
Solution for the [Li, Lj ] part of assignment 24.5 set 6.

[Li, Lj ] = ǫiklǫjmn

(

∂(xkpl)

∂xr

∂(xmpn)

∂pr

−

∂(xmpn)

∂xr

∂(xkpl)

∂pr

)

= ǫiklǫjmn (δkrδnrxmpl − δmrδlrxkpn) = ǫiklǫjmn (δknxmpl − δmlxkpn)

= ǫiklǫjmkxmpl − ǫiklǫjlnxkpn = ǫkliǫkjmxmpl − ǫlikǫlnjxkpn

= (δljδim − δlmδij)xmpl − (δinδkj − δijδkn)xkpn

= δljδimxmpl − δij~x · ~p − δinδkjxkpn + δij~x · ~p = xipj − xjpi

ǫijkLk = ǫijkǫklmxlpm = ǫkijǫklmxlpm = (δilδjm − δimδjl) xlpm = xipj − xjpi

Solution 25.5 set 6.

Using µ we can write

~r1 =
µ

m1

~r , ~r2 = −

µ

m2

~r .

Therefore,

m1 ~r1 × ~v1 + m2 ~r2 × ~v2 = m1

µ

m1

~r × ~v1 − m2

µ

m2

~r × ~v2 = µ~r × ~v .


