectrum-visible-light/
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Whatis Albedo?

«Albedo Is defined as the reflective quality of a
surface.

oIt IS expressed as a percentage of reflected
Insolation to incoming insolation and zero percent Is
total absorption while 100% is total reflection.

* In terms of visible colors, darker colors have a
lower albedo, that is, they absorb more insolation,
and lighter colors have high albedo, or higher rates

of reflection.

*For example, snow reflects 85-90% of insolation,
whereas asphalt reflects only 5-10%.



/' Fastlce

Surface without snow or 8 : Surface with snow and
ice absorbs more heat s ice reflects more heat

the-m-factory.com+* 410.420.8032




*The angle of the sun also impacts albedo
value and lower sun angles create greater
reflection because the energy coming from a
low sun angle Is not as strong as that arriving

from a high sun angle.

* Additionally, smooth surfaces have a higher
albedo while rough surfaces reduce It.




Albedo values
(% reflected)

Moon
6%—8%

Fresh snow
80%—95%

Forests
10%—20%

e 2

Crops, grasslands *
10%—25%

Asphalt /
(black top)

Conc
1 7°

Earth's albedo
(average) 31%

A -

Light roof

. 85%-50%

S%—y%




Invisible spectrum (cont.).

= Ultraviolet rays.

Def. — EM waves with frequencies
slightly higher than visible light

Helps your body use vitamin D.
/50THz-30PHz (400nm-10nm)

Johann Ritter
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& wWhy Do We Care About Ultraviolet
. Waves?
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https://www.youtube.com/wat QW5zeVy8aEO#action=share
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https://www.youtube.com/watch?v=QW5zeVy8aE0

Invisible Spectrum (Cont.)
X-Rays
Def. - EM waves that are shorter
than UV rays.
Lead absorbs X-rays.
30PHz-30EHZz (10nm-.01nm)
Wilhelm Rontgen
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e- Medical x-ra




=« Gamma rays

Def. Highest frequency EM waves;
Shortest wavelength. They come
from outer space.

>15 Ehz (<.02nm)

Paul Villard, Willlam Henry Bragg,
Ernest Rutherford, Edward
Andrade
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