
PC10372, Mathematics 2
Example Sheet 5

1) Calculate the divergence of the following vector fields:
a)xi + yj + zk b) yzi + xzj + xyk
c) ex+yi + e4zj + e−3zxk d) 4i− j + 3xz2k

e) (−xyi + x2j)/(x2 + y2)1/2 f) x sin yi + cos yj + xyk

2) Calculate the curl of the following vector fields:

a) z2i + x2j− y2k b) 4xzi + x2k

c) e−yi + e−zj + e−xk d) (xi + yj + zk)/(x2 + y2 + z2)1/2

3) Calculate∇(2xz) in both spherical polar and cylindrical polar coordinates.

4) Calculate∇z in spherical polar coordinates and also in Cartesian coordinates. Hence
show that

k = r̂ cos θ − θ̂ sin θ
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Coordinate Systems

Cartesian

Coordinates:x, y, z −∞ < x < ∞, −∞ < y < ∞, −∞ < z < ∞

Volume element:dV = dx dy dz

∇f = i
∂f

∂x
+ j

∂f

∂y
+ k

∂f

∂z

Cylindrical Polar Coordinates

Coordinates:x = r cos θ, y = r sin θ, z = z where0 ≤ r < ∞, 0 ≤ θ ≤ 2π, −∞ < z <

∞

Volume element:dV = r dr dθ dz
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Spherical Polar Coordinates

Coordinates:x = r sin θ cosφ, y = r sin θ sin φ, z = r cos θ where0 ≤ r < ∞, 0 ≤ θ ≤

π, 0 ≤ φ ≤ 2π

Volume element:dV = r2 sin θ dr dθ dφ

∇f =
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