
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
OPTICAL PATH: 

Optical path of a medium is defined as the distance that light would travel in a 
vacuum at the same time it travels in the medium. 
  Let, 𝑐 = 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑣𝑎𝑐𝑢𝑢𝑚 
           𝑣 = 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑎 𝑚𝑒𝑑𝑖𝑢𝑚 
  Then, distance travelled by light in vacuum in time ‘t’:   𝐷 = 𝑐𝑡 
           
               … … (1) 
   

And, distance travelled by light in medium in same time ‘t’: 𝑥 = 𝑣𝑡 
             
               … … (2) 
   

   From equations (1) and (2) 
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 The fringe width is affected due to: 
i. Change in width of slit [ if slit width is doubled, the width of central maxima will be halved] 

ii. Change in wavelength of light [ is directly proportional to wavelength] 
iii. Insertion of certain transparent medium in between the slit and the screen. 

[ when the whole apparatus is immersed in water, the width of central maxima decreases due to 

decrease in wavelength of light in water  ൜𝝁 = 𝝀𝒊𝒏 𝒂𝒊𝒓
𝝀𝒊𝒏 𝒘𝒂𝒕𝒆𝒓

ൠ] [𝜷𝒍𝒊𝒒𝒖𝒊𝒅 =
𝜷𝒂𝒊𝒓

𝝁𝒍𝒊𝒒𝒖𝒊𝒅
] 

1. The angular width of the central bright maximum in interference pattern of a slit width 12 × 10ିହ𝑐𝑚 
when the slit is illuminated by monochromatic light of wavelength 6000𝐴௢ is: 
a. 𝟑𝟎𝒐  b. 60௢   c. 80௢   d. 90௢ 

2. In a Young’s double slit experiment, the separation of four bright fringes is 2.5 𝑚𝑚 when the 
wavelength used is 6.2 × 10ି଻ 𝑚. The distance from the slits to the screen is 0.80 𝑚. Calculate the 
separation of the two slits.        [ 𝑨𝒏𝒔: 𝟓. 𝟗𝟓 × 𝟏𝟎ି𝟒 𝒎] 

3. In a Young’s experiment the width of the fringes obtained with light of wavelength 6000 𝐴௢ is 2 𝑚𝑚. 
What will be the fringe width if the entire apparatus is immersed in a liquid of refractive index 1.33? 

[ Ans: 𝟏. 𝟓 × 𝟏𝟎ି𝟑 𝒎] 
4. In a two slit interference experiment, the distance between the central and the tenth bright fringe on 

either side is 3.44  𝑐𝑚. Distance between the slits and the screen is 2𝑚. If the wavelength of the light 
used is 5.89 × 10ି଻ 𝑚, determine the slit separation and the angle made by central fringe at the slit. 

        [ Ans: 𝟑. 𝟒𝟐 × 𝟏𝟎ି𝟒𝒎; 𝟏. 𝟕𝟐 × 𝟏𝟎ି𝟑 𝒓𝒂𝒅] 
5. In Young’s double slit experiment, fringe width is 2𝑚𝑚. Calculate the separation between 9௧௛ bright 

fringe and 2௡ௗ dark fringe from the centre of fringe system.               [𝟏𝟓𝒎𝒎] 
6. Young’s double slit experiment is made in a liquid. The 10௧௛ bright fringe in liquid lies where the 6௧௛ 

dark fringe lies in vacuum. What is the refractive index of the liquid?         [1.8] 


