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The Electromagnetic Spectrum and Light

       Mr. Rosener

Section 1:  Electromagnetic Waves

What Are Electromagnetic Waves?
· [image: image1]Transverse waves consisting of _____________ electric fields and changing magnetic fields.

How They Are Produced
· Electromagnetic waves are produced by constantly changing _____________.

· Electric fields are produced by electrically charged ________________ and by changing magnetic fields.

· Magnetic fields are produced by ________, by changing _________ fields, and by ____________ charges.

· Electromagnetic waves are produced when an electric charge ___________ or ____________.

How They Travel

· Electromagnetic waves can travel through a __________, or _________ space, as well as through ____________.

· The transfer of __________ by electromagnetic waves traveling through matter or across space is called electromagnetic ______________.

The Speed of Electromagnetic Waves
· The Speed of Light

· The speed of light in a vacuum, c, is 3.00 x 108 meters per second.

· In a vacuum, all electromagnetic waves travel at the same ______________.

Wavelength and Frequency
· Electromagnetic waves ___________ in wavelength and frequency.

Wave or Particle?
· So which is light, wave or particle?

· [image: image4.emf]The closer you are

to a surface when you spray

paint it, the smaller the area

the paint covers and the more

intense the paint color looks.

Electromagnetic radiation ___________ sometimes like a wave and sometimes like a stream of particles.
	Evidence for the Wave Model

[image: image28.png]Visible Light Region
of the Electromagnetic Spectrum

I,

Infrared. UltraVidlet





	Evidence for the Particle Model

[image: image2]


Evidence for the Particle Model
· The emission of electrons from a metal caused by light striking the metal is called the _________________ effect.

· Albert Einstein (1879–1955) proposed that light, and all electromagnetic radiation, consists of packets of energy (called ______________).

· Blue light has a higher frequency than red light, so ________ of blue light have more energy than _________ of red light.

Intensity
· The _________ you are to a source of light, the brighter the light appears.

· _________________ is the rate at which a wave’s energy flows through a given unit of area.

· Photons travel outward from a light source in all _________.

[image: image5.emf]The fact that light

casts a shadow has been used

as evidence for both the wave

model of light and the particle

model of light.


Section 2:  The Electromagnetic Spectrum

Electromagnetic Spectrum

· Electromagnetic waves are arranged in order of ___________ and ______________
· It ranges form very ______ wavelengths(______ frequency) to very __________ wavelengths(_________ frequency)


[image: image3]
Radio Waves
· Radio waves have the ________ wavelengths in the electromagnetic spectrum, from 1 millimeter to as much as thousands of kilometers or longer.

· Radio waves are used in radio and television technologies, as well as in microwave ovens and radar.

Radio
· ___________ modulation, the amplitude of the wave is varied. The frequency remains the ________. AM radio stations broadcast by amplitude modulation.

· AM radio stations use frequencies between 535 kilohertz and 1605 kilohertz.

· ____________ modulation, the frequency of the wave is varied. The amplitude remains the _________. FM stations broadcast by frequency modulation.

· FM stations use frequencies between 88 megahertz and 108 megahertz.

Microwaves (Radio Waves)
· Microwaves have wavelengths from about 1 _______ to about 1 ________________. Their frequencies vary from about 300 megahertz to about 300,000 megahertz.

· Microwaves cook and reheat food.  When water or fat molecules in the food __________ microwaves, the __________ energy of these molecules increases.

· Microwaves also carry _________________ conversations. The process works much like the __________ broadcast.

Radar (Radio Waves)
· The word _____________is an acronym for radio detection and ranging.

· The ___________ effect can be used to find the speed of a moving car. Radio waves are sent from a ______________ source, such as the radar trailer toward a moving car.

Infrared Rays
· Infrared rays have ___________ frequencies than radio waves and ____________ frequencies than red light.

· 1 millimeter to about 750 nanometers. (A nanometer is 10–9 meters, or one millionth of a millimeter.

· Related to __________
· Infrared rays are used as a source of _________ and to discover areas of ___________ differences.
· A device called a _____________ uses infrared sensors to create thermograms. _______________ are color-coded pictures that show variations in temperature.

[image: image6.emf]
Visible Light
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Electromagnetic waves you can _________ (Colors)

Ultraviolet Rays
· Frequencies just ___________ than you can see

· __________ can see UV rays

· Causes sun _____________
· In moderation, exposure to ultraviolet rays helps your skin produce _________________.

X-Rays
· X-rays are used in medicine, industry, and transportation to make pictures of the inside of solid objects.

· Frequencies ____________ UV rays

· Can pass ____________ our skin and allow us to see the denser materials in our bodies (bones)

· [image: image8.emf]__________ to us

Gamma Rays
· Gamma rays are used in the medical field to kill cancer cells and make pictures of the brain, and in industrial situations as an inspection tool.
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· The ___________ frequency wave

· Produced in certain materials in _____________ reactions

· Can pass through us very _____________
· Extremely ______________ to us

· Gamma rays are used in radiation therapy to _________ cancer cells without harming nearby healthy cells.

Section 3:  Behavior of Light
Light and Materials
· How light behaves when it _________ an object depends on many factors, including the material the object is made of. Materials can be transparent translucent, or opaque.

· A __________ material transmits light, which means it allows most of the light that strikes it to pass through it.

· [image: image10.emf]Water is 
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A ________ material scatters light. The soaps are translucent.

· An _______ material either absorbs or reflects 
all of the light that strikes it.

Interactions of Light
· When light strikes a _______ medium, the light can be reflected, absorbed, or transmitted.  When light is ___________, it can be refracted, polarized, or scattered.

Reflection
· When you look in a _____, you see a clear image of yourself.

· An ________ is a copy of an object formed by reflected (or refracted) waves of light.

· ___________ reflection occurs when parallel light waves strike a surface and reflect all in the same direction. (Smooth Surfaces)

· [image: image11.emf]Regular reflection Diffuse reflection

____________ reflection occurs when parallel light waves strike a rough, uneven surface, and reflect in many different directions. (Rough Surfaces)

Refraction
· [image: image12.emf]A light wave can refract, or _______, when it passes at an angle from one __________ into another.

· Refraction can also sometimes cause a _______.

· A _________ is a false or distorted image

Polarization
· Light with waves that _________ in only one plane is polarized light.

· Unpolarized light vibrates in all ____________.

· [image: image13.emf]A vertical polarizing filter stops waves vibrating on a _____________ plane.

Scattering
· _______________ means that light is redirected as it passes through a medium.

· [image: image14.emf]The lower the sun is on

the horizon, the more of the

atmosphere the light travels

through before it reaches 

Earth’s surface.

Earth’s _____________ contains many molecules and other tiny particles. These particles can __________ sunlight.

Section 4:  Color

Separating White Light Into Colors
· Isaac Newton investigated the ____________ spectrum

· How does a prism separate white light into a visible spectrum?

· As _______ light passes through a prism, shorter wavelengths refract more than longer wavelengths, and the colors _____________.

· [image: image15.emf]The process in which white light separates into colors is called ___________.
The Colors of Objects
· The color of any object depends on what the object is ______ of and on the _____ of light that strikes the object.

· When you look, for example, at a red car in sunlight, the red paint _________ mostly red light. Most of the other colors in white light are ____________ at the surface of the paint.

Mixing Colors of Light
· _________ colors are three specific colors that can be combined in varying amounts to create all possible colors.

· The primary colors of _______ are red, green, and blue.

· The secondary colors of light are cyan, yellow, and magenta. Each ______________ color of light is a combination of two primary colors.

· Any two colors of light that combine to form white light are _________________ colors of light.

Mixing Pigments
· A ____________ is a material that ____________ some colors of light and reflects other colors.

· The _____________ colors of pigments are cyan, yellow, and magenta.

· The _________ colors of pigments are red, green, and blue.

· Any two colors of pigments that combine to make ________ pigment are complementary colors of pigments.
Section 5:  The Human Eye and Vision
_____________ lens

· ________________ light to a focal point

· [image: image16.emf]Produces a ________ image that is __________ down

____________ lens

· ______________ light

· [image: image17.emf]Produces a ________ image that is ________ side up

The Human Eye 

· You see light through a series of steps that involve the various parts of the eye

· Light enters the eye through the __________
· The ___________ adjusts how much light enters.

· It passes through the _________ where it is focused on the __________.

· __________ muscles adjust the lens to ________ it on the retina

· The image on the retina is sent to the brain by the _________ nerve

[image: image18.emf]
Correcting Vision

· [image: image19.emf]The image falls on the retina in ___________ vision

[image: image20.emf]
Farsightedness

· The image falls in _____ of the retina instead of on the retina

· Can see _______ away

[image: image21.emf]
Correcting Farsightedness:  
      Use a ____________ Lens
[image: image22.emf]Near Sightedness

· The image falls in __________ of the retina instead of on the retina

· Can see _________ up

[image: image23.emf]
Correcting Nearsightedness
       Use a ____________ Lens
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