CHAPTER 2.  CONSERVATION LAWS §9 PROBLEM 2.

PROBLEM 2.

Obtain the expressions for the Cartesian components and the magnitude of the angular momentum
of a particle in spherical co-ordinates r, 0, ¢.

SOLUTION: In spherical co-ordinates, the Cartesian components are expressed by

T 7 sin ¢ cos 6
y| = |rsin¢gsind
z 7 COS @

and ) .
T 7sin ¢ cos 6 + r¢ cos ¢ cos  — rf sin ¢ sin 0
Y| = |rsin¢gsinf + r¢ cos ¢sin @ + rd sin ¢ cos 0
Z 7 cos ¢ + rsin ¢

By substituting those in Eq. (2.4) of §9 Prob. 1, we get
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[—r2(0'sin ¢ + ¢ sin 6 cos O cos ¢)

(6 cos ¢ — ¢ sinf cosfsin ) | . (2.6)
rzq.SSmQ 0

|
3

By taking the magnitude of Eq. (2.6), we finally get

ANSWER TO PROBLEM 2.

—mr?(fsin ¢ + ¢ sin 6 cos 0 cos @)
mr?(6 cos ¢ — ¢sin @ cos fsin )
mr¢sin® 6

M? = m?r*(62 + $?sin® 0)
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