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Physics 116 W 07, Second Exam. Last name and mitial............... ...

In this und next problem, please write neatly and show all yonur work. No credit just for a
numerical answer withoul showing how you got it.

Problem 1 (25 points). A 107 Watts laser emits radiation of a single wavelength. The
radiation is used to emit eleetrons from a metal electrode. connected Lo a battery as shown
in the pictire. The battery prevides a potential difference of 2 Volts, which is the
minimum potential difference necded to stop all the electrons emitted from the metal

surfuce. The work function of the metal 1s Wy =3 eV. wA
Radighom Y

fobe .

AL (10 points) Calculate the wavelength ol the laser radiation.
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B. {7 points) Caleulate how many photons arrive at the metal electrode in one second. If
vou ton’t trust your result for part A, use L — 300 nm
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C. (5 points) For this part, asswne that the battery in the circuit is reversed and all the

cmitted electrons ate collected in the lett electrode. Calculate the ¢urrent in the cireuit, in

Amperes, assuming 100% ethicieney in gecting clectrons. [m 2 HK A ﬁ _300‘-'\“4}
15 -1 -y

1 25% 10 gpaleckes  [oxio Coulds | 2 10 Ao
Ler:.—--&:‘ Q/Qzﬁ}‘r“"

A

Ph,‘o(%\ (()M—t-(‘_ ZMQ}Q S'}'}M #so L{/ k‘e'chtathu
oot aRechn. S22 5 Vel applied {T/&{;Cimd
Itk ko agh oo A peeka® ot

‘. o Q_Q,Qf.-ka&l - i ~Y
Sfeece bo gp to the otber G _2xio A

Pc:luen = ﬂ —

PQWR”P < "@M‘D

8o Qunnm+=



Sb e OBV,

Physics 116 W 7. Second Exam. lastname and titid ... L

In this and previous problem, please write neatly and show all your work, No credit just
for a numerical answer without showing how you got it.

Problem 2 (25 points). Light wilh » = 600 nm strikes at normal incidence a two-slit
systemn as shown in the sketch below. The separation between the slits s d = 2500 nm.

For parts (a), (b), and (¢} ignore the slits width (W), assuming that they are “idcal™ and
radiate uniformty in all divections,

UV 3 VS
A

L“-‘: lOm >

(a) (5 points) Calculate how many “orders™ (interfercnce maxima) are possible belween

6= 0" and 0=9¢°
and 0 Qi\ng-.:f_"."__é = M Lo b = v»

= 258 uw nm
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{b} (6 points) Calculate the distance y; — yy between the third interfercnce maximum and
the center of the screcn (central maximum
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{c) (6 points) Make a qualitative graph of intensity vs. angle at the screen
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(d) (8 poinits) ]magine‘?::-w that W = (1/3) d. Is any order of the two-slil interference
patiern missing? Explain and make a very qualitative graph of what the intensity vs.
angle at the screen should now ook like. o
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