
3.39 Follow a procedure similar to that leading to Eq. (3.82) to derive the expression

given by Eq. (3.83) for ∇ in spherical coordinates.

Solution: From the chain rule and Table 3-2,
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(
∂T

∂R

∂R

∂y
+

∂T

∂θ

∂θ

∂y
+

∂T

∂φ

∂φ

∂y

)

+ ẑ

(
∂T

∂R

∂R

∂ z
+

∂T

∂θ

∂θ

∂ z
+

∂T

∂φ

∂φ

∂ z

)

= x̂

(
∂T

∂R

∂

∂x

√
x2 + y2 + z2 +

∂T

∂θ

∂

∂x
tan−1

(√
x2 + y2/z

)
+

∂T

∂φ

∂

∂x
tan−1 (y/x)

)

+ ŷ
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(
∂T

∂R

z√
x2 + y2 + z2

+
∂T

∂θ

−1

x2 + y2 + z2

√
x2 + y2 +

∂T

∂φ
0

)

= x̂

(
∂T

∂R

Rsinθ cosφ

R
+

∂T

∂θ

Rcosθ

R2

Rsinθ cosφ

Rsinθ
+

∂T

∂φ

−Rsinθ sinφ

R2 sin2 θ

)

+ ŷ
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which is Eq. (3.83).


