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PI~ysics 1 16 W 07, Seco~ld Exilm. Lakt namc and initial.. . . . . . . . . . . . . . . . . . . . . . . 

In 1111s and rlcxl prolslcm, please wi te neat1 y m d  SIIOW all ynltr 1%-01-k. No GI-zdit just for a 
tlumr~.ic:;ll answcr ~ i t h o u ~  showing how you got it. 

Problem 1 (25 points). A 10' Watts laser emits radint ion of a single ~vavclength.  The 
r<ldia~ion is used to emit eIcctrons from a metal eleclrode. cumectir~ lo a ~7at leF~ as shown 
in rhc pictilrr. The bal~ery prwides a pv~rnt ia l  differerlce of 2 Volts. which is the 
minimurn poterllial difference t~ccded to slop all tht  electrons cmit~cd ~ I C ~ I I I  Ihe mclal 
surt',ice. I hi: work fuuctiiln of the in'lal is WU = 3 eV. V ~ L U U  
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111s) Calculate the ~wvcleng.th 01' the lascr radintiuu. 
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B. (7 points) Calculate t l c w  innrly photons arrive at the nlctal elzctrcde in  on< s e c ~ ~ ~ ~ c ~ .  If 
>uu don't trust ynur rvsult for part A. uss 1, - 300 nln. 
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C. ( 5  points) For [his lint\, asslunc [hat rllc battery in the circuit is revcrsed nnil 21 the 
crnitted elcctrons ate cullectsd in tllc left electrcde. CaLculate thu current in  the circuit, in 
.4luprires, assuming IOOD/o efficiency it1 cjectii~g clcctroi~s 



In this and previous problem, please uritc nedtly a i d  shuw all your wurk. No cruclii just 
for a nus~xr i cn l  nrwuer without showing Iim\- you got it. 

PI-oblrm 2 (25 points). I .ighr wilh E. = GDI) rlm strikes at nurma! il~cidcnce n two-slit 
system as show11 in the sketch below. The separalion betwecr~ lhe slits i s  d - 2500 nm. 
tor pacts (a), {b), and (c) ignore the sli~s width (,W), assuming thal they are "idcul" and 
raitiatc unjti~rmly in qll di~ections. I 

(a) ( 5  points) Calculate I-row mar,y "nrdcrs" (interfescnce maxima) art. possi hle belween 

(,h) (6 points) Calculate t he  clistance y~ - y,, between tho third interfercnci: maxirnum and 
the cetitcr of the scrccn (central rllaxinlum 
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(c) (6  points) \Inkc a qualira~ivc g a p h  of i~ltcrisi~y 1:s. mglc nl \be screen 

pntlcrn missing'! Explain a d  make a hfery qualitative graph c?f what the intztisi~y vs. 
angle at th screen sl~oulcl now look l i  kc. 
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