
Part of Hints for Hw 9

Math 321

By Lei Li

Some easy problems

1. a). (0 ≤ ρ ≤ 2, 0 ≤ θ ≤ 2π, 0 ≤ z ≤ 4)
b). dV = ρdρdθdz
c). 256π

3

2. a). 25
3

b). 3

1.5

#2. For area, use dSr Area =
∫
S
R2 sin θdθdϕ =

∫ 2π

0
dϕ

∫ π
0
R2 sin θdθ = 4πR2

Volume: V =
∫
ball

r2 sin θdrdθdϕ =
∫ R
0
dr

∫ 2π

0
dϕ

∫ π
0
r2 sin θdθ = 4

3
πR3

#4. ~r(r, θ, ϕ) = (R + r cos θ) cosϕ~ex + (R + r cos θ) sinϕ~ey + r sin θ~ez. where 0 ≤ r ≤ a and
0 ≤ θ, ϕ ≤ 2π
dV = r(R + r cos θ)drdθdϕ. The volume is 2π2Ra2

1.6

#1. The answers would be the same as in 1.5. However, the methods are a little different.
You should calculate hi first. However, d~S = ~Ndqidqj still. The only difference is how to

calculate ~N etc. I don’t want to list the detail.
#2. ~r = rr̂. For the curve, ~r = ρ(θ)r̂. d~r = ρ′(θ)dθr̂ + ρ(θ)dθθ̂. L =

∫ β
α

√
ρ′(θ)2 + ρ2dθ.

For the area, 0 ≤ r ≤ ρ(θ). We can get ∂~r
∂r

= 1r̂ and ∂~r
∂θ

= rθ̂. dS = rdrdθ. A =
∫ β
α

1
2
ρ2dθ.

#3. Omitted. You can get the answers by yourself.
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