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RS o P What is Lighf?
A form of energy that helps us see objects in the dark.

Property 1: Reflection Property 2: Refraction

Emergent

(The Bounce) (The Bend)
Dt et [ o -
- ' Glase Block (\ K2y

S Ray
Light bounces back from a Light bends when entering a new
,_ emooth surface. w 5 medium (like glass or water).
2.8, Thece 2 properties explain EVERYTHING: twinkling ctars, rainbows, and how your glacces work! ////
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" The Laws of Reflection
. ' Rule 1+ Angle of Incidence
(i) = Angle of Reflection (v)
ARy
L . Ruale"2é The incident ray, o
s = . . - ireflected oy, and the normal

all lie. in the SAME. plane. .

« Reflected =

Tncident 4 Angla of ol Ang‘ue. ot
Roﬁ

Tncidence ! Reflection,
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~ P="Pole

Anatomy of Spherlcal Mirrors

C = Center of Curvature 5 TR _
F = Principal Focus e CONVEX

£ = focal \en9+h / (BM\SES Out)

G Principal Axis

CONCAVE —7
(Caves In)
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| he. 3 Golden Rules of Ray Tracing (Mirrors)

Parallel = Focus Focus = Parallel

o P _

_'r
T —] Master these |

v>—you can draw

L ANY image!
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\ rear-view mirrors because they always
' show a smaller, upright image!

L&l . 3 B
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The Mirror Math Cheat Sheet

u = object
distance

V = image =—_
distance

f = focal
length

» Don't forget g
the negahve sugn'

ms= -— for mirrors.

If m s positive, the
Image is VIRTUAL.
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Welcome to Refraction (The Bend)

~Light changes speed and bends when moving
~ from one medium to another.

' Normal

Glass B
Slab

Law 1: Incident, refracted,

and normal all in fhe
SAME plane. Narmﬂl

_n2

sm(r) Ny
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The Refractive Index (n)

(5 ced of light in vacuum
Speed in medium

e Common Values to Memorize:
- Water = |.33

- Glass = |.5
- Diamond = 2.42  Greater n =

— More bendin
S of li,gln‘l'! )

thy hgh& bends

toward the normal!
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Anatomy of Spherical Lenses

Convex (Canverging Le.ns)

Concwe, (Dive.rging Le.ns) |

Lenses have TWO
tocal points because
|i3h1' Con Pass
Hnruualn from either

side !
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The 3 Golden Rules of Ray Tracing (Lenses)

% -
Parallel -> Passes through Focus | | Through Optical Center
. -> Goes stranght through! F

| | Through Focus = Exits Parallel '
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Lenses in Action: Image Formation
The Real Image (Objecf outside Focus)
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R L Mirrors use (+), |
=% Lensesuse ()] |

Notice! No minus |
"~ sign nere for |
L /enses!
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- Power of a Lens (P)

th. It measures

ight.

The reciprocal of focal len
how strongly a lens bends%

Unit: Diopter (D)

Focal length MUST be in meters before dividing!

I T
< Example 1: ‘ ‘,‘ ” Example 2:

Convex Lens (Converging) Concave Lens (Diverging)

. f=+0.5r'n f:—O‘Sm
—L— ——1 o —
-P_-5_+ZD -,_P_—O.S 2D
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The Grand Matrix: errars vS. Lenses

Baunces (RaC lectnon) Bends (Refmc.tmn)
s eyl :

Memoriz2e this matrix before
before walking into the exam hall!!!
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3. Derive/Use the |
mirror formula for
a concave mirror.

| 4 Cﬂlculafe the

H"H -,

2. Differentiate
between real and

virtual imagey _
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