CHAPTER 2.  CONSERVATION LAWS §9 PROBLEM 1.

8§89 ANGULAR MOMENTUM

PROBLEM 1.

Obtain the expressions for the Cartesian components and the magnitude of the angular momentum
of a particle in cylindrical co-ordinates 7, ¢, z.

SOLUTION: The Cartesian components of the angular momentum are simply

T T Yz — 2y
M=rxp=|y| xm|y| =m|z& —xz|. (2.4)
z z Ty — YT

In cylindrical co-ordinates, the Cartesian components are expressed by

T T COS ¢
y| = |rsing
z z

and .
T 7 cos ¢ — r¢sin g
Y| = |rsin¢g + rocos ¢
z z

By substituting those in Eq. (2.4), we get

[yz — 25
M=m|zz—zxz
| Ty — y&
[ (rz — 2r)sing — rz¢ cos ¢
=m | —(ri — zi')cos ¢ — rz¢sing| . (2.5)
I r¢

By taking the magnitude of Eq. (2.5), we finally get

ANSWER TO PROBLEM 1.

M, =m(rz— 2zr)sin¢ — mrzd cos ¢
M, = —m(rz — 27) cos ¢ — mrzpsin ¢
M, = mr2¢

M? = m%r2¢2 (12 + 2%) + m?(rz — 2r)?
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