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P l e a s e  rln noL f o r g e t  to w r i t e  y u u r  n a m e ! ! ! !  T h i s  svcond m i d t e r m  c c n s i s t s  oi 
4 prvblems u i t h  5 p v e r a l  sec t ions  and/or r l u e s t i o n s .  It m a y  he w c r r k ~ d  c u t  ic 
a n y  orae: . Partla? cred l t  r r i  1 1  Lc g r l L r e r ?  in mast n f  Lha: p r u o i s n l 3  . 5 r : , c  1119 
f r ; ~  ~ h i 3  res t  i s  J!inunarized in the l a s t  payc.  F l e a s e  w r l t e  c l e a r l y .  
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EYE 
@ a !  ?Ihp picture above shows II normal eye, which can read a book a ?  tlrc 

" r l o r r r a l "  near p o i n t  of 2 5  cm. AJ~UI I IE  t h a t  ~ h e  eye 1s e x a c t l y  2 cm l o n g  
C a l c u l d t , e  t h e  fccal l e n q t h  D L  t h e  e y e  when i t  1 s  l o o k l n q  a t  the  bonk I : I  the 
~ n i  c r u r e .  

@ bl L o c a t e  the f o c a l  polr l t  (or p o i n r  9 r i n  rtre p i c c u r e  above,  a n d  u 7 ~ n g  r a y  
tracing find thc image  of t l -~e  book formed by r h e  e y e  (you may use j u 3 t  
the a r r o w )  

@ C I  Nur  imoqlne a person who i l   fa^ s~ghted, which can oi i?y  see s l e a r i y  
o b j e c t s  f u r t h e r  away t h a n  5 0  cm. I f  the b > o k  iz s t i l l  placed 25 cr:~ ~n f r o n t  
u t  t h e  e y e ,  whelp 1s the  imaqe ai the book formed (ins~de t h e  eye or h ~ h l n d  
?.he ~ c l l ! i d I  ? Write a s h o r t  i i n e  e x p l a i n i n g  your  c h o ~ c e .  

t l r ~  e y e s .  k i l o w  :< c m  f o r  t h e  r y e  to corrective q l a s s e s  u l z t a n c e .  



L n  a l e c t u r e  demnnstration light of SO0 nm wav~length (in a i r1  is reflected 
L r m  a t h i n  soap film of index of r e f r a c t i ~ n  1.25, the reflected light 
be lng  fccused o n t o  a screen several meters away. T h e  i m a g e  fnrmed on the  
screen l a o k s  like  he c i r c l e  d r a w n  below, where the dark r e q i o n s  
correspGnd ro n o  l iy l i t  being reflected i n  t h a t  p d r t i c u l a r  d i r e c t i n n .  

a )  Writ-e a short sentence or paragraph 
why the bnttom of t h e  i m a q e  is d a r k .  

e x p l a i n i n g  

(L+ b t i  Lt 9 
fr;wse5 

h) C a l c u l a t e  t h e  thickness of t he  soap film at the f i r s t  b r i g h t  fringe and 
at t h e  third dark fringe. 



A d i f f r a c t i o n  g r a t i n g  w i t h  5000  "slits" over a 1 cm l c n g t h  i a  illuminated at 
n r l r m a i  inciderlce t rom a source whi ch e m i t s  two wavelengths, A, = 4 0 0  nm, 
a n d  X z =  600 nm. A screen is placed a t  3 distance L = 3 meters to view 
the diffracted light. 

A- -3 I ! - - - A , ,- - -  = = o  ---+ 
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A, = 400 n w  

A z : 6 ~ * -  - 
4- L=3m 
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@ 31 C d L c u I a t e  how many o r  of  crrnglete spectra (bo th  wavelengths) o n e  
could (at least i n  princ iplc) ulzecve. 

@ b C a I c u l a ? e  t h e  d i s ~ a n c e  "xv f r s m  t h e  cen te r  of the screen at which  he 
3rd order maxima f o r  the 400 nm wavelength will occur .  

C )  M a k e  a very qualitative p l o t  of intens~ty at t h e  screen v s  x for t h e  
first Cwo orders of complete spectra (tile t w o  wavelengths) .  
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PROBLEM 5 (2y points) 

In a popular (or unpopular?) demonstration, a sodium lamp (yeLlaw) i l l u m i n a t e s  
parallel p a i r s  of windows cut in a metal sheet. The wavelength of the Ha light 
is about 554 nanomterj.  The separation between t h e  windou p a i r s  va~ies a s  

Na h-p shown in the picture &low. Students i n  t h e  classroom viewing the windows 
are seatted from about I to 20  meters away from t h e  demonstration, and t h e i r  
i r i s e s a r e a b o u t  0.4 andiameter. , f? ! , - : r ,  - I ' 

,> -,,k&< \ > . -I* & *. - . '7- - & \ , A , - .  + 
; pA P<.n *> . 
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a )  C a l c u l a t e  t h e  smallest distance d, t h a t  t h e  windouj in a p a i r  can be 
sepdrated 30 that a student in the  f r o n t  row sees a l l  of t h e  windous as pairs, 
and c a l c u l a t e  the m i n k  distanca dq f o r  a ~tudent in the last row to sea 
a t  least one set of windows as a p a i r .  

b) Imagine t h a t  the  wavelength emitted by t h e  1- illuminating t h e  windows 
could kx changed. 

bl) What can the  student in the  last row now see i f  t h e  wavelength of the @ radiat ion is changed t o  red 1750 tun) and the distances betwen t h e  windows 
remains fixed aa calculated in part a ) ?  Write one paragraph to explain your 
answer. 

b2) What can the student in the f r o n t  row now see if t h e  wavelength of the  @ r a a a t i o n  13 changed to violet  (100  run) and t h e  disf ancer krxeen the windows 
r a i n s  f ixed as calculated in part a )  ? Write one paragraph to explain your 
answer. 
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