TFY4345 Classical Mechanics. Department of Physics, NTNU.
SOLUTION ASSIGNMENT 12

Question 1

Angular momentum:
L=rxp

Consider first [p;, L;] and start with i = j, e.g., i = 1 (see p 147 in notater97.pdf):
[pm Lx] = [pxa Ypz — Zpy]
= [Pe, ylpz + [Pz, P21y — [P, 2Py — P2, 2y]2
We have
[pi,zjl = =6 [pi,pil =0
and therefore
[pza Lx] =0
Correspondingly:
[py7Ly] = [p., L.] =0
Next, consider [p;, L;] with i # j, e.g.,i=1o0g j = 2:
[pfba Ly] = [pxa ZPx — l'pz]
= [pa, 2|pz + [Pz, P22 — [P, T|p2 — P2, P2]7
= 0+0—(-1)p,—0
= Dz

Cyeclic change of z,y, z then gives

[py7Lz] =Pz [ 27Ly] =Dz

Interchanging indices only gives a change of sign, e.g.,

[pza Ly] = Pz
In total,

[pi, Lj] = €ijipr
With Lj; = €pxp; this is obtained more directly:

[piaLj] = [piagjkll'kpl]
[pi, Tr]E jriD1
—0ikEjRIDI
—E&5iPl
= &y

And now I guess we may handle [z;, L;] the same way:

(@i, Lj] = [xi,€jmarpi]
[1% pz]&“jkzﬂck

Oil€ jkiTh

Ejkilk

= &ijkTk



Question 2

Hand written solution in Norwegian on next page.
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