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1)

(a) p =
- it %

,
I = i. g. 2-i

in CLASSICAL mechanics
, [ = I ✗ 1

thanks to the CORRESPONDENCE principle of
QUANTUM mechanics

,
we obtain [ by

replacing the variables with operators ,
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thus
,
we

have
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(b)

the commutation relations are :
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These commutation relations tell us that

we can measure with arbitrary precision the

magnitude of the total angular momentum [
simultaneously with

any component Li 1

but we can only have finite precision

when
measuring e.g.

[
✗

and [
yl



As usual
,
this is not the case for a

classical system for which every precision is

allowed
.

(c)

the eigenvalue equations are :
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where [2 2
[
2- in spherical coordinates are

[ = -
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for a particle with 1=2
,
m=^

,
we

have
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2)

^ ^
a ^ here

,
we expand

(a) [ [ z ,

[
+ ] = ↳ L+ - Lt Lz → the commutator
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here

,
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(b) [ Iz ,
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(c) II. i. I = iii. ii. ii. i. ±ii , ]
= Iii ,
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(d) eigenvalue eg . for i.
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(e) premultiply by [
+

[
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using the commutation relation we found in (a)
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3)

(a) for the gun
version

,
we substitute the

variables of the system w/ operators ,

^
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(b) If we consider the spherically symmetric case
,

we have

a
^ nz [ "

H =
I ( LI + Lg +
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the eigenvalue equation for the operator above

for a particle with the quantum number of
total angular momentum l is
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Since

me{-ei-e"ii÷
the degeneracy is 21+1

(c) If the body has I× = Iy = 2 It
in

the H operator is
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the corresponding eigenvalue equation is
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for a particle w/ 1=2
,
we have

degeneracy 21+1 = 5

the possible states are

1-
2

( 1=2
,
in = 0 ) Ezio = Zzzz , deg = 1

(1=2 ,
m = In ) Ez ,± , = I ¥

, deaf = 2
4 It
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,

m = ± 2) E
2. ±z =

- -
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tips
COMMUTATOR PROPERTIES

[ a. b) = ab - ba when in doubt
,
use the definition

[ a. a ] = 0

[ a. b ] = - [ b. a ]

[ atb ,
c ] = [a , c) + [ b ,

c ]

f. a. [b. c)] + [ b. [c. a ] ] + [ c. [a. b ] ] = 0 Jacobi

identity

( da , b) = ✗ / a ,
b ] where ✗ is a constant

[ ab ,
c ] = a[ bio ] + [ a ,

c ] b watch out
← - where they

go
out


