3.60 Find the Laplacian of the following scalar functions:
(a) Vi =107 sin2¢
(b) V2 = (2/R?*)cos Osin¢

Solution:
(a)
L0 (VY 1oV oV
V=15 < o) T Pae T a2
19 (9, ;. 1 92
== < a—(lOr sm2¢)> 28¢)2(10r sin2¢) +
10 3
;8 (30r sin2¢)) — (10r )4sin2¢

= 90rsin2¢ —40rsin 2(b = 50rsin2¢.

2, 10 (50 L0 (o pV 1 9%,
V= ok \B ok ) Trsme 90 M9 50 T Rsin?0 9?2

10 ,d (2
_F8_R<R a—R<R2cosesm¢>>
1 d d (2
g8 (1055 (o osine) )

1 2% [ 2
Rizsm ea¢2< cos@sm¢)>

2 cos0

4 4
— — c0sOsind — — cosOsind — — ——
7 cos Osin ¢ 7 cos 0 sin ¢ R 2o

sin ¢

2 cosBsin@
CRY sin’e




