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Mo, 3 magnetc field with
stremgrh 107" Wesicma® (1 Tesla)
papendicular o the flow of
current 15 Zpplisd and a Lorentz
force gv B acts on the flowing
charge carmers. Eguiliboiom 1=
established when the fransverse
Coulomb force gE sgusls this
Laorentz force.
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() Show thart the maznimde of the mansverse voltage (between points C and IN is equal o E}
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whera ¢is the thickness of the semicondnctor. (5)
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(d) Using the result of part (a), is the polanty of the veltage at pomt D (relafive fo point C)
positive o negative?(3) [Femember the mzht hand role, and the sizn of the charge camier!)
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() Using the e'.q:-ress.m in part i), if the voltage measured transverse to the cument Sow Tom
. . . B . . . - - =1
point C to poiot D i3 10w, what is the camler concenmaton of elecmons, #7 (use g~10
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(f) Use tha result of part () to find the carder concentration of holes. (5)
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(2} Use the result of parts () and (2) 1o find the mobility of elecmons.(3)

=g M
0° 0 e 3 At

Cim

el — oy
V c (M_IC>

“‘1/ lo-\‘ic/.\o‘“’ow\'3

= (0° &

ih) How far from the mirinsic level does the Fermy energy lie at room temperanre” (5)
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1. 1f the conduction band density of states (DO5) is 10 dmes larger than valence band DOS, how
much energy separates the mwirnsc level fom the middle of the bandzap? Is the inmmsic level
tloser to the coaduction band or valencs band? (15)
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4. Usinz only &V W, 5, K (Ealvin), and cm, what are the wnits of (15 -- 2 eack):
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5. The mme-independant Schrodmesr equaton for .
an electron in 4 1-dimensions] potendal is y
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Assumung 2y, What 15 the gevers] form of the 1 2 3
solufion ¢ to thes differanfiz] equation in region 2
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6. Draw the zimpie culvc umit cel laswewed along the ["'11] direction. (10)
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EXTEA CREDIT:
Solve for the gemeral solution to the fallowing lmear, ordinsry differennal equanons: (2 pts
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