e o Light that moves at an angle from a more

Light travels in straight lines. But light rays can also “bend.” They can
change direction.

You have seen that light changes direction when it is reflected. Light also

changes direction when it passes at an angle from one medium into
another medium. This bending is calle raction [ree K shun].

Refraction causes us to see objects at positions different from their actual
positions. You may have experienced refraction. Did you ever reach into a
fish tank to pick up a rock? Was the rock exactly where you thought it was?

How can refraction be explained'?

Light travels at' dlfferent speeds t};;‘ou h different mediums. Light travels at
about 300,000 kilometers (186,000 miles) per second in air. But light slows
down in other substances. In water, for example, light slows down to about
225,000 kilometers (140,000 miles) per second.

The speed at which light travels through a medium depends upon the
density of that medium. Density has to do with how closely packed the
molecules of a substance are. The more closely packed the molecules are,

the more dense the substance is. ‘KW a 9{ b oo

Different substances have different densities. For example, water is more
dense than air.

The following are the Laws of Refraction. They explain how light “bends."’

e Light that moves at an angle from a less air
. dense medium to_a more dense medium {less dense) /i‘gm/my
) bends’towards the normal.

- am”" / water
{more dense}

dense mediiim to a less dense medium bends air 7
away from the normal. (less dense) ,°

water
{more dense)

* Light that moves straight on from one light ray
medium to another does not bend. It is not ) :

refracted. air
(less dense)

(more dense)

light rayl water
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UNDERSTANDING REFRACTION

1. From your own experience, you
know that glass is S
{ more;; less
normatl N
light ray =———————— - — — — dense than air.
air 2. The light is hitting the glass
L_ et 2T
glass at an angle, Qalght o/
Figure A 4'
3. Thelight .= bending.It___ . being refracted.
16 isiw ' : e is,fis’ not) g rac
4. Why isn't the light being refracted? 45 St cuq\f\‘( on

5. Write the part of the Law of Refraction that explams why this is happemng :
\N\H Yot eyl A "ua"\‘& gfunm Vel . ’{’0 grotroy D25 WOT lotad,
3 rok weltacied | Tt '

Look at Figures B through G. In each, light is being refracted. The dotted line in color is the
normal. Is the light being refracted towards the normal or away from the normal?

Complete the sentence under each figure.

L mmm Ly go*fwdé, |

: Figure B

ﬁvue(mal_

6. Light is bemg refracted - 7. Lightis being refracted
. “Miendo o (a4

e C the normal. d f ) the noa/l
| . % towards, @m

Figure D Figure
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“Now, answer with complete sentences.

Figure F
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MORE ABOUT REFRACTION

Figure G
11- - ?‘(Eféa {}h

\ air
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\l " glass
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Figure H

2. The light is hitting the glass __ /%~

Look at Figures H and 1. Answer the questions
with each.

1. a) In Figure H, light is passing from
TR

air to g]a,.ss glass to air .

b) Glass’is P

more ; less

dense than a1r

3. The light ___ ™

lS is not

4. The light is bemg refracted »’Q\

atan angle straight on

bendﬁ It

)

, being refracted.
1sns not

the normal.

\towards Latvay | from

5. Write the part of the Law of Refraction-that explains why this is’happening.
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6. a) In Figure ], light is passing from

LN
air to glass, W

b) Airis

moré, less

than glass.
7. The light is hitting the air
. k2
e N

at ka/gl), straight on
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8. The light Y ' bending. It A being refracted.

is)is not . js, is not

9. The light is bei efracted > th L
. ght is being refracte — W € normal.

10. Write the part of the Law of Refraction that explains why this is happening,
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REFRACTION AND CHANGE OF POSITION

Study Figure . Answer the questions.

_ Figure ] The fish is actually at C. But to the boy, the fish appears to be atD.

1. The boy sees the fish because light is traveling

from the boy’s eyes to the fish,

Q’gm the fish QW»/

2. The fishis | T,

giving off its own light, teflecting light _ S
- 050 B
3. The light is moving from .« ">~ ARV U ARV GRS SRR, RPN

@ert/oa'}, air to water

4. The light from the fish is being refracted <= the normal.

towards, éw\ayf}n{ :
. 4
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e 5. The boy sees the fish in line with the refracted light. The refracted light is

N
5 ¥ AB )/
6. Refraction /> seem to change the position of an object.

! does} does not
I\‘\J

FILL IN THE BLANK

Complete each statement using a term or terms from the list below. Write your answers in the spaces
provided. Some words may be used more than once.

—is not ~-refraction— —more slowly
— away from =more —air
-at an angle— ~ toward less

1. The bending of light as it passes from one medium to another is called
f\§t§k{5jit3\“3’,

oK 3’“?(“’“ to the normal.

S Mot ,

2. Refraction takes place when light strikes a surface

3. Light that strikes a surface in the same direction as the normal

refracted.

-
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".f Light travels at about 300,000 kilometers per second in

e dense than air.

o,

Glass and water are

6. Light travels - e g m\rz/\ in glass or water than it does in air.

e,
/

\
Light that moves at an angle fromia less; dense medium to a more dense medium is

7.
A [ ¥a) \\' ~ e
refracted RiAdl the normal.
8. that moves at an anglagrom a ‘
derise medium to & less/dense . |normat gk -
o “ /7
medium is refracted %\a‘vﬁ‘“! %\r{ medium A \! ‘0“550(
the normal. N
medium B
9. The light ray in Figure K is being J,i/
: |
refracted gur the ]

normal. Figure K

\‘v/lcﬁ
)) dense
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incident ray

angle of incidence: the
. angle between the incident
ray and the normal

normal
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angle of refraction: the angle

between the refracted ray
and the normal

refracted ray
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( . refraction —__| incidence .
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refracted ray

incident ray

: : angle of incidence

Figure 7.23 Light is refracted as it passes through one medium into a denser medium.
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