
1A. Calculate

I =

∫ +π

−π
dφ δ

[
φ

(
φ2 − π2

4

)]
cos(φ) .

Solution:

I =

∫ +π

−π
dφ cos(φ) δ [φ (φ− π/2)(φ + π/2)]

=

∫ +π

−π
dφ cos(φ)[

δ(φ)

π2/4
+
δ(φ− π/2)

π2/2
+
δ(φ + π/2)

π2/2

]
=

4

π2
cos(0) +

2

π2
cos
(π

2

)
+

2

π2
cos
(
−π

2

)
=

4

π2
.

1B. Calculate

I =

∫ +π

−π
dφ δ

[
φ

(
φ2 − π2

16

)]
cos(φ) .
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Solution:

I =

∫ +π

−π
dφ cos(φ) δ [φ (φ− π/4)(φ + π/4)]

=

∫ +π

−π
dφ cos(φ)[

δ(φ)

π2/16
+
δ(φ− π/4)

π2/8
+
δ(φ + π/4)

π2/8

]
=

16

π2
cos(0) +

8

π2
cos
(π

4

)
+

8

π2
cos
(
−π

4

)
=

16 + 8
√

2

π2
.

2. The total charge on the infinitely thin
conducting surface of a sphere of radius r0 is
Q. Write down the charge density ρ(r, θ, φ).
Solution:

ρ(r, θ, φ) = ρ(r) =
Q

4π r0
δ(r − r0)

so that∫ +1

−1
d cos(θ)

∫ 2π

0
dφ

∫ ∞
0

r2 dr ρ(r) = Q .
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