S8 EE|7|X (409.213) 7| LA
9 June, 2009

1. (5 points) Einstein0] E4 MIES Qo M2 F 7K MHE MA|L.

~_ .0 L0~ D o
2. Momentum operator&= p,=—ih——, py:—zﬁa—y, p.=—ih— Qg 0|83%t0 Ct2E

TEHA| 2.
(1) (5 points) Angular momentum
(2) (5 points) Hamiltonian operator

3. o2l EHof E3tAL.

(1) (3 points) Bohro| XIR2HY AIEE F 7IX| 7S MA|L.

(2) (3 points) deBroglie wave?2] 789_|E 2aiol7p?

(3) (3 points) deBroglie wavelength?} Bohro| A HR| 7}Auto| A E HO|A|L.
(4) (3 points) Wave function, W2 9|EI| Boio|7}?

(5) (3 points) Schrédinger's Wave Equationg MA|2.

(6) (5 points) Schrédinger's Wave EquationOf|A{ Eigenvalue, EigenfunctionOf CH3}
=oAL (58 O|W).

(7) (10 points) Of2i2f Z0| Potential Barrier7} =& [,

ex 2,) I I p.
2
ki —E W, (z)=exp(ikx)+ Reaxp(—ik,x)
1 5 U, (z) = Cexp(kyx)+ Dexp(— kyx)
klztz k3 i%h g’[][(l’) = Texp (Zk’ﬂzw)
P v
] ;’"’

ki, ky, ks, a (Width of Region II Potential)E At&35}0{ Transmission Coefficient 7
£ 7oA L.

(8) (5 points) Barrier penetration factor B=|71*k;/k, = 0211 & [jf, 0|Zdo| E2|H
ojn|et HHXHQ =29 OE EAR.



4. (Zt 5 points) =4 Xt Lf XL Schrédinger's Wave Equationg E7| <6l
MXe| mse4E w(r6,¢)=R0)Y(0,¢)2} &1 Schrédinger's Wave Equation0f|
CHRI5tY H2|5HH,

1 8 (,0R)\, 2w’ _ 1] 1 9 dy 1 2’y
R or (TZE) h? (B=-V)= Y | sinf 80 (Sl ¢ 89) sin’f 8¢’ ]_ Cleonst) O]Ht.
Y(0,9)=00)0(¢) 22 FH,
1 d de 1 d&’d
5smew(sm9—9)—( b == 7 d¢ 2
ZHZ ¢=cosd 2 K|St FHe2|5HH
A [ 24O _ _
TS (1 f)af}ﬂc (WHle=o
m=0, C=1(1+1)(1=0,1,2,3... O|E|-_Tl_ S5,
=0 ¢ 0 S FIHH, 6(¢)=(HO|Ch

5. (Z 5 points) LS EE x§1, of2f 2H 0| E3tAlIL.

Orbital Spin
Quantum number /=01, 2, .. s=(1)
Length of vector [ZLI=(2) ISi=(3)= +/3/4h
Z component L, =mh S, =m,h
Magnetic quantum number | m; =0, +1,+2, ..., (4) m, = (5)
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"When you walk through the fire of oppression, you will not be burned up; the flames will not
consume you. For I am the LORD, your GOD, your Savior... You are honored, and I love you."
(Isaiah 43:2-4)



