
 

 

Consider an ordinary (unpolarized) light incident upon a transparent medium of refractive index 𝜇 at 
the polarizing angle such that the reflected ray is completely plane polarized while the refracted (transmitted) 
ray is partially polarized, as shown in figure. 

For polarizing angle, the reflected and refracted rays are perpendicular to each other.  
i.e., ∠𝑅𝑆𝑇 = 90௢ 

∴    𝜃௣ + 𝑟 = 90௢ 
𝑜𝑟,    𝑟 = 90௢ − 𝜃௣ … … … (1) 

   Now, from Snell’s law:  𝜇 =
ୱ୧୬ ௜

ୱ୧୬ ௥
=

ୱ୧୬ ఏ೛

ୱ୧୬  (ଽ଴ିఏ೛)
=

ୱ୧୬ ఏ೛

ୡ୭ୱ ఏ೛
= tan 𝜃௣ 

 
       This is Brewster’s law. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

∴   𝐭𝐚𝐧 𝜽𝒑 = 𝝁 

Applications of Brewster’s law: 
1. It is used in polarizing filter of the camera lens to reduce the reflection from reflective surface (that 

helps to take pictures of object below water surface). 
2. It is used in polarized sunglasses to reduce glare that is reflected directly from the sun and also from 

horizontal surfaces like roads and water.  
Brewster’s law:  𝝁 = 𝐭𝐚𝐧 𝜽𝒑  𝜽𝒑 + 𝒓 = 𝟗𝟎𝒐 

 For air -glass boundary:  a 𝝁 g  = 𝝁𝒈 = 𝒕𝒂𝒏𝜽𝒑  

 For water-glass boundary: w  𝝁 g  = 𝝁𝒈 = 𝒕𝒂𝒏𝜽𝒑  Where, w𝝁g  =
𝝁𝒈

𝝁𝒘
 

 For any medium, refractive index:  𝝁 =
𝒄

𝒗
 Where, 𝒄 = 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒂𝒊𝒓 = 𝟑 × 𝟏𝟎𝟖𝒎/𝒔 

𝒗 = 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒎𝒆𝒅𝒊𝒖𝒎 

If C be the critical angle of medium,  𝝁 =
𝟏

𝑺𝒊𝒏 𝑪
 ∴

𝟏

𝑺𝒊𝒏 𝑪
= 𝒕𝒂𝒏𝜽𝒑 

 The value of polarizing angle depends upon: (i) nature of medium (refractive index of medium). 
(ii) wavelength of light used. 

[Cauchy formula: 𝜇 = 𝐴 +
஻

ఒమ +
஼

ఒర + ⋯] 

 Polarizing angle is greater for denser medium (𝜇 ℎ𝑖𝑔ℎ𝑒𝑟) and smaller for rarer medium (𝜇 smaller). 

1. For a given medium, the polarizing angle is 60o. What will be the critical angle and refractive index of 
the medium. Also, find the speed of light in the medium.  [𝑨𝒏𝒔: 𝟏. 𝟕𝟑, 𝟑𝟓. 𝟐𝟑𝒐, 𝟏. 𝟕𝟑 × 𝟏𝟎𝟖𝒎/𝒔] 

2. The critical angle for light in a certain substance is 45o. The polarizing angle is: 
a. 45o  b. 55o  c. 65o  d. 75o 

3. When a ray of light is incident on a surface at glancing angle 30o, the reflected ray is found to be 
completely polarized. The angle of refraction will be: 
a. 20o   b. 30o  c. 40o  d. 50o 

4. The polarizing angle for the light travelling from water of refractive index 1.33 to a glass of refractive 
index 1.53 is: 
a. 30o  b. 39o  c. 40o  d. 49o 


