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OPTICS FORMULA CONCEPT CHEAT SHEET

1. Reflection & Geometrical Optics

Law of Reflection: θi = θr
Spherical Mirrors:

� Mirror Formula: 1
f = 1

v + 1
u

� Focal Length: f = R
2

� Magnification: m = hi

ho
= − v

u = f
f−u

2. Refraction & Snell’s Law

Snell’s Law: n1 sin θ1 = n2 sin θ2
Refractive Index: n = c

v = λ0

λ
Apparent Depth:

d′ =
d

n
(Observer in rarer medium)

Shift ∆d = d(1− 1

n
)

Critical Angle & TIR:

sin θc =
n2

n1
(n1 > n2)

3. Prism Optics

Prism Formulae:

� Angle of Deviation: δ = i+ e−A

� Angle of Prism: A = r1 + r2

� Refractive Index at Min Deviation (δm):

n =
sin(A+δm

2 )

sin(A2 )

� Small-angle Prism (δ): δ ≈ (n− 1)A

4. Thin Lenses

Lens Maker’s Formula:

1

f
= (

nl

nm
− 1)(

1

R1
− 1

R2
)

Thin Lens Formula: 1
f = 1

v − 1
u

Magnification: m = hi

ho
= v

u = f
f+u

Power of Lens: P = 1
f (in m) (in Diopters, D)

Combination of Lenses in Contact:

1

F
=

1

f1
+

1

f2
=⇒ P = P1 + P2

Convex Lens Ray Paths

Axis
F1 F2
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5. Optical Instruments

Simple Microscope:

M = 1 +
D

f
(D.D.V.), M =

D

f
(Normal)

Compound Microscope:

M = − vo
uo

(1 +
D

fe
) ≈ − L

fo
(
D

fe
)

Astronomical Telescope:

M = −fo
fe

, L = fo + fe (Normal Adj.)

6. Wave Optics: Interference

Young’s Double Slit Experiment (YDSE):

� Path Difference: ∆x = d sin θ ≈ yd
D

� Constructive (Bright): ∆x = nλ (n = 0, 1, 2...)

� Destructive (Dark): ∆x = (2n− 1)λ2

� Fringe Width: β = λD
d

Intensity Distribution:

I = 4I0 cos
2(
ϕ

2
), ϕ =

2π

λ
∆x

7. Diffraction & Polarization

Single Slit Diffraction:

� Minima (Dark): a sin θ = nλ

� Secondary Maxima: a sin θ = (2n+ 1)λ2

� Central Max Width: W = 2λD
a

Brewster’s Law (Polarization):

tan ip = n =⇒ ip + r = 90◦

Malus’s Law:
I = I0 cos

2 θ
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