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8.5 Carry out  expl ic i t ly  the r tepr  out l ine following Eq.(8.18), to rbow 

that Eq. (8.18) n p r e u u t n  a displacemnt $(t)  t ha t  fol lasn au e l l i p t i c a l  

path. 

8,6 Circularly p o l a r i ~ d  l i g h t  of intensi ty  I. ( intenri ty  uw energy 

f l u  per wit a n a  per un i t  tim; th i s  i r  proportfolul t o  a photoaultiplier 'r  i 

? 

output current, fo r  l i ~ h t  a t  a given frequency) i r  incidrat  on a r ingle  

polaroid. Show that the output i n t ea r i t y  ( i n t emf ty  of the l i g h t  emerging 

from the rear  of the polaroid) i r  II Io. 

8.7 Linearly polarized l i gh t  with polar i ra t ioa direct ion a t  angle 8 from . L) 

x i r  incident on 8 polaroid with eary ax i r  along x. The f i r r t  polaroid i r  

fo l lwed  by a recond polaroid with i t r  eary axir along $he direct ion of pola- t 

r izat ion of the o r i ~ i r u l  incident l igh t .  Shaw that i f  the input i n t en r i t y  
I 4 

, I8 Io, t h 8 O u t p u t i n t 8 1 d t y i ~  I o C O S  8. 
/ 



8.8 Circular ly  polarized l i g h t  of i n t e n s i t y  I. is incident  on a sandwich 

of three  polaroids. The f i r s t  and th i rd  polaroids a r e  c r o s ~ e d ,  i.e.,  t h e i r  

easy axes a r e  a t  90 deg t o  one another. The middle polaroid  makes an angle 0 

with  t h e  ax i s  of the  f i r s t  polaroid. Show tha t  the  output i n t e n s i t y  is 

2 2 hIo COB 0 s i n  0. 

8.9 Suppose you have l i n e a r l y  polarized incident  l i g h t  wi th  polarization 

along G. You des i re  l i n e a r l y  polarized l i g h t  wi th  po la r i za t ion  a t  30 deg t o  
L 

X ,  i .e.,  along 

= ; cos 30' + j s i n  30'. 

How can you obta in  t h i s  transmitted f i e l d  (a)  a t  the  cos t  of some l o s s  of 

in tens i ty ;  (b) without l o s s  of i n t e n s i t y  and without using any polaroids? 

8.10 What is the transmitted i n t e n s i t y  foe unpolarized l i g h t  of i n t e n s i t y  

To incident  on crossed polaroids with a half-wave p l a t e  between them, 

(a) when t h e  re tardat ion p la te ' e  o p t i c  ax i s  (say t h e  slow ax i s )  is  p a r a l l e l d  

to  the  eaey a d s  of one of the polaroids;  (b) when t h e  wave p l a t e ' s  o p t i c  

a x i s  ie at  45 deg t o  one af the  easy a m  ? 

8 , l l  Answer the  same questions a s  i n  Prob.8.10, but  use a quarter-wave 

p l a t e ,  

8.12 Suppose t h a t  a beam of l i n e a r l y  polarized l i g h t  is incident  on a 

half.lsove p l a t e  which is ro ta t ing  about the  beam a x i s  wi th  angular ve loc i ty  

@ Shbv that the  output l i g h t  i e  l i n e a r l y  polar ized,  wi th  t h e  po la r i za t ion  
0' 

d i r e c t i o n  r o t a t i n g  a t  2wo. 




