
Question

(i) The following equations are written in terms of cylinderical co-ordinates.
What curves or surfaces do they represent?

(a) φ =
π

4
, z = 2

(b) R2 + z2 = 9

(c) R = z tanα where α is a constant

(d) R sinφ = 1, z = 0

(ii) The following equations are written in terms of spherical co-ordinates.
What curves do they represent?

(a) r cos θ = 1

(b) sin θ =
π

4

(c) θ =
π

2
, r = cosφ = 0

(d) θ =
π

4
, r = cos θ = 1

Answer

(i) (a) φ =
π

4
, z = 2
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π

4

Gives a half line

(b) R2 + z2 = 9 ⇒ x2 + y2 + z2 = 1 gives a sphere.
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(c) R = z tanα where α is a constant

α Gives a half cone

(d)
R sinφ = 1, z = 0

y = 1 z = 0
gives a line.

(ii)

(a) r cos θ = 1 ⇒ z = 1 gives a plane

(b) sin θ =
π

4
⇒ θ = constant. Gives a double cone.

(c) θ =
π

2
, r = cosφ = 0 Gives the y axis.

(d) θ =
π

4
, r = cos θ = 1

circle centre is at (0, 0, 1) and the radius is 1 in the plane z = 1
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