Red

Magenta

Green Blue
Cyan

Convex mirror
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Do radio waves have lower or higher frequency than
visible light? What about X-rays compared to visible
light?

Order the colors of the rainbow from highest to lowest
frequency.

Gamma

Radio | Microwave | Infrared | | Visible Ultraviolet | | X-Ray

S I A
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Radio waves have lower frequency than visible
light. X-rays have higher frequency than visible
light.

Order the colors of the rainbow from highest to

lowest frequency. VIBG /OR

RO (BIV (longest to shortest wavelength)

Gamma
Radio Microwave Infrared Visible Ultraviolet X-Hay Ray
Lowest f * ‘ * ‘ ‘ { Highest f
] n

Longest A Shortest A






Label the following diagram:
WARM-UP

Specular Reflection

SUurface narmal

Incident ray
| Reflected ray

i r R

Reflective surface
Angles 5 = Angle 6

| =T CL
| = Incident angle

r = refracted angle



‘ 6 \ AIris the top medium and glass is the bottom

medium.

N




AINIS tNE TOPIMEAIUNT dna glass IS the DOTLOoIm

WARM-UP 4 1-ehi Label the following diagram:

Refraction AR

SUurface narmal

Incident ray

t = refracted angle

: E Refractive
Glass is more dense i surface
than air. So, the
refracted ray bends : GLASS

TOWARD the normal.



Focus Questions
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. Identify and define the parts of the human eye
responsible for vision. Discuss vision problems and

how to correct them.

. Explain how white light is separated into colors.
Distinguish between primary additive, primary
subtractive, and complementary colors of LIGHT.
Be able to define how each color is created.



Mirrors

Concave mirror Convex mirror



VIRTUAL

Incident ray




When the surface of a is the
reflecting surface, the mirror is a concave mirror.

> The curvature of the reflecting surface causes the rays
to come together.

The point at which the light rays meet is called the

Concave mirrors in automobile headlights and
flashlights direct the illumination from a 11ght bulb
into a beam.




Concave Mirrors

virtual

Concave mirror



Concave Mirrors

virtual

virtual image

Concave mirror



Convex Mirrors

Convex mirrors ONLY form “ ” images.
The Y 1etCizll Tirlz1 e forms the

mirror because the reflected rays off the mirror do NOT
converge to a focus (no real image formed).

—~r

The imageis *# /7 and #1X 27T,

Convex mirror



A real image formed by a mirror is
d. always right-side up. QUICK CHECK
D. always smaller than the object.
C. able to be projected on a screen.
d. only formed by convex mirrors.

According to the law of reflection, the angle of
reflection is (greater than, less than, equal to) the angle of
incidence.

An image of an object, formed by a convex mirror, is
always

. upright and smaller than the object.
. upside down and smaller than the object.
. upright and larger than the object.

O N T Q

. upside down and larger than the object.



A real image formed by a mirror is
d. always right-side up.
D. always smaller than the object.
C. able to be projected on a screen.
d. only formed by convex mirrors.

QUICK CHECK

According to the law of reflection, the angle of
reflection is equal to the angle of incidence.

An image of an object, formed by a convex mirror, is
always

d. upright and smaller than the object.

D. upside down and smaller than the object.
C. upright and larger than the object.

d. upside down and larger than the object.



Lenses

transparent

CONVErgIing themitoe a poInt
diverge them from a point

A set of prisms acting as a converping and diverging lens.



Lenses

transparent
refracts
IMage

[M20ETOCUSE e pEInl
Converging Lenses Dliverging Lenses

=
III .'"'l
| h

| )

J d

a
g
I -

thacker across the maddle thmner across themaddle
thomer at 1ts edpes thacker at 1ts edpes
serwes o corvrerpe light serwes o dreerpe light

convex concave




Converging Lenses

Convex thicker In the center

hheimage formed SNV ERMEDNUPSICE deMn))

All lenses produce 2 REVERSED lmage,

Convexlens

/\

> Focal point
Subjectisfar -
away or > >
“i fi ity

-

-

Focal distance 19



“'orve lenses produce ” Images — light rays
actually pass through the lens by convergence and can be
projected (e.g. overhead projector or movie projector).

|mage height equalsobject height

zzmmmmmmmmmmmmmoe- blﬂ___
object ( 2F
____________________________________________ >
2F F F e
||, Ill image
Motice, weused3 rays to dravwimage \ J' -

20



Converging Lenses

MAGNIEYING glasses

convex lens

mmge T object’

principle
axis
eye

21





http://somup.com/c0f3oL44Mm

Diverging Lenses

Concave thinner In the center

The VARINTAISmageisHiikeran =opuical il sTons o
euUREral IS , ,
ARGENEIRNHE OIREIENERS aS eI CRECE

Concave Lens

23



Diverging Lenses

24



Watch video:

http://somup.com/cFIOFsV5Gl

25


http://somup.com/cFf0FsV5Gl

Which type(s) of lens can form a real image?
. concave lens only S
. convex lens only

. both concave and convex lenses

. neither concave nor convex lenses

O N T QY

The ___ is the ratio of the speed of light in a vacuum
to the speed of light in a material.

A virtual image is formed by

. concave lens only

. convex lens only

. both concave and convex lenses

. heither concave nor convex lenses

O N T QD



Which type(s) of lens can form a real image?
d. concave lens only S
b. convex lens only
C. both concave and convex lenses
d. neither concave nor convex lenses

The index of refraction is the ratio of the speed of light
in a vacuum to the speed of light in a material.

A virtual image is formed by
d. concave lens only
D. convex lens only
C. both concave and convex lenses
d. neither concave nor convex lenses



Anatomy of the Human Eye

Iris
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IOptic Nerve 4

Vitreous Lens

Cornea 45% of the focal power of sight; transparent; protective
Iris muscle surrounding pupil, giving eye color

Pupil like the diaphragm of a camera regulating light
Lens 25% of the focal power of sight; convex

28



Anatomy of the Human Eye

Iris

e

‘N

IOptic Nerve

Vitreous Lens

Retina receives light impulses & sends them to the optic nerve
Macula blood vessels come together (nourish eye)
Vitreous solution; 30% of the focal power of sight; nutrition

Optic Nerve receives nerve impulses from the retina and sends them
to the brain 29



Anatomy of the Human Eye

Tihe eye Is an utterly amazing
creation ofi God. Even
DaRMIRES quoLeaias sa 'n
UTARLONITKELE EY/EAS
IONTICENINA GO TINTE ,Lre,l

selecuon ISISUNGNTIRLTE
iejeiest deirss (Lopiclor:
verieuin Clssies, 1985 ¢,
217). Yet, he still advocated

evolution as the source.????

-

13 This is why | speak to them in parables: “Though seeing, they do not see;
though hearing, they do not hear or understand.

14 1n them is fulfilled the prophecy of Isaiah: ““You will be ever hearing but never
understanding; you will be ever seeing but never perceiving. Matthew 13:13-14




STRUCTURE OF THE RETINA
o eitan There are two types of

127 14 : 7 photoreceptorsin
: - the human retina:

rods and cones.
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Rod Cone

Rods are responsible for vision at low light levels and
specialize in light and dark contrast (sensitivity).

Cones are active at higher light levels and specialize In
color vision. There are 3 main “cone’ cells
corresponding to Red, Green, and Blue light.

31









Red — Green color blindness is the most common
deficiency in human vision. In the case of Red — Green

color blindness people struggle with shades of color,
especially related to blue.

34



Evesight

OPTIC NERVE
CORNEA

LIGHT ||

IRIS

CRYSTALLINE FOCAL POINT
LENS

What produces nearsighted — 5—

Retina

N A5 Image focused
behind the retina

vision? ‘
What produces farsighted T SRR
vision? (farsightedness)

35



How a Normal Eye

N orma l Focuses Light

Vision

\ retina

\

normal
cornea

|\ focus point
-\, is on retina

/| images are
light clear,

object - S

entering the )
eye are | |
focused by

the lens

(transparent tissue that changes shape to help focus incoming
light) onto the retina (the membrane at the back of the eye
that transmits images of external objects to the optic nerve). 5



Also called myopia

Iris

Zonules

Anterior
chamber

Normal vision

Retina

Central
retinal vein

sightedness

Choroid

Optic nerve

Myopia

Anterior Sclera
chamber

Cornea

Choroid

Focal
point

Central
retinal artery

Optic nerve
Central

Iris retinal vein

ili Retina
Zonules Cbo?;;,y

37




NEAR

The cJ]stache pPetween the
Ll

a IS 100

As a result, light rays from
distant objects focus
c=iors they strike the
retina.

Near objects appear
clearly because light rays
from them focus correctly
on the retina.

Myopia
(nearsightedness)

38



STRATEGY

NEARsightedness

Blusry imas= on £=tina

The focal lensth is too short
The eye is convergipng the lisht
rays toa much.

CONCaA\E

Iinze= focuses on fatina

By nsing 3 cofrective, CODCAVE
lems, the light ravs 2= first

diverssd ta the eyve lensand than

copyerssd fanther back to hit the
fatina

39



NEARsightedness

CONCaA\E

40
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http://somup.com/cFfhb7VpOt

FARsightedness
Also called hyperopia

Anterior Sclera Anterior Sclera

0 nerve
Central e

- retinal arter
Iris A SR A Central

retinal vein
Ciliary Retina

Cillary Reting

42



FARsightedness

AS' a resuit, ight rays frem
eI OR]ECISIStKENENENE
PETeIENEY AENNNOCUSH
which causes blurred vision.
Distant objects appear
clearly because light rays

from them focus correctly on
the retina.

No imzss on fatina

The focal length 15 too long
The eve is not gopyersine the
light rays enonsh

43



FARsightedness

"No cheating!"

44



STRATEGY

FARsightedness

Na imass on retina

The focal length is too lonz
Ths eye is not conyersine the

lignt zays enouzh.

CONVEX

Imzs= focusss on retina

By using a corractive, CONVeEX
lens, the light rays are comrersd
closer ta hitthe refina

45




FARsightedness

] Normal vision

CAE

Hyperopia ~ Ienses. \/'osr
corrective issues
are due to

Correction Jarsightedness.

with lens

46



Far Sighted Vision
(hyperopia)

http://somup.com/cFIO3EVE07
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PresentationEXPRESS

19.4 The Eye and Vision Physical Science

Correcting Vision Problems

Normal

Comea
Foc.:!l point /

Astigmatism

When the cornea or lens is
misshapen, a defect in vision
called astigmatism results.

Light

\\

;/’ .\\
Retina” Lens

Astigmatism Is a condition in —

which objects at any distance Sy 2l
appear blurry because the cornea

or lens is misshapen. \

Specialized eyeglass lens shapes

are u Sed to corre Ct astl g m atl sm. Astigmatic cornea distorts the focal point

PEARSON

of light in front of and/or behind the retina




C lor of Light

ABOUTIT

Primary Colors

Yellow

Blue Cyan

Additive Subtractive

How important is color in our lives?

Name ways we use color to enrich our lives.

49



Importance of C lor of Light

Colors can put us in a sad, gloomy, bad mood (black, gray).
Color In clothing Is also important to how we appear.
= Make you look thinner or not (one color versus multi-)
» Make you look healthy or unhealthy (lighter, more yellow)
= Make you feel happy or unhappy (greens, blues)
Color can change the look of your skin (rosy cheeks).
Color combinations change the look of other colors you wear.

* Yellow, orange and red are associated with the heat / warmth of sun and fire
 Blue, green and violet are associated with the coolness of leaves, sea, and the sky.

 Red has been shown to stimulate the senses and raise the blood pressure, while blue
has the opposite effect and calms the mind.

50



Importance of C lor of Light

Eye shadow, lipstick, blush, facial creams, facial cleansers,
facial scrubs and strippers, eye brow size and colors

Food

\ehicle colors (e.g. the “bad” guys drive dark colored cars and the
“good” guys drive bright and light colored cars)

Multi-media color is so critical to setting mood; (e.g. scary movies use a lot

of grays and dark colors with bright red blood and gory parts) lights,
costumes, props, stage settings, cosmetics have particular colors to
gain a specific effect

Rooms Classrooms, offices, meeting rooms, interior decorating, our

homes, etc.

Child care facilities are brightly colored with lots of blues, reds and yellows —
making the children happier, more active — giving the appearance of a fun,
clean environment

Jewelry >1



Additive Primary C lors of Light

Additive color processes,
such as In and

presentations,
work by having the capability
to generate an image
composed of red, green, and
blue light.

G

Overlapping all three Additive Primary Colors (red,
Green, Blue) of Light in equal intensities, yields /1=
Icritas shown at the center.

52



Additive Primary C lors of Light

The combination of TWO of
the three additive primary
colors in equal proportions
produces an additive
secondary color —
magenta or

Red + Green + Blue =

Mixing pigments produces different results than
combining light.

contains all the colors.

53



Subtractive Primary C lors when
mixing dyes, paint, or ink

)/

Each subtractive primary color
absorbs one of the additive
primary colors and reflects the
rest.

absorbs Red, reflecting
green and blue.

Magenta absorbs Green,
reflecting red and blue.

absorbs Blue, reflecting
red and green.

54



Subtractive Primary C lors when
mixing dyes, paint, or ink

White light Shirt looks red

4

Shorts look blue

We see light. White light (which contains all colors
of light) shines on the shirt and shorts. Red is reflected from
the shirt, meaning that all the other colors are absorbed into
the shirt. Blue is reflected from the shirt, meaning that all the
other colors are absorbed into the shirt. 55



Subtractive Primary C lors when
mixing dyes, paint, or ink

Adding TWO subtractive
primary colors together will
transmit one of the primary
additive colors.

W plus reflects Green
to our eyes, absorbing the rest.
Magenta plus reflects

Red, absorbing the rest.

plus Magenta reflects
Blue, absorbing the rest.

56



Subtractive Primary C lors when
mixing dyes, paint, or ink

)~/

Adding all three subtractive
primary colors together will
absorb all the colors of the
white light, leaving no color

(interpreted as “black™ by our
brain).

57



Complementary C lors of Light

Two colors that produce
VELLOW when added together are called
complementary.

The color complementary to a
primary color is called a
secondary color.

The complementary or

secondary colors for red, green

and blue are , magenta and
respectively.

GREEN

MAGENTA CYAN

58



Complementary C lors of Light

YELLOW Complementary colors
are also called “Color
Opposites” ...

GREEN . .
Red is “opposite”

Blue is “opposite”

MAGENTA CYAN

IS “opposite”
magenta.

Addition of complementary colors

(color “opposites’) produce
59



Complementary C lors of Light

Red plus (green & blue)
Green plus magenta (red & blue)
Blue plus (green & red )

YELLOW

“Color Opposites”
GREEN

Red + Green + Blue =

MAGENTA CYAN



C lors of Light - fill in the chart

v

QUICK CHECK

Primary
Additives

Red

Blue

C-reen

Red
Blue
Creen

R+B+G =

Subtractive
Primary Colors

Yellow
(R +G)

Cvan
(B+G)

B=R)

Yellow (R + G)
Cyan (B+G)

Magenta (B-R)

Complementary
Colors

Complement

Result

61



C lors of Light

Primary
Additives
Red
Blue
STRATEGY Green
Subtractive Yellow Magenta
Primary Colors 3+ K
Yellow (R + G)
Cyan (B+G)
Magenta (B~ R)
+  + Al = black
Cnm[gementar}-' Complement Result
olors
Cvan (B + Q) White
Masental B+ R) White
Yellow (R+ G) White




PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

1. A prism separates white light into the visible
spectrum because

a. longer wavelengths are absorbed more than shorter
wavelengths.

b. shorter wavelengths refract more than longer
wavelengths.

c. shorter wavelengths reflect more than longer
wavelengths.

d. longer wavelengths experience more interference.

PEARSON



PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

1. A prism separates white light into the visible
spectrum because

a. longer wavelengths are absorbed more than shorter
wavelengths.

b. shorter wavelengths refract more than longer
wavelengths.

c. shorter wavelengths reflect more than longer
wavelengths.

d. longer wavelengths experience more interference.

ANS: B

PEARSON



PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

2. The color of an object depends on what the object
IS made of and on
a. the intensity of light that strikes the object.
b. the color of light that strikes the object.
c. the direction of the light that strikes the object.
d. the speed of the light that strikes the object.

PEARSON



PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

2. The color of an object depends on what the object
IS made of and on
a. the intensity of light that strikes the object.
b. the color of light that strikes the object.
c. the direction of the light that strikes the object.
d. the speed of the light that strikes the object.

ANS: B

PEARSON



PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

3. Which of these colors is one of the primary colors
of light?
a. green
b. magenta
c. Yyellow
d. white

PEARSON



PresentationEXPRESS

18.4 Color Physical Science

Assessment Questions

3. Which of these colors is one of the primary colors
of light?
a. green
b. magenta
c. Yyellow
d. white

ANS: A (red, green, blue)

PEARSON
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