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The coordinate transformation between Cartesian and spherical coordinates
are as follows:

X =7rsinf cos @
y =7rsinfsing A
Z =1cos6

Using Chain Rule,
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Using the transformation equations A,
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Thus
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If we let
sin 8 cos ¢ sin 8 sin @ cos 6
B=| rcosfcosep rcosfsing —rsinf
—rsin@sing 7rsinfcos@ 0
then,

5
2/ \5/

—rY

@ De La Salle University



From [Inverse], the matrix elements of the inverse of B may be obtained using

Cm
p—1n =
where A is the determinant of B, and C,;* is the cofactor of the element B;* of the matrix
B (note that this is the transpose).

The determinant of B is
A

=0+ (sin@sing)(—rsin@)(—rsinf sin ) + cos O (r cos 8 cos ¢)(r sin O cos @)

— (—rsinf@sin@)(rcosf sing) cosO — (rsinf cos @)(—rsinB)(sinf cosp) — 0
= r2sin® sin O sin®@ + r%cos? sin  cos? + r%cos?0 sin O sin®@ + r2sin?6 sin O cos?¢
= r2sin?0 sin @ sin?@ + r?cos?0 sin @ + r?sin?6 sin O cos?¢

= r2sin0 sin 6 + r4cos?0sin@ = r?sin0
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and the cofactors are

1_|rcos@sing —rsind

‘ = r2sin%60 cos @

L 7 |rsin @ cos ¢ 0

7 c0Ss 6 cos —rsinf _ ,

CZ=— 27 C0SY = r?sin?@ sin ¢
—7r sin 6 sin @ 0

r cos 6 cos 7 c0s 6 sin _
C{ = S OSY . Pl = r2sin @ cos 0
—rsin@sing 7rsinfcos@
sin @ sin cos 6 _

Cy=—| . ¥ = rsin @ cos @ cos @
7 sin 6 cos @ 0
sin 6 cos cos 6 : :

Cz = A = rsin 0 cos 0 sin ¢

—7 sin 6 sin @ 0
3 sin 8 cos ¢ sin @ sin @ . 5

C; = — . . . = —7r sin“f

—rsinf@sing 7rsinf cos @
sin 6 sin cos 8 :
C3 = 1@ | = —rsing
rcosf@sing -—rsinf
sin @ cos cos 6
C:=— ¥ | = rcosg
rcosfcosep -—rsinf

sin 8 cos ¢ sin @ sin @
rcosf@cose 7rcosfsing
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Thus,
1 r?sin?fcosg rsinfcosfcose —rsing
B~ = —— r?sin?@sing rsinfcosfsing rcose
74 sin 6
r2sin 6 cos —7 sin?6 0
/_ 9 1 9 sin ¢
sinfcosgp  —cosfcosp ———
—| singsi 1 9 si COs ¢
sinfsing  —cosfsing  ——
1
\ cos 6 ——sinf 0 /
r
and
_ cing +1 9 0 sing 0
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0__6_ 6+1 g 0+cos<p6
5y = Sinfsing -+ —cosfsing T sind 0p ’
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