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(a) The given mass density is

ρ(~r) = Aδ(r −R) δ(cos θ)

Integrate over all space to get the total mass M

M =
∫ ∫ ∫

ρ(~r)dτ

=
∫ ∫ ∫

Aδ(r −R) δ(cos θ) r2 sin θ dr dθ dφ

= A
∫ ∞
r=0

δ(r −R) r2 dr
∫ π

θ=0
δ(cos θ) sin θ dθ

∫ 2π

φ=0
dφ

= A · R2 · 1 · 2π

= 2πAR2 ⇒ A =
M

2πR2

(b) The given charge density is

ρ(~r) =
B

r2
δ(cos θ − 1)

for r < L and is zero otherwise. Integrate over all space to get the

total charge Q

Q =
∫ ∫ ∫ B

r2
δ(cos θ − 1) r2 sin θ dr dθ dφ

= B
∫ L

r=0
dr

∫ π

θ=0
δ(cos θ − 1) sin θ dθ

∫ 2π

φ=0
dφ

= B · L · 1 · 2π

= 2πBL ⇒ B =
Q

2πL


