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KEY POINTS 
* The spreading of waves when they go through a gap or curve round  

    Edges is called diffraction. 

* Diffraction depends on wavelength of the waves and the size of the gap 

   they are passing. 

* Two waves superpose to form a resultant wave of greater, lower, or the     

   same amplitude is known as interference. 

* When waves reflect to and fro they superpose and can form stationary  

   waves.  

*  Light sources which have same wavelength and are exactly in phase are  

   called  coherent light sources. 

* The distance between two successive bright fringes is called  fringe width. 

* A bright or dark band caused by beams of light that are in phase or out of  

   phase with one another is called fringe. 

* Distance between Nodes = Distance between Antinodes = λ/2 
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MODEL ADAPTED FROM PAST PAPERS 

1.  A and B are sources of waves of equal amplitude and wavelength as  
shown in the figure. The point represents a destructive interference is : 

              M 

              L 

              K  

              N 

2.The figure below shows three different waves X, Y and Z. The phase 
difference between wave X and wave Z is :  

                        π/4                          

                        π/2 

                        π/8 

                        π 
 
3. The bending of waves when they go through a gap or curve round edges :     

            Reflection    Refraction           Diffraction    Rectilinear propagation 

4. Two waves superpose to form a resultant wave of greater, lower, or the    
same amplitude is known as : 

              Diffraction        Interference       Refraction        Reflection  

5. What do you meant by interference ? 

.......................................................................................................................... 

.......................................................................................................................... 
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6. ‘Young needed two coherent light sources to perform his experiment.’  

     What is meant by coherent light sources?                  

   Light sources which have same wavelength and are exactly in phase are  

  called coherent light sources. 

7. Why two coherent light sources are important to perform Young’s 

   experiment? 

    To obtain destructive and constructive interference. 

8. Two slits in Young’s experiment are 0.02cm apart. The interference  

     fringes for light of wavelength 600 X 10-10m are formed on a screen 80cm  

     away. Calculate the distance between one maximum to the next:                                                                        

       x  =  λD/a                                                                     λ  = 600 x 10-10m 

           = (1 x 600 x 10-10x 80 x 10-2)/0.02 x 10-2            D = 80 x 10-2m 

           =  2.4 x 10-4 m                                                          a  = 0.02 x 10-2m 

9. What will happen to the interference fringes if one of the double-slits is  

    closed in Young’s double- slit experiment?  

          The fringes will disappear.   Or 

          No interference will occur.     

10. What do you mean by a stationary wave? 

A stationary wave is the result of interference of two waves of equal 
frequency and amplitude travelling along the same line with same speed 
but in opposite direction. 
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Laser source 

11. In Young’s double- slit experiment, a light of wavelength 4.7 x 10-7m is 

   used to pass through the slits of separation 0.40mm. If the separation  

   between 10 successive bright fringes is 2cm, 

 Calculate the distance of the screen from the slits :              

    nλ=  ax/D                                                                          n = 10 

     D = xa/nλ                                                                        a = 0.40 x 10-3m 

        =  (2 x 10 -2 x 0.40 x 10-3)/ (10 x 4.7 x 10-7)            x = 2 x 10-2m 

    D = 1.70m                                                                        λ = 4.7 x 10-7m 

 

Q. The figure below shows the patterns of bright and dark fringes observed   

      in Young’s double slit experiment.                                                                              

 

 

 

 

 

  12.What will happen to the distance (x) between the dark fringes in the  

        above pattern when the slit separation is decreased?                                                                     

        x  =  λD/a , the distance (x) between the dark fringes increases as the  

        slit separation (a) decreases. 
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   13. What will happen to the distance (x) between the dark fringes in the   

        above pattern when the slit separation is increased?                                                                     

 x  =  λD/a , the distance (x) between the dark fringes decreases as the slit 
separation increases. 

Diffraction grating:- 

A diffraction grating is a set of slits for the  

light waves to pass through. 

nλ = dSinθ                        n = an integer,  

                                          N = No. of lines per meter 

Sinθ = nλ/d                      d = 1/N,  grating spacing 

                                          θ = angle of nthorder 

Note:- 

 *  If  ‘d’ decrease , (Sin θ increase ) θ increase. 

 *  If   ‘λ’(wavelength) increase,  θ increase 

14. A diffraction grating 1.0 cm in length contains 3600(N) slits. Find the  

      angle of the first(n=1) intensity maximum in the diffraction pattern with 

       red light of wavelength  (λ=    670 nm)?      

    nλ = dSinθ                                                                            n = 1,        θ = ? 

 Sinθ = nλ/d = (1 x 670 x 10-9)/(2.78 x 10-6)               d = 1/N = 1/3600  

  Sinθ = 0.24,                                                                            = 2.78 x 10-6 m 

       θ = Sin-1 0.24 = 13.90                                                    λ = 670 nm =  670 x 10-9 m       
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15.  A wave is travelling with amplitude (A) and intensity (I). Keeping the 

      frequency same, by how much will the intensity change if the amplitude  

      is reduced by half ? Show your work.  (Revision) 

       I  α  A2f2             A= A/2      f = f 

      I  α  (A/2)2 = (1/4)A2   Intensity will reduce by 1/4.                                                                                           

16. Red light of wave length (λ = 664 nm) in vacuum is used in Young’s 
experiment as shown in below figure. The slits are separated by a distance 
of (a=1.2X10-4m) and the screen is located at a distance of (D=2.75 m) from 
the slits.  

  

  

 

 

                                                              D=2.75m                              

 Find the distance (x) on the screen between the central bright fringe and 
first order bright fringe (n=1)        
    

  From Young’s equation, 

                   nλ  = ax/D                x = ?                                                λ = 664 x 10-9 m 

                          x =  nλD/a                                                                      n = 1 

                        x  = (1 x 664 x 10-9 x 2.75)/(1.25 x 10-4)            D = 2.75 m                                                                 

                        x = 1.52 x 10 -2 m                                                           a= 1.2 x10-4 m                                   

       a= 1.2x10 -4m n=0 (Bright fringe) 

n=1 (Bright fringe) 

n=1 (Bright fringe) 
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17. Monochromatic light with wavelength( = 632.8mm) diffracts when 

     passing  through a grating containing (6 x 103 lines/cm)  Find out: 

(i)  The width of the gap (grating spacing, d) :                                                                   

           d = 1cm/6 x 103                        d = 1/N 

             = 1 x 10-2/6 x 103 

             = 1.7 x 10-6m 

(ii)  Calculate the angle of the third order maximum of the violet light 

  (λ= 400nm) given by a diffraction grating with 300 lines per mm :  

                                                                                                                

    n  =  d Sinn                                                              n = 3 

Sinn  =  n/d                                                                  = 400nm  

Sin3  =  (3 x 400 x 10-9)/3.33 x 10-6                              = 400 x 10-9nm 

 Sin3 = 0.360                                                                 d = 1mm/300 

      3 = Sin-1(0.360)                                                          = 1 x 10-3/ 300 

           = 21.10                                                                      = 3.33 x 10-6m 

                                                                                       Ɵ3  = ? 

18. What do you meant by diffraction ? 

.......................................................................................................................... 

.......................................................................................................................... 

......................................................................................................................... 
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Double – slit experiment equation for dark fringe:- 

                                                          

                (n + 1/2) λ = ax/D                          n  =  0,1,2,........     

                x  =    (λD/a) (n + 1/2)                                           

 

 ‘ x’ is the separation between nth dark fringe and central one 

  n = 0 , for first dark fringe. 

  n = 1, for second dark fringe. 

 

19. Light with a wavelength of 442 nm passes through a double slit system 
that has a slit separation, a = 0.4 mm. Determine D so that the first dark 
fringe appears opposite both slits.  

                (n + 1/2) λ = ax/D 

first dark fringe,  n = 0 

              so,    1/2λ =   ax/D 

                            D  =   2ax/λ 

                            D  =  (2 x 0.4 x 10 -3x 0.2 x 10 -3)/ (442 x 10-9) 

                            D  = 0.36m 

 

 

x =0.2mm 

D 

a =0.4mm 
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Formation of stationary wave – graphical representation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph (1) : Two progressive waves are in phase.  

Graph (2) :  Two waves are out of phase,  resultant is zero. 

Graph (3) :  Two waves are in phase, with maximum displacement for 

                      resultant. 

Graph (4) :  Two waves are out of phase,  resultant is zero. 

Graph (5) :  Two waves are in phase. 
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20.  The figure below shows an arrangement used to determine the   
wavelength a laser beam. 

 

 

 

 

 

(i)  First dark and bright fringes are observed on screen, what is the phase 
difference of the waves arriving at the centre of the dark fringe? 

.......................................................................................................................... 

(ii)  Calculate the wavelength of the laser beam? 

.......................................................................................................................... 

.......................................................................................................................... 

.......................................................................................................................... 

.......................................................................................................................... 

(iii) If the distance between screen and slits is decreased, describe the 
effect of this on the appearance of the fringes? 

.......................................................................................................................... 

  Explain your answer: 

.......................................................................................................................... 

.......................................................................................................................... 
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 Answer: Q.20 

(i) Phase difference = 1800   ( π radians) 

(ii)      λ=  ax/D                                                          D = 4m,      x/2 = 0.5cm,     

    λ = (0.25 x 10-3 x 1 x 10-2)/ 4                                x = 2 x 0.5 = 1cm = 1 x 10-2m 

       =  6.25 x 10-7m                                                    a = 0.25mm =  0.25 x 10-3 m 

                                                  

(iii) The separation between the dark (or bright) fringes will decrease. 

  (Explanation): 

  Because the fringe separation, ‘ x ’ is directly proportional to the distance, 
‘D’ between slits and the screen. 

  x =  λD/a,              x α D 

 

**************** 
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