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=t Ll d Overview
=== (ontent Mastery Light

Directions: Complete the concept map using the terms below.

red blue regular

Reflection

from a smooth from a rough

surface is surface is
of pigments
are

3.

Directions: Answer the following questions on the lines provided

6. Name four different types of light.

diffuse

Primary
colors

of light
are

cyan

7. What 1s a polarizing filter and how is it useful?
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i L g Section 1 = The Behavior of Light
ey VRV Section 2 = Light and Color

Directions: Complete the paragraphs using the words listed below.

translucent primary opaque black transmits colors
white cone absorbs  transparent reflect filter

refraction diffuse regular color pigment

For you to see an object, it must 1. light. A
2. reflection shows a clear image, like that in a mirror. A
brick wall causes a 3. reflection. A material through which
nearly all light passes 1s 4. . A material that lets some light
pass through is 5. . No light passes through
6. objects. 7. light is a mixture of
all visible wavelengths of the spectrum. 8. objects absorb

all colors and reflect little light. Red, blue, and green are the three

9. colors of light. They can be mixed to produce any color.

White light is separated into the colors of the spectrum through
10.

The retina contains 11. cells that detect certain wave-

lengths of light. When the brain responds to these signals, we see

12. . One way of producing color is by the use of a

13. , a transparent object that 14.

some colors and allows others to pass through. The color of the filter is the same as

the color of light it 15.

A colored material that absorbs certain colors and reflects others is a

16. . Mixing pigments actually changes the reflected

17.

20 Light
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el aed Section 3 = Producing Light

S D
Section 4 = Using Light

Directions: Determine whether the italicized term makes each statement true or false. If the statement is true, write
true in the blank. If the statement is false, write the term that makes the statement true.

1.

SAL A

o

10.

11.
12.
13.

i4.

15.

Incandescent light is produced by heat.

An incandescent bulb contains a filament of platinum.
Infrared radiation causes phosphorus to give off visible light.
A fluorescent bulb is filled with gas at a high pressure.

Less than half of the energy given off by incandescent
bulbs is heat.

The inner wall of a fluorescent bulb is coated with potassium.

. Neon lights are similar to fluorescent lights except that the

electron and gas collisions give off visible light.

. When the filament in an incandescent lamp gets hot, it

gives off ultraviolet radiation.

. A fluorescent bulb 1s more efficient than an

incandescent bulb.

An incandescent bulb contains a thin wire called
a filament.

In a fluorescent bulb, phosphorus reflects ultraviolet radiation.
In incoherent light, the waves vibrate in only one direction.

Lasers use fluorescent light so that the beam does not
spread as it travels.

Optical fibers rely on the efficiency of diffuse reflection to
carry information over long distances.

Lasers are used in surgery because they can seal blood
vessels as they cut through tissue.

Light 21
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i Directed Reading for fuGRLUL

== (Content Mastery Light

Directions: Match the terms in Column Il with the descriptions in Column I. Write the letter of the correct term
inthe blank at the left.

Column I Column I1

1. indicates how much a material slows a. coherent light
down the light traveling through it

_ 2. technique that produces a 3-D b. fluorescent light
photographic image without a lens

__ 3. light of only one wavelength that travels ¢. holography
with its crests and troughs aligned

____ 4. image of a distant object produced by d. incandescent light
refraction of light through air layers of

different densities ‘ )
e. incoherent light

5. colored material that absorbs some

colors and reflects others . .
f. index of refraction

__ 6. produced by heating a piece of metal
until it glows

g. mirage
__ 7. produced without excessive loss of
thermal energy B e
___ 8. light in which the waves vibrate in only
one direction .
i. pigment

__ 9. light that spreads out and may contain

more than one wavelength v

10. material that transmits almost all light

11. material that allows no light to pass k. total internal reflection
through
12. material that transmits some light and I. translucent

blocks some light

13. light striking a surface between two m. transparent
materials reflects totally back into the first
material

22 light
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ryprammmpmry The Behavior of Light

Directions: Foreach of the following, write the Jetter of the term or phrase that best completes the sentence.

e L

An object that does not allow light to pass through it is .
a. translucent c. opaque
b. transparent d. refractive
. Visible light can be separated into different colors by using a
a. tennis ball c. mirage
b. prism d. brick
_ Almost all of the light passes through a(n) material.
a. translucent ¢. opaque
b. transparent d. refractive
A mirage results from light being refracted through of different densities.
a. liquids c. transparent solids
b. translucent solids d. air layers
. According to the law of reflection, the angle at which light strikes a surface is

the angle at which light 1s reflected.
a. the same as c. less than
b. slightly larger than  d. much larger than

Some light passes through a(n) material.

a. translucent . opaque

b. transparent d. refractive

is a property of a material that indicates how much it reduces the speed of

light.

a. Translucence ¢. Refraction

b. Reflection d. Index of refraction
. A mirror can produce a clear image due to

a. the index of refraction c. regular reflection

b. translucent properties d. diffuse reflection

Seven colors in a rainbow in order of increasing wavelength are

a. red, orange, yellow, green, blue, indigo, violet
b. blue, green, yellow, indigo, orange, violet, red
c. red, violet, orange, indigo, yellow, green, blue
d. violet, indigo, blue, green, yellow, orange, red

. No clear image is formed by of light.
a. the index of refraction c. diffuse reflection
b. regular reflection d. rays

tight 27
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T ud Light and Color
Directions: Use the clues below to complete the crossword puzzle.
1
I o

Across

3.
5.
7.
9.
11.

Soak up, for example, light rays

Colored material that absorbs some colors but reflects others
Color that results from mixing red and yellow pigments
Primary light colors are this type

Primary pigments are this type

Down

10.

28

. Light produced by mixing all colors of the visible spectrum
_ Colors that can be mixed to produce any other colors

1
2
4.
6
8

Color of an object that absorbs all light

. Nerve cells you use to distinguish colors

. Type of nerve cells on retina that allow you to see dim light

The color you see if you are looking at light that has no red or blue

Light
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i reand Producing Light

Directions: Write a paragraph about lighting. Use the words listed below in your paragraph.

light bulb incandescent light fluorescent light
tungsten heat filament phosphorus
coating light efficiency

Directions: Observe incandescent and fluorescent lights in your home, in your school, and in a store or office.
2. Where is each type of light more likely to be used?

3. Compare and contrast the color and general appearance of fluorescent and incandescent lights.

4. Why do you think the types of lights were chosen for use in the places that you observed?

Light 29
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e reoud Using Light

Directions: Answer the following questions on the lines provided.
1. Why are polarized sunglasses popular among people who like to fish?

2. When at the grocery store, you should never look into the beams of light in the scanner at the
checkout lane. Why not?

3. Why are optical fibers often called light pipes?

4. Which pair of lenses would be best suited for automobile drivers? (The direction of polarization
is shown by the straight lines.) Explain.

(LD == =

30 Light
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Light Theory and
Everyday Phenomena

Enrichment

Directions: Use the library to find information to explain the following phenomena.

1. How do we perceive the colors in a rainbow?

2. Why are sunrises and sunsets sometimes red?

3. What causes eyes to appear blue or brown?

4. Look at the side of a compact disc that is read by the laser during playing. What do you see?

Explain your observation.

tight 31
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SNl ud Blind Spots

1. The retina is the sensitive inner surface of the eye. The retina is made up of light receptor cells
called rods and cones. Photons of visible light are received by the retina and changed to
impulses. The impulses are carried by the optic nerves to the brain. There is an area on the
retina called the “blind spot” What do you think this is?

2. You can verify the blind spot. Draw a small circle and a small cross about 7.5 cm apart on a
card. Hold the card at arm’s length. Shut your right eye and look at the symbol on the right
side of the card. Move the card slowly toward you. The symbol on the left will vanish at a
certain distance. Try to find your own blind spot. How close was the card when the symbol on
the left vanished?

. .
=

. When you look at an object you actually see two images, one with each eye. The two images
that are combined in normal vision can be seen separately in the following activity. Hold a
pencil about 30 cm in front of your eyes. While looking at 2 distant object, look quickly at the
pencil. You should see a double image of the distant object. Why do you think this happens?
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4. Your retina responds to an image for a fraction of a second after you see it. You can verify this
by performing the following activity. Cut out the two drawings below and tape them together
back to back. Insert a pencil between the two drawings and tape it in place. Rotate the pencil
rapidly between the palms of your hands. What do you see? How can you explain this?

32 light
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Fnuaud Comparing Lights

Light is produced in numerous ways. Which method of light production is the best? To answer
this question you have to do some research. Hardware stores and building supply stores usually
stock a wide variety of light sources. Working in groups of two or three, go to one of the stores
near you and explain to a manager that you are conducting a research project on light production.
Ask for assistance in completing the following chart.

4 A Comparison of Several Light Sources \

Power . )
consumption GHU sy Price Longevity !

(watts) light (lumens) ($) (hours)

Light
source

Incandescent
40 watt
60 watt
100 watt 3

Fluorescent (tube)

Fluorescent (socket)

Mercury Vapor

Tungsten halogen

Halogen flood

1. Based on watts, lumens, price, and longevity, which light source would be the most inexpensive to use?

2. 1f a room requires 3,000 lumens for adequate lighting, what is the cost of providing this
amount of light using
a. only 40-watt incandescent lightbulbs?

b. only 60-watt incandescent lightbulbs?

c. only 100-watt incandescent lightbulbs?

Light 33
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Enrichment

You see them often—those eye-catching,
colorful, and highly detailed, three-
dimensional images called holographs.
They’re used primarily in industry, science,
and entertainment. Holographs printed on
stickers and foil are used for security purposes
on credit cards and product packaging.
“Before” and “after” holographs help
industrial companies test for quality control
by measuring changes in products over time
or after undergoing different processes. This
use of holographs is called interferometry.
Companies also use the images on marketing
materials to capture the attention of
consumers. In addition, holographs are used
in bar-code readers and to record and store
information, such as medical records.
Scientists employ holographic images to
capture images of plants, animals, humans,
organs, and other objects for study and use as
teaching aids. Some scientists, such as particle
physicists, use holographs to help take
accurate measurements. Museums use
holographs to make visual reproductions of
their treasures. The reproductions can then be
transported cheaply for people in remote areas
to view, or can serve as displays in the
museums themselves.

Uses of Holographs

What Makes Them Secure

Because they record the light waves from a

laser source that are reflected off an object,
holographs require special equipment and
photography film to be produced and printed.
Although simple holographs can be made
cheaply and easily, complex, industrial-quality
holographs cannot. Some recent developments
allow holographs to be printed onto a polymer
layer, making them impossible to replicate. This
surface can then be viewed by simple hand-held
or mechanical devices that allow people to ver-
ify the holographs such as those on credit cards,
as authentic. The equipment and the processes
to do this are expensive to develop, making such
complex holographs almost impossible to forge.

The Future of Holographs

The uses of holographs will likely expand in
the future as equipment and viewing techniques
improve. For example, holographs are being
developed for high-capacity information
storage. Some people believe that holographs
will be further developed for entertainment
purposes as well. For example, instead of watch-
ing two-dimensional televised images, people
might one day observe three-dimensional
holographic images that appear real.

1. What are some examples of holographs in use that you have seen?

2. What makes holographs good to use as teaching models or for taking scientific measurements?

3. How might future developments in holograph technology change people’s lives?

34 light
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Note-takin

Worksheet

Section1  The Behavior of Light
A. Light and matter—objects must light to be seen.

1. materials do not allow light to pass through them; they only absorb and
reflect light.

2. Some light passes through materials.

3. materials allow almost all light to pass through them; only a little light is
absorbed and reflected.

B. Reflection of light—a light wave strikes an object and

1. —the angle at which light strikes a surface 1s the same as the
angle at which it 1s reflected

2. reflection—reflection of light waves from a smooth surface
3. reflection—reflection of light waves from a rough surface
C. —change in the speed of a light wave when it passes from one

material to another

1. —indicates how much a material reduces the speed of light;
the more light is slowed, the the index of refraction

2. —separate white light into visible spectrum based on light wavelengths

3. —caused by water droplets refracting wavelengths of sunlight

4. Refraction of light through air layers of different densities can result in a(n)

Section2  Light and Color

A. —determined by wavelength of light an object reflects
1. Objects appear to be because they reflect all colors of visible light.

2. Objects appear to be because they absorb, rather than reflect, all colors of
visible light.

3. Filter—transparent material that all colors except the color or colors it transmits

4. can make objects appear to be different colors.

Light 35
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Note-taking Worksheet (continued)

B. Seeing color—light enters the eye and is focused on the

1. Retina—made up of two types of that absorb light
a. —distinguish colors and detailed shapes; most effective in daytime vision
b. —sensitive to dim light; most effective in nighttime vision

2. results when one or more sets of cones do not function properly.

C. Mixing colors

1. —colored material that absorbs some colors and reflects others
Primary colors of light—red, green, and
Primary colors of —magenta, cyan, and

Primary colors of light are colors—combine to form white

-

Primary colors of pigments are colors—combine to form black, the
absence of reflected light

Section3  Producing Light

A. lights—hot tungsten wire glows; gives off light and heat

B. lights—electrons collide with gas atoms, releasing ultraviolet radiation
absorbed by phosphors lining the bulb; gives off light

1. Use energy than incandescent bulbs
2. Last than incandescent bulbs
C. lights—tubes filled with gas (usually neon) produce light from electron collisions;

different colors can be made by adding different gases

D. lights—heated neon gas glows and warmth turns sodium into a vapor,
producing a yellow-orange glow; used for lighting
E. lights—have a filament and gas enclosed in a glass bulb to produce

intensely bright light

F. —light beam produced when identical atoms send off identical light waves; can be
made from gases, liquids, or solids

1. Lasers produce —waves of same wavelength are aligned, and trave]
same direction

36 Light
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Note-taking Worksheet (continued)

2. —waves of multiple wavelengths are not aligned, travel in many
directions

3. Lasers are used in many areas such as industry, science, communication,

and

Section4  Using Light

A. —light waves vibrate in only one direction after passing through a
polarizing filter.

B. —process used to create a three-dimensional photographic image of an object

1. luminating objects with laser light produces

2. Holographic images are to copy.

C. When laser light must travel long distances or to hard-to-reach places,

are used.

1. —Ilight strikes a surface between two materials and is
completely reflected back to the first material

2. Uses of optical fibers

a. —send enormous numbers of messages in coded light beams
b. —internally explore the body
D. —read intensities of reflected light and convert the information to
digital signals

1. Used in stores to read price on pattern called

2. Used in U.S. Postal Service to and keep track of deliveries

3. Used in office machines such as machines and fax machines

Light 37
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Section Focus Knight Light
Transparency Activity

The colors of stained glass are metallic oxides (combinations of
different metals and oxygen), but the beautiful colors you see aren’t
due solely to the coloring in the glass. It’s the light passing through
the glass that reaches your eyes. The natural light changes from
morning to night, even from moment to moment. Our perception of
stained glass changes with the light.
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1. Where can you see totally through this window?

2. Where can you see light but not what’s on the other side of the
window?
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3. What do you think causes these differences?

46 light
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