
PHYSICS 11513 .po①
HOMEWORK 4

(1) (a) ↳ =# +
+ L )

4- Iem> =tFÉm(mÑKm+D

L-lemj-h-V-e-i-mm.is/lm-D
Therefore

1×11^7=1-21-111>¥521107
1×11-17 411-17=1521107
↳ 1107--1-24++41107=12521117

+EEK -1>

2×1117 __ ¥21107 1×11-17=1,110>
↳ 1107--4=(11^3+11-17)



(b) let the eigenstates be pa⑧
In> = 0-11 1) + b / 1 07 tell -1)

wilt aitbite = 1 (Take a,b,c reel )

↳ In> = ✗ In> where ✗ is the eigenvalue
↳ In> =¥

,
[all o> + b 111> + b 11-17+4107]

↳ tu> =¥21bn 1) + let c) 1107 + b4 -17]
We must have ↳ In> =Xu , therefore i

Fab = ta ʰÉb=k E. let c) = tb (1)
One solution is 1=0

,
b. = 0

,

a = -c - call this Iud

I Uo> = a 1 1 17 - all 07 = ¥1111S - 1107)
where I applied the normalization

condition of-15+6=1 .



From equations (1) , divide the first pog④
One by the second one (which only

makes sense if 4-1-01
1 = % gives e- c
which then usin the 3rd equation girls¥b=rza
Put that together with the first of equations (1)

{tblh-rzohblrz.la {tbh
= Fse

tbh = Fr a

Divide these two equations

(¥↑= 1 which gives 4--1=4

Next
,
the normalization condition

+ bite = I F@a=caud\b
ñ+frzajFi=4
407=1 a = ¥



So the answer is pg④
Eigenstates of

.

Eigenvalues
↳

¥""ʳ"°""#"""ʰ⇐ [11^7-11-17]=147 0

{ [1117-821107+11-17]=147-4
(c)

Y.IT?-*6saYi-'==FqgsinAe+-i01ui7=EfEf-sinAei$+2cosA+ sins e-
*]



' "1)=ÉfÉ[zcossi-s.no/e-iEei0j] PB④
1h>=FE[Cosa - isms sink]-=Fg*•A
Next

,
check that ↳ In

, > = this

%A=[- sins _ icosas.int]
end A = - isms cost

thus ↳ IU ,> = - ihf¥*(-sm$¥j - c◦sdcots¥)=

= -

i-hf-q-fsinosino-icosssm20-icosbeg.sn#sinAcoso]
=tF*[cost - isms since] = -1414> ✓

Next
,
work on the>

⇒



pag?⃝
Me> = 'ñf¥[ sansei! sins e-

i ∅]

the> = ,F?,- [ 2 sins cool] = - ¥5 sinAas ∅

% (Sinbad) = + cos A cost

and ¥ (51nA cost) = - sins sin ∅

Therefore Lxluo> = + ihfÉÉf Sino cost •to
=

1- cost s⇒ sin A sin 0] = 0 ✓
=

Finally , the IU
- i> state

IU
- i > =¥fÉ f- surfeit_ zest + sins e- "∅]

1h
_D= - FE [ cross - isms since]= -FatB



¥2 = - sins - icosssino po⑧

%z= - isinsceso .

Then

↳ My> = --

ihf%Ff-sinosinf-icosssinb-cososqn-gl-ismdaosDL.la
,> =

- ihf¥*[sinAsm∅+i•s§= -41¥)



p⑨② IN Sg -_EH %)
ligenspinors /%) eigenvalues hand iz

11%71%-4 :)
Want def f-×

-ik

ik → 1=0 ⇒ I -¥ = ◦
Eigenvalues f- ± %
For the eigenspinors , set 4=-1-42

El! ÷ ) 1%1=-1-11:) ⇒ - ib=±a

Then we have
, includingthe normalization

¥1:) HE and E. Hi ) ✗ = -1



(b) Writing the eigenstates Pag④
from port (e) 0s Y,

and Y -
we would like to write the

Skete ✗ = 49+-1 C- Y _
'

c+=yH=ér a ⇒ (E) =e÷%a -%)
c.=yt✗=e¥- titi ) /5) =é¥@ + ib)

141? { la - i b) lot + i E) = la!+1b4z1b*-ba* )
-Using loft /bP= I

1412=1-2 + iz /ab*_ •
*

b) = prob of the

1<-12--2 -% / abt- OFb) = prob of - the



Always try pog④

③ (a) X=A /¥ )
ÑX = 1=9 /Apt 161AF- 251A /2

A- =Éei∅ whereto
is euerbitueryphose

(b) Set 10=0 in the following
<5×7=1×15×1×3

6×7=1-5%1-3 : 4) 1%11%7%1-a- 4) 1¥)
<5×7=0

Gy > = trial! 11¥):¥tsiÑ;)



(5-1)=4%(-12-12) = -¥ pog?⃝
<5-7- ¥ Gi a) 1 ! 9) 1%1=1%1-31-471?;)

62-7=1%(9-16) = -7¥
Since 5=4%11+1 ) I = {¥I where
I is the identity matrix

, (5) = 3¥
(c) Since < si > = 447--657=424
(always ) for spin Yz
o :<si > - 6×2 >=¥- ◦ = YÉSx

E- ¥ -1%11-2=1:*
%: ¥ -1¥)¥=¥÷ñ='•¥ñ



Taking the square roots next poo⑧

E-_ Iz Qy=Éoh Tsz = 1%5

Three eigenstates
✗
+ =P:) ✗ ◦ = (%) ✗

_ =/E)
Use the fact that for operator 8 , its
matrix representation is big = Li 10127

Clearly SEAT:{%) 5=2421! :?)
the factor 2 in 5 comes from 51st 1)= 2)
From L± Iem>= .FeÉmm=T tennis
it is easy to build the stands_
Matrices

_ They are



E-Etl! ! :) f- risk:/pa⑦
Then

,
since

8=1-45+5-1 sy=É (5+-5)
we can get

E- ¥11 ; ;) E-¥1:& :)


