
 

 

1. A plane wavefront is incident on a water surface at an angle of incidence 60  then it gets 
refracted at an angle of 45 . 

(i) The ratio of width of incident wavefront to that of refracted wavefront is: 

a. √2   b. 1.66   c. √    d. 
√

 

(ii) The refractive index of water is: 

a. √2   b. √1.66  c.    d. 
√

 

2. The wavelength of yellow light in air is 580 𝑛𝑚. The wavelength in diamond of refractive index 2.4 is 
a. 200 𝑛𝑚  b. 240 𝑛𝑚  c. 280 𝑛𝑚  d. 320 𝑛𝑚 

 

Verification: 
 Consider two parallel rays of light (in air) incident upon a refracting surface of refractive index 𝝁, as shown 
in figure. 

When 𝒓𝒂𝒚 𝑰 reaches to point 𝑨, the 𝒓𝒂𝒚 𝑰𝑰 reaches to point 𝑨′. Hence, 𝑨𝑨’ behave as the incident 
wavefront. Similarly, 𝑩𝑩′ behave as refracted wave front.  

First law: As shown in figure, the incident ray (𝒓𝒂𝒚 𝑰), the normal line and the refracted ray (𝒓𝒂𝒚 𝑰), 
all meet at point 𝑨 on the same plane. This verifies the first law of refraction. 

In addition, in the time 𝒓𝒂𝒚 𝑰 travels from point 𝑨 𝑡𝑜 𝑩’ through the medium, the 𝒓𝒂𝒚 𝑰𝑰 travels from 
point 𝑨’ 𝑡𝑜 𝑩 in air medium. 

∴    𝑨𝑩′ = 𝒗𝒕     ; 𝒗 = 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒎𝒆𝒅𝒊𝒖𝒎. 
 and,       𝑨’𝑩 = 𝒄𝒕     ; 𝒄 = 𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒂𝒊𝒓. 

    Now,  
 In triangles  ∆𝐴𝐴 𝐵      𝑎𝑛𝑑     ∆𝐴𝐵′𝐵 

  sin 𝑖 =  and sin 𝑟 =  
   

 or 𝐬𝐢𝐧 𝒊 =
𝒄 𝒕

𝑨𝑩
 and 𝐬𝐢𝐧 𝒓 =

𝒗 𝒕

𝑨𝑩
 

 

 Therefore,  
𝒔𝒊𝒏 𝒊

𝒔𝒊𝒏 𝒓
=

𝒄 𝒕

𝑨𝑩
×

𝑨𝑩

𝒗 𝒕
 

      
  This verifies the second law of refraction. 

 

 

… … … (1) 

∴   
𝒔𝒊𝒏 𝒊

𝒔𝒊𝒏 𝒓
=

𝒄

𝒗
= 𝝁 ( 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 𝒇𝒐𝒓 𝒂 𝒎𝒆𝒅𝒊𝒖𝒎) 

 


