
BASIC FORMULAS - LIGHT 
Wave speed: v = f λ. ... (1.3)

Refractive index: n =
c
v   ... (1.4, 2.3)

Inverse square law: I =
P

4πr2   ... (1.6)

Refraction:
    

sin φA

sin φB
=

vA

vB
... (2.1)

Snell's law: nAsinφA = nBsinφB ... (2.2)

Critical angle: sinφc =
nB
nA

   ...(2.4)

Power: P =
l
f   ... (3.1)

Lens equation:
l
o   + 

l
i  =

l
f   ... (3.2, 7.1)

Magnification: m = -
i
o  ... (3.4, 7.2)

Power for lenses in contact: P  = P1 + P2 ... (3.5)

Lensmaker's equation: P =
l
f   =  (n - 1)(

l
R1

  - 
1
R2

 ) ... (3.6)

Phase difference:
φ
2π =

D
λ ... (4.2). 

Young's slits: max:   mλ ≈ dsinθ min:   (m + 12 )λ ≈ dsinθ ... (4.3, 5.3)

max:   y ≈
mλ x

d  min:   y ≈
(m + 12)λ x

d   ... (4.4)
Thin film with no phase changes:

bright:    2nb = mλ dark:   2nb = 



m +  l2  λ  . .. (4.5)

Diffraction minima, single slit: sinθ  =  
mλ
a    ... (5.1)

Diffraction, first minimum, circular: sinθ = 1.22 
λ
a   ... (5.2) 

Malus's law: polarised in:  Iout = Iin cos2θ ; unpolarised in:   Iout = 1
2 Iin ...(6.1)

Brewster's law: tanφp = 
n2
n1

 ... (6.2)

Resolution of a lens: r = 1.22 
λ
a  f ... (7.3) 

Angular size: α  ≈  
h
d  ... (8.1)

Angular magnification: M =
β
α ... (8.2)

Magnifier (relaxed vision): β ≈  
h
fe   ; αmax ≈ 

h
dv

   ; Me   ≈  
dv
fe  ... (8.4, 8.5, 8.6)

Microscope: |mo| ≈
g
fo

  ; M = |mo| Me .. (8.7, 8.9)


