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PROBLEM 2 ( 20  p o i n t s )  
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The graph above shows a  beam of i n c i d e n t  u n p o l a r i z e d  l i g h t  of i n t e n s i t y  IO 
going  through t h r e e  i d e a l  p o l a r i z e r s .  The f i r s t  p o l a r i z e r  h a s  i t s  e a s y  
a x i s  i n  t h e  v e r t i c a l  d i r e c t i o n ,  f o r  t h e  second one t h e  ea sy  a x i s  i s  a t  
2 0  deg rees  c lockwise  w i th  r e s p e c t  t o  t h e  v e r t i c a l ,  and t h e  t h i r d  one 8 0  
deg rees  c lockwise  w i th  r e s p e c t  t o  t h e  v e r t i c a l .  

@ a )  c a l c u l a t e  t h e  i n t e n s i t y  of t h e  l i g h t  beam emergmg  from t h e  t h i r d  
p o l a r l z e r  . 

64,. 
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15) b) I f  t h e  ampl i t ude  o f  t h e  e l e c t r i c  f i e l d  i n  t h e  u n p o l a r i z e d  i n c i d e n t  
waves Mas Eo . u s i n g  your r e s u l t  from p a r t  ( a )  c a l c u l a t e  t h e  ampl i tude  of 
t h e  e l e c t r i c  f i e l d  wave emerging from p o l a r i z e r  number 3 (E  ) .  3 
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PHYSICS 116A 
WINTER 1993 
O.E.VILCHES THIRD MIDTERM 

P l e a s e  d o n ' t  f o r g e t  t o  w r i t e  you r  name!!!!  T h i s  test h a s  one  "name t h e  
p i c t u r e "  q u e s t i o n ,  9  m u l t i p l e  c h o i c e  q u e s t i o n s ,  a n d  2  r e l a t i v e l y  s h o r t  
p roblems.  The re  i s  n o  p e n a l t y  f o r  c h o o s i n g  t h e  wrong answer  i n  t h e  m u l t i p l e  
c h o i c e  q u e s t i o n s .  YOU s h o u l d  n o t  s p e n d  more 
t h a n  1 5  minu te s  i n  t h e  p i c t u r e  a n d  q u e s t i o n s  p a r t ,  s o  you have  a d e q u a t e  t i m e  
t o  work t h e  p rob l ems . , , I n  t h e  problems,  show y o u r  work. P a r t i a l  credit w i l l  b e  
g i v e n  f o r  r i g h t  method o r  p o r t i o n s .  You c a n  work t h i s  test i n  a n y  o r d e r  you 
l i k e .  The s c o r i n g  f o r  t h e  test i s  on t h e  l a s t  page ,  2nd p rob l em.  ............................................................................. 

QUESTION 1 

The p i c t u r e s  below show 6  d i f f e r e n t  l e n s e s , y d e  o u t  o f  g l a s s  w i t h  i n d e x  o f  
r e f r a c t i o n  o f  1 . 5  . I n  t h e  box  below e a c h  p l c t u r e ,  w r i t e  C f o r  a  c o n v e r g i n g  
l e n s ,  a n d  D  f o r  a d i v e r g i n g  l e n s .  I n  t h e  6 c a s e s  t h e  o b j e c t  i s  t o  t h e  
l e f t  o f  t h e  l e n s  a t  a  d i s t a n c e  d o  > f  ( t h e  f o c a l  l e n g t h  o f  t h e  l e n s ) .  

air, n= l 
QUESTION 2 - 
The p i c t u r e  on t h e  r i g h t  shows a l e n s  made o u t  - 
of g l a s s  o f  i n d e x  of  r e f r a c t i o n  1 . 6  . The 
dimensions i n  t h e  f i g u r e  a r e  i n  c e n t i m e t e r s  (cm) 

The f o c a l  l e n g t h  f o r  t h i s  l e n s  i s  ( choose  o n e ) :  n=l.& 

a )  t 3  a n  b )  - 3  c m  C )  - 1 .5  cm d) t 2.5 cm 

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



The fol lowing 3 ques t i ons  reier t o  t h e  gene ra l  p i c t u r e  above. The l e n s  i s  
a  converging l e n s  of f o c a l  length f .  

QUESTION 3 

I f  an ob j ec t  i s  p laced  a t  a  d i s t a n c e  2f from t h e  l e n s  on t h e  l e f t  s i d e  of 
t h e  l e n s ,  then t h e  image i s  formed a t  a  d i s t a n c e  from t h e  l en s  of ( c i r c l e  one) 

2f on t h e  r i g h t  s i d e  of t h e  l e n s  
Larger than  4f on t h e  r i g h t  s i d e  of t h e  l e n s  

c )  I n f i n i t y  on t h e  r i g h t  s i d e  of t h e  l en s  
d )  2f on t h e  l e f t  s i d e  of t h e  iens  
e )  3f on t h e  l e f t  s i d e  of t h e  l en s  

2f  

QUESTION 4 

I f  an ob j ec t  i s  placed a t  a  d i s t a n c e  of 0.5f from t h e  l e n s  and on t h e  l e f t  s i d e  
of t h e  l en s ,  then t he  image is formed a t  a  d i s t a n c e  from t h e  l e n s  (circle 

a )  Larger than  4f on t h e  r i g h t  s i d e  of t h e  l e n s  sbap' hi 11 G'v;,~U,Q 
b) 2f  on t h e  r i g h t  s i d e  of t h e  l e n s  
C )  Less than f  on t h e  r i g h t  s ~ d e  of t h e  l e n s  

Less than  0.5f on t h e  l e f t  s i d e  of t h e  l e n s  . & on t h e  l e f t  s i d e  of t h e  l e n s .  

QUESTION 5 @hJ% 
I f  t h e  ob j ec t  ( f o r  exanple,  a  cand le )  is  p laced  a t  a  d i s t a n c e  of e 5f from t h e  
l e n s  and on t h e  l e f t  s i d e  of t h e  l en s ,  j u s t  a s  i n  ques t ion  4 ,  an observer  
sea rch ing  f o r  t h e  image with a  s c r e e n  w i l l  

4? No sh a rp  image anywhere L-9 
) A sharp  image a t  a  d i s t ance  f  from t h e  

C )  A sharp image a t  a  d i s t a n c e  f  from t h e  l e n s ,  t o  t h e  l e f t  of t h e  l e n s .  
d )  A sharp  image a t  a  d i s t a n c e  l a r g e r  than 
el A sharp  imaqe a t  a  d i s t a n c e  l a r q e r  than - 

o- QSLS;~ ................................................................................ 

QUESTION 6 

b)  r e a l ,  i nve r t ed ,  en la rged  
C )  v i r t u a l ,  i nve r t ed ,  reduced 

v i r t u a l ,  upr igh t ,  en la rged  
v i r t u a l ,  upr igh t ,  reduced 
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