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Complex Trans. Wave

etic waves are
transverse waves with both
horizontal and vertical
omponent.

ectric Field combined with
a Magnetic Field.

s EM waves can travel without
a medium.

o p=3.00x10%-m/s



EM Breakdown by f

Radio (50-100 MHz)
FM (100-1000MHz)
hone (900MHz)

O ss LAN (2.4-5.8 GHz)
\ = Microwaves (15-GHz)
- @ Infrared (10-THz)




=M Breakdown by f

ange: 434-508 THz
26-606 THz
/89 THz




ed: Pinpoint (10-pm)
: Cell (.5-pm)
iolet: Molecule (10-nm)
- @ X-Ray: Atom (including e cloud) (.1-nm, A)
@ Gamma/Cosmic Ray: Atomic Nuclei (1-pm)




xample 1 i

Indow on a stormy day a bolt of
the distance 10.00 seconds later a
ay is the storm?

v=2343-m/s
p —
t =10-s

p = 3430.00 —m
3430 —m = 2 —mi

Take the time to hear the thunder and divide
by 5 you can tell how far a storm is away.



Special EM Section: Light

e Electromagnetic Spectrum
an collect with the eye.

ollected as colc

1eory 1s important to art. I'hree Parts:
: Light/Dark, White/Black, Tint/Shade
: ion: Intense/Dull.

ue: Specific Color: ROYGBV




Color Theory

ive Color: Light Mixing
olor: Pigment Mixin
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Color Theory

Warm

Colors that
are often
associated
with fire, the
sun, and heat

associated
with water,

grass, and sky



Color Theory

How to Use the Color Wheel to Build Color Schemes
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Special EM Section: Light

es of light or other radiation are
1 of vibration.

vork on wav at start in one direction.

include reducing glare, brightness and harmful
oths.
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Optics Basics

Reflected ray

Light radiates from
a source in all
directions

Incident ray

Pulsating }

sphere
P Curved

~ wave fronts

o .“.\\
\
\
Mi = \
b A\ From far enough
) away the rays are
= assumed to travel
_— in parallel rays.

Plane
wave fronts




OJptics Basics

ormed it has the following properties:

ne mirror/lens.

on: Is the object upright or inverted.

cation: smaller (m<1), same (m=1), larger (m>1)
ction: Real or Virtual

Jbject becomes focused in real space.

o Virtual: Object seems to diverge in real space.



Light: Reflection

= Plane Mirrors have three Left hand
of image

properties.
= The image is upright.

= The image is the same size
as the object.

= The image is as far behind
the mirror as the object is in
front.




Plane Mirrors: Virtual v Real

= When an object is viewed through a mirror by an observer, a
virtual image is seen.

= The distance of the object (d,) will be as far as the distance of the
image (d,).

mirror

Apparent path
of light ray




Curved Mirrors

= A curved mirror is made from a sphere.

= A mirror cut out from the sphere creates two
reflectors:

= Convex: Looking at the outer surface.

= Concave: Looking at the inner surtface.

Concave mirror

- Light ray Convex mirror
| Spherical - . . | ‘
: | mirror C Principal axis Principal axis  C
= l: \ - :’ I R




Curved Mirrors: Terms

O (): Radius of the Sphere

= : Line connecting and the midpoint of the
mirror.

o (): Point at which rays parallel and near to the

Principle Axis will intersect.
= Concave Mirror: f=1/2C
» Convex Mirror: f=-1/2C




Concave Mirrors: Images

> draw object:
to the P Axis and then intersects the f

itially passes to the " point and then runs parallel to the

avels through and perpendicularly back on itself.
ays intersect is the image.

|







Loncave Mirrors: Images
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ed within f: Larger virtual Image beyond the mirror.



convex Mirrors: Images

aller virtual Image beyond the mirror.



\4 ‘”l. 'S & Lenses: Math

d
e mirror/lens
1 " 1 1
: : di do f
istance of object (from m/1)
d,= Distance of image (from m/1) - ﬁ — & m= — &
' hl 1 do

m= magnification

Remember for Convex mirrors: f is a negative number.



Light: Refraction

es through a different medium, it bends
slows down (v,).

e ratio for this is called the index of refraction (n).
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Example 2

iIng used to find a chest under the
st the spotlight be shined?
| n,=1.00 0;=
n, =1.33 0,= (tan! 2/3.3)

1Sin91 — nzsinez
1-sin6; =1.33 -sin (31.218°)
0, = sin~1 (.689) 61 =43.58°



Light: Shrinking Sizes

= This also can affect the apparent depth.
= Ffrom directly overhead the apparent depth is defined as
n

B
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xample 3

d'= n, =1.33
d=3.000om n,=1.00

T |




Refraction: Special Case

= When light in a denser medium (n,) tries to pass into a
thinner medium (n,) if the angle is great enough the
interface acts as a reflective surface (no light escapes).

= This is called the critical angle (n;>n,).

Total Internal Reflection
Inner Core:

with high refractive index

Light

Outer Cladding: G A IDEAL CUT
with low refractive index & = | TOO DEEP Most Brilliant TOO SHALLOW
Poor Brilliance Poor Brilliance




lypes of Lenses

Double Plano- Convex Double Plano- Concave
convex convex meniscus |concave concave meniscus

Converging lenses Diverging lenses




A

n through .

hrough the Principle

3: Through to lens then
parallel.

Drawing Lenses

A\

\ 7™

Object Infinite: Small Inverted Real Image at £
Object Beyond C: Small Inverted Real Image between f-C
Object Between {-C: Large Inverted Real Image beyond C

Object within f: Large Erect Virtual Image beyond C (same
side as image: like magnifying text)



	Slide 1: Electromagnetic Waves
	Slide 2: Complex Trans. Wave
	Slide 3: EM Breakdown by f
	Slide 4: EM Breakdown by f
	Slide 5: EM Breakdown by λ
	Slide 6: Example 1
	Slide 7: Special EM Section: Light
	Slide 8: Color Theory
	Slide 9: Color Theory
	Slide 10: Color Theory
	Slide 11: Special EM Section: Light
	Slide 12: Optics Basics
	Slide 13: Optics Basics
	Slide 14: Light: Reflection
	Slide 15: Plane Mirrors: Virtual v Real
	Slide 16: Curved Mirrors
	Slide 17: Curved Mirrors: Terms
	Slide 18: Concave Mirrors: Images
	Slide 19: Concave Mirrors: Images
	Slide 20: Concave Mirrors: Images
	Slide 21: Convex Mirrors: Images
	Slide 22: Mirrors & Lenses: Math
	Slide 23: Light: Refraction
	Slide 24: Light: What’s Normal?
	Slide 25: Example 2
	Slide 26: Light: Shrinking Sizes
	Slide 27: Example 3
	Slide 28: Refraction: Special Case
	Slide 29: Types of Lenses
	Slide 30: Drawing Lenses

