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GREAT VIBRATIONS

e are rhythmic disturbances or vibrations that carry energy from one place to another.

% tagram below shows many different waves that are all similar, except for one thing—
o engths. Their similarity starts all of them belonging to a group of electromagnetic

pes. Fill in the blanks to reinforce what you've learned about waves.

RAPIO
WAVES

4 the waves shown are waves. (transverse, compressional)
TV WAVES

The energy produced by electromagnetic waves is

Since the different kinds of waves have different lengths, they also /.
| Save different ; RAD AKS
A these waves make up the electromagnetic BB

The only waves are in the spectrum and in the
muddle (0.4-0.7 micrometers in length).

. The kind of light produced by the sun or a . / Q“,{Sgg -
“Black light” comes from rays. ~

Il

- What does it mean when a radio INFRARED
station is said to have a frequency RAYS
of 102 megahertz?

L Which waves have shorter wavelengths:
radio waves or X-rays?

€
- Do gamma rays have a lower ~ hstirs

or higher frequency than
microwaves?

|
f
i
(
{

WTRAVIOLET
RAYS
10. Which waves have a lower frequency: TV
or infrared?

11. Are X-rays visible?

12. Which waves would have a longer wave-
length, those with 56 Hz frequency or 2
MHz frequency?

13. Which waves have a lower frequency:
radar waves or visible light waves?

14. Which waves vibrate faster: cosmic rays
or gamma rays?
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PUZZLING PROPERTIES

Show that you're not puzzled by the various properties of light. This puzzle is made up of words
that name characteristics, features, devices, or other things related to the study of light. You'll
notice that the
puzzle is already

'RIEIF|LIE|CPTN) |o]N >D finished. But some-
E . R | B thing is missing—
A WE RiAlclT!V 0[N Fl ‘P|R]|1|s[M the clues. For each
word in the puzzle,
L 7 N - 9 F E 6 write a clue that is
S S T 5 4 R R H clear and accurate.
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CLUES REFRACTION
Douwn Across
5 1
y 9.
c 6.
4. 14
6. 12.
¢ 14.
8. 15
9.
10.
.
Name
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LIGHT TRICKS

Light plays some spectacular tricks as it travels through Earth’s atmos-
phere. It can make lakes appear out of nowhere in the desert and ships
appear to be floating upside-down above the water. Rainbows, mirages,
halos, coronas, blue skies, and red skies are all results of the tricks light
plays. Match the descriptions of the tricks with the “happenings” below.

1. mirage 5. blue sky 9. corona

2. superior mirage 6. sunrise and sunset 10. looming, towering,

3. inferior mirage 7. rainbow S

4. borealis 8. halo £ greenilash

This is the most common mirage. Sunlight entering the atmosphere is reflected by
¢ A road appears to be wet, or a lake o millions of dust particles and water drops (a

appears in the desert. It happens when air next process called scattering). Short wavelengths on the
to Earth is much warmer than the air just blue end of the spectrum are scattered most, throwing
above it. Light rays from the sky are refracted a lot of blue into the atmosphere.

and the observer sees the image of the sky

ePe upt ke downs Bhoking T ke e Light shines through millions of raindrops

o which act like tiny prisms by separating white
A luminous ring around the sun or light by refraction into the colors of the spectrum.

e moon, this phenomenon is caused by
refraction of sunlight or moonlight by ice
crystals in high clouds. When it’s well-
developed, three colors show: red (outer),
yellow (middle), and green (inner).

These optical phenomena are caused by
e temperature inversions which refract light in
a way that changes appearances of objects. Objects
appear to be in a different place (higher above or
lower below the horizon) or are stretched or

This optical effect is caused by decreased in size.
o refraction of light as it passes through These luminous displays of colors and streaks in
layers of the atmosphere that are not alike. o the sky occur over the poles. They are thought to
As sun rays pass through the thicker be caused as streams of sunlight particles bump into
. layer of the atmosphere closest to ions in the atmosphere and cause them to glow
Earth’s surface, refraction causes short different colors.
wavelengths (blues and greens) to be scattered An image of a ship at sea appears to be floating
out. Only the longest wavelengths at the red o above the real ship upside-down, with another

end of the spectrum are visible to the observer. upright image above it. This phenomenon occurs
during a temiperature inversion which causes light rays
bounding off the ship to be refracted. It happens over
cold land or water.

This is a small ring around the moon or
e sun. Diffraction of light by tiny drops of
water in clouds spreads light waves around the

sun or moon. The outer edge is brown-red; the This optical phenomenon happens at sunrise or
inner ring is blue-white. Sometimes one is o sunset and is seen best over a body of water.
caused by diffraction of dust after a volcanic Colors at the blue-green end of the spectrum are
eruption; the most famous of these is the refracted most and take longer to disappear below the
“Bishop’s Ring.” horizon than the red, yellow, and oranges.

Name

The BASIC/Not Boring Middle Grades Science Book 106 ©Incentive Publications, Inc., Nashville, TN




[image: image4.jpg]Lenses & Mirrors

mmrrors work.

PLANE MIRROR

| Light strikes the mirror and is reflected
} Back at an .
“ Saver at the back.

from the silver

THROUGH LENSES & MIRRORS

When you examine your face in a mirror, take a picture with a camera, look at a bug through a

magnifying glass, or spy on your neighbor through a periscope you've made, you're making use
o light. In fact, you're counting on light to do some fancy tricks—like reflecting and refracting
“Sending). Fill in the blanks to complete these simple explanations of the way lenses and

CONVEX MAGNIFYING GLASS
A convex lens is in the middle
than at the edges. It bends light rays
point on the

toa

other side of the lens. It can

3
e | fi 1 i b
1 N or.m areal image -ecause
— Q it can light. A
S~ ’_\.\_ 5
sl convex lens makes the
object appear : :

\
\

edges. It bends light rays
It cannot form a real image because it does not

- H& A concave lens is
_——

CONCAVE LENS
in the middle than at the
from each other.

light.

PERISCOPE

;-l periscope is a tube with a

(or
a prism) at each end, set at a
angle from each

other. is reflected

CAMERA
A camera’s opening, called an
lets light into the camera. A
focuses the light into an

16

17
onto

18
. The image

light-sensitive

from the top - to projected is in an
the bottom , SO o s N
that you can see objects
which are
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WHY WHITE IS WHITE & BLACK IS BLACK

% 2n apple red in the dark? Is the coin on the bottom of the pool right where it appears to be?

‘Uan everyone see a whole rainbow? Color is a fascinating feature of light. A rainbow may be the
st spectacular display of light’s colors, but everyday objects and events remind us of the

smracles of light and color. Here’s a chance for you to show what you understand about some of the
Sehaviors of light and color.

‘

1. 2 3;
Explain why IDERIES  Explain why
an apple is can of paint something
red. LRRICRY) (Al appears black. CAN YU

EXPLAIN
THIS TO ME ?

4. & (8
Explain why Explain how a [ EVIl [T
something prism reflects rainbow is
appears white. colors. made.

7. 8. 9.

: Explain why, when . .
B v for o coin at Explain thy Explain how.’ a
. the bottom of a the sky is red sunset is

swimming pool, the

. coin is not exactly blue.
H where it appeared
to be.

formed.

*10. Explain why some people insist a rainbow has an indigo band and others say it doesn’t.

* Extra challenging!
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