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FINAL EXAM

(a) Tree because spherically symmetric

(b) False because Mptmn
C) E- 121,4 - %) R- 3412=3*13.6 EV -- loiter
(d) False (g) Operator
(e) False because [IT H] ≠ ◦ (4) Complex numb .

② 7-¥, I :) si- El: :)
* = .

(e) b*=b

↳×> =¥+byk* 19:11:) ;µ¥bykbHk )
< 5.x> = a•¥Éʰ

(b) Let p= prob of measuring +%
then

,
1-p = probability of measuring -4%

⇔ =p % + C- P)t%)=ph -



É¥h=ph-E pages

P=¥b. -1 'z=É¥i⇒b p=±%¥É

③ (a) A- 1×4+44
At -_ LFLI-iLILF-ly.hr -11×4 __A
since Li

(b) (A) = Llm / 1×4+41×1 lm>

Lx=ÉK++L_) 4=2%(4--1)
↳ 4=1%142-1-2-41-+1-4 )
↳ L×=¥(Li -Li -11+1--1-4)
A- ¥142 - E)
(A) =D Because eg

Elem> = Clem -27

and Lem / lm -27=0



④µ page }

Lz=k( to :3)
0 0 -1

(b)
[
+
= (4^114111)<1^11+1107

<1111+11-1>

<1011+11174%0114/10 ) < 1014-11-17 )41-111+1117<1-111-+11*7 21-1/4/1 -17

Lt =/
<11/4/10> ①

0 401411-1 ) )
10 0 0

41103--5%+5-0,117=824117
↳ 11-17=4%-1%1107--5241107

4--4-18%87 .

o o o



⑤ SAME AS HOMEWORK 1
,
PROBLEM1 page 4

Inside the box ¥-2m TEEM

-1%-18%+8%2 +0¥] -- Ex e)
Separation of variables Nlcxyz)-✗(a) %g) 71£ )
substitute into C)

,
divide by 4, multiple by -2m€

1×1%+4%4 + ¥ᵈ¥zi- -2% E
* Fin ¥
In order for this equation to be satisfied for all Kya)
each individual term must be equal constant
write ± d¥ni -ki 4- 4¥ = -ki ¥ 4¥ = - ki
kit kuitkz = 2M¥ ⇒ E=hÉm(kit kitkz )
solution ofthe ✗ equator
✗ (a) = A-

✗
sink✗✗ + Bxloskrx

Boundary condition ✗lolz✗(e)=◦



this gives 13×-0 k×=nx%
,

And similarly for good 2-_ therefore Page5

Nllxyzt = Asian# ✗ sin ¥+4

smnz-EZ-oudE-tfm-tjlni-n.it#
⑥
k*-111 's > 1911-2-17

k*→k°1T+ or KITT

1<+1%11271107--858 ÷ > + Folk '⇒
4%-1=1: -

'

⇒ I'D % 's> +THE'D

%¥:÷¥¥→¥i= :



⑦ (a) NICE / =@+ g)Hr) pages
✗ = F sins cos

y = r sin A sin∅

Note %
"

= - C Sind e
" ∅
= C (- sinAcosta - isinsane

Yi
'

= + C sins e-¥ ( ( and cos∅ - isms"
⇒ Yi - Yi! -2C sins•sit = -¥ ⇐ f¥
Fit %
"

= - Zicsinrsino = -2¥
⇒ ✗ = -2%14^-1

-

Y
'

y =
- Ki - Yi ' ) -- EH?-Yi

'

)

4- ?÷ /Yi - Yi) rfir)



⇒ eigenstate off, eigenvalue
ell-1114-2 page

't

Not eigenstate of Jz

(b)
50% prob 11 -17

50% web 11 17

⑧ SAME AS HOMEWORK 5 PROBLEM 3

tt-E-si.si
E- sit sit zsi.si
H='zE[5-si- si ]
{ ⑧ 1=3%+0 to

when 5=32 eigenvalue is



E=hÉE[31%+1) - Elton) -111+1]
E-EEE page8

When 5=12 eigenvalue is

E=hÉe[ talked - { Ein) -111+4]
E- - Ett


