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Wave Optics-II 

INTERFERENCE OF LIGHT:  It is the phenomenon of redistribution of energy in a medium due to 
superposition of light from two coherent sources. 

As a result of superposition, there are points in the medium at which the intensity of light becomes 
maximum. The interference at such bright points is said to be constructive. 

Similarly there  are point in the medium at which the intensity of light becomes minimum. 
The interference at such dark points is said to be destructive. 
The phenomenon is not a violation of the principle of energy conservation. The energy missing from 
points of minima reappears at the points of maxima.  
The total energy always remains constant. 
However for a sustained interference pattern to be formed, the light waves should originate from 
two coherent sources. ( The sources which emit monochromatic light of same wavelength either in 
same phase or with a constant phase difference between them.)  

 
CONDITIONS FOR APPEARANCE OF BRIGHT AND DARK FRINGES: 

Suppose the two light waves from coherent source are represented by 

 

 

For maximum intensity cos2 Φ/2 = 1 or Φ/2 = 0,           

Phase difference Φ      for constructive interference 
                                     = (2n – 1)   for destructive interference. 
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Relation between phase difference and path difference:We have path difference p equivalent to a phase 

difference  Φ related as          Φ= 
 

 
    

Hence in terms of path difference; Path difference p = nλ                             for constructive interference 

                                                                                                    = (2n – 1)λ/2           for destructive interference 

 
EXPRESSION FOR FRINGE WIDTH: 
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Sample Problems 
Q.1  (a) Why are coherent sources necessary to produce a sustained interference pattern? 
(b) In Young’s double slit experiment using monochromatic light of wavelength λ, the  
intensity of light at a point on the screen where path difference is λ, is K units. 
Find out the intensity of light at a point where path difference is λ/3. 

 
Q. 2. During a Young’s double slit experiment, the following operations are carried out: 
(a) The screen is moved away from the plane of the slits. 
(b) The monochromatic source is replaced by another monochromatic source of longer wavelength. 
(c) The separation between the two slits is increased. 
(d) The width of each of the slits is increased. 
(e) monochromatic source is replaced by a source of white light? Assuming all other parameters other than the one specified to 
remain unchanged, state the effect on the interference fringes in each case. 

 

(d) The amplitude of each of the interfering waves increases and hence the maxima become brighter. 

(e) As fringe width depends on λ, replacing monochromatic source by white light results in coloured fringes. 

 Q 3. Light from two sources has intensity ratio 1 : 9 and is monochromatic. The light is made to superpose.     

 What will be the resultant intensity obtained if the sources are (i) incoherent (ii) coherent? 

Ans.  
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Q 4.  Give reason for each of the following observations: (i) The resultant intensity at any point on the screen varies 
between zero and four times the intensity, due to one slit, in Young’s double slit experiment.(ii) A few coloured 
fringes, around a central white region, are observed on the screen, when the source of monochromatic light is 
replaced by white light in Young’s double slit experiment. 

 


