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1. 
 At the first refraction, 1 21.00sin sinn  . 
 The critical angle at the second surface is 
given by 3sin 1.00n   : 

or 1
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But, 2 360.0    . 

 

 
 
 

Thus, to avoid total internal reflection at the second surface (i.e., have 3 41.8   ), it is 

necessary that 2 18.2   . 

 Since 1 2sin sinn  , this becomes 1sin 1.50sin 18.2 0.468     

or 1 27.9   . 

 
2.  

(a) For single slit diffraction,  sina , for m1=1 
center bright 
For double slit (Yang’s),  2sin md  , for m2=0, 1, 2, .. 
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For the center bright, there are 9 interference fringes 
  

(b) At the second diffraction minimum,  2sin a  
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As shown in the right figure, there are only 4 bright interference fringes in either side 
band. There are total 8 bright fringes on the first side bands on both sides. 
 

3. Let d is the diameter of the aperture, then  sind  is the first minimum of the central 
bright diffraction pattern. =1, sin   = 1 = /180 

So, 
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6. The magnitude of the poynting vector Sav is  
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