
 

 

     Or, (𝑎 + 𝑏)𝑠𝑖𝑛𝜃 = 𝑛𝜆 

   For nth order maxima: (𝒂 + 𝒃)𝒔𝒊𝒏𝜽𝒏 = 𝒏𝝀 This is Grating Equation. 

 

 

 

 

 

 

 

 

 

 

 

 
Resolving Power 

Definition: 
The resolving power of an optical instrument is defined as its ability to separate (distinguish) the images of 
two nearby point objects so that they can be distinctly seen. 

Mathematically, 

  𝑅𝑒𝑠𝑜𝑙𝑣𝑖𝑚𝑔 𝑝𝑜𝑤𝑒𝑟 =
  

 

Resolving power do not have any unit. 
# Limit of resolution: the distance between two points in the object that are just resolved in the image. 
 The normal human eye can see two objects distinctly (as separate and clearly) only if angle subtended by 

them at the eye is greater than 1  (= (1/60) . 
If the angle subtended by two distinct objects is less than 1 , they may be seen as separate from each 
other by using optical instruments like: lens, telescope, microscope etc. 

 

1. 𝑹𝒆𝒔𝒐𝒍𝒗𝒊𝒏𝒈 𝑷𝒐𝒘𝒆𝒓 𝒐𝒇 𝒎𝒊𝒄𝒓𝒐𝒔𝒄𝒐𝒑𝒆 = 𝟐 𝝁 𝒔𝒊𝒏𝜽
𝝀

  
  Where, 𝝁 = 𝑅. 𝐼. 𝑜𝑓 𝑚𝑒𝑑𝑖𝑢𝑚 between the object and objective lens  
   𝜽 = 𝑠𝑒𝑚𝑖 − 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑛𝑔𝑙𝑒 [see given figure] 
  And, 𝝁 𝒔𝒊𝒏𝜽 is called as Numerical Aperture of microscope. 

  
 
 

Diffraction grating: 
𝑁 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒𝑠 𝑝𝑒𝑟 𝑢𝑛𝑖𝑡 𝑙𝑒𝑛𝑔𝑡ℎ 

Grating element: (𝒂 + 𝒃) =
𝟏

𝑵
 

Working formula for diffraction grating: (𝒂 + 𝒃)𝒔𝒊𝒏𝜽 = 𝒏𝝀 
 For highest number of diffraction maxima: 

Put 𝜃 = 90  i.e., 𝑠𝑖𝑛𝜃 = 1 

Then find: 𝒏𝒎𝒂𝒙 =
(𝒂 𝒃)

𝝀
 [∵ 𝜽𝒎𝒂𝒙 = 𝟗𝟎𝒐] 

1. A plane transmission grating having 500 lines per mm is illuminated normally by light source of 
600 nm wavelength. How many diffraction maxima will be observed on a screen behind the 
grating?        [𝐴𝑛𝑠: 3] 

2. A parallel beam of sodium light of wavelength 5893 𝐴  is incident normally on a diffraction 
grating. The angle between two first order spectra on either side of the normal is 28 . Find the 
number of ruling lines per mm on the grating. [𝐴𝑛𝑠: 406 𝑙𝑖𝑛𝑒𝑠/𝑚𝑚] 

3. Parallel beam of light from a source is incident normally on plane diffraction grating. If the angle 
of diffraction for first order is 30o, find the grating element and number of lines per mm of the 
grating, considering wavelength of incident beam is 5893Ao.  

[𝐴𝑛𝑠: 1.1786 × 10 𝑚, 848 𝑙𝑖𝑛𝑒𝑠/𝑚𝑚] 

𝑛 = 0, for central maximum 

𝑛 = 1, for first order maxima 

𝑛 = 2, for second order maxima. 

  and so on. 

Recall your memory!!   1 𝑖𝑛𝑐ℎ = 2.54 𝑐𝑚 

 


