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Chapter-8 

diffraction 

 
 

Q:what do you understand by diffraction. 

Ans: 
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Q:explain single slit diffraction. 

Ans: 
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Q:derive the expression for intensity of single slit diffraction. 

Ans: 
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Q: explain fresnel zones. 

Ans: 
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Chapter-9 

Polarisation 

 
 

Q:prove transverse nature of light waves. 

Ans: 

 

 

 

 

 
 

Q: state different methods by which plane polarized light can be produced. 

Ans: 
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Q: how light can be produced by reflection. 

Ans: 

 

  

 

 

 

 
 

Q:what is malus law? 

Ans: 
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Q:derive an expression for amplitude of circularly polarised light. 

Ans: Let us consider a plane wave having electric field in x-y plane. The amplitude of electric field along 

x axis is  Eox and that of along y axis is Eoy. The x and y components have some phase difference given by . The general expression for the electric field fo the em wave propagating along z axis of frequency  is is 

given by ( ) ( )ˆ ˆcos cosox oyE i kz t E j kz t  = − + − −E    (1) 

Circularly polarized light 
In equation (1), if  the amplitude of the components of electric field along x  axis and y axis are equal 

And the phase difference 2 =   

Than equation (1) reduces to 

ˆ ˆ( ) cos( ) sin( )o oE z iE kz t jE kz t = − + −       (2) 

ox oy oE E E= =
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Let us monitor the variation of electric field as a function of time at a given location in the longitudinal 

direction say z = 0 

form equation 2 

ˆ ˆ( ) cos( ) sin( )o oE z iE t jE t = − + −        (3)  

The magnitude of the x and y component of the electric field , the direction of the electric field and the 

resultant electric field as a function of time are listed in table 1.     

Table 1. 

t Ex Ey E Direction of resultant 

electric field 

0 Eo 0 Eo  

4 /   / 2oE  / 2oE−  
Eo  

2
4 /   

0 -Eo Eo  

3
4 /   / 2oE−  / 2oE−  

Eo  

4
4 /   

- Eo 0 Eo  

5
4 /   / 2oE−  / 2oE  

Eo  

6
4 /   

0 Eo Eo  

7
4 /   / 2oE  / 2oE  

Eo  

2 /   Eo 0 Eo  

 

The magnitude of the resultant electric field is constant (whch has to be as the 

wave is propagating in a loslee media) but the component of electric fields along x 

and y are changing and hence the direction of resultant electric field is changing 

continuously. The resultant electric field vector E is rotating clock wise at an 

angular frequency w.   

From equation (2), the  x component ( )0
ˆcosxE E i kz t= −          (4) 

and y component ( )0
ˆ sinyE E j kz t= −          (5) 

the magnitude of electric field from above  
2 2 2 2

x y oE E E E= + =          (6) 
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Equation (6) represents the equation of circle. Therefore we can describe the 

wave given by equation (2) as a wave whose direction of electric field is rotating 

in x-y plane with the angular frequency, the frequency of the wave and the tip of 

the electric field is moving in a circle in clock wise direction as shown in the fig 1 

below.  
 

 

Fig 1 (animation for right circularly polarized light. This kind of wave is termed as 

right circularly polarized light. Suppose that the phase difference is such that 

equation 2 reduces to 

 ˆ ˆ( ) cos( ) sin( )o oE z iE kz t jE kz t = − − −     (7) 

In the above case the tip of the electric field will be encircling with a frequency  

but in anti clockwise direction as shown in fig 2. This kind of wave represented by 

eq 7 is termed as left circularly polarized light 

 
Fig 2 left circularly polarized light 
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From eq 3 and 7, the circularly polarized light can be generated by super position 

of two orthogonal polarization of same amplitude and frequency but having a 

phase gap of /2 

 

Q:derive an expression for amplitude of elliptically polarised light. 

Ans: Elliptically polarized light 
Considering the general expression for electric field of a plane wave propagating 

along z axis ( ) ( )ˆ ˆcos cosox oyE E i kz t E j kz t  = − + − +   (9) 

 under the situation ox oyE E , The x and y components of electric fields are given 

by ( )0 cosx xE E kz t= −        (10) 

and  ( )0 cosy yE E kz t = − +       (11) 

With some rearrangement equation 10 and 11 can  be put together in the form 
22

22 cos sinyx x x

ox oy ox ox

EE E E

E E E E
      + − =               (12) 

Equation 12 represents an equation of an ellipse with axis as Ex and Ey as shown in 

figure 3. The major (minor) axis of the ellipse making an angle of   with Ex (Ey) 

given by 

2 2
tan 2 2 cosox oy

ox oy

E E

E E
 = −  

 
Figure 3 

The tip of the electric field vector sweeps an ellipse with in one time period in 

clock wise direction in x-y plane. Such a wave  represented by equation 11 (or eq 
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12) is called as  right elliptically polarized wave. When the electric field associated 

with the wave is given by ( ) ( )ˆ ˆcos cosox oyE E i kz t E j kz t  = − − − +    (13) 

The tip of the electric field vector sweeps an ellipse in an anti clock wise direction 

and such waves are termed as left elliptically polarized waves. 

 

Equation 9 and eq 13 reduces to eqs 3 and 7 respectively for =/2 and  E0x=Eoy. 

This means that circular polarized light is an special case of elliptically polarized 

light. 




