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1. (20 points.) Evaluate the integral
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∮

c

dz

(z − a)
(1)

for complex valued a, where the contour c is along the unit circle going counterclockwise.

2. (20 points.) Verify that

g(z) =
1

2k
e−k|z| (2)

is a particular solution of the differential equation

(

−
d2

dz2
+ k2

)

g(z) = δ(z). (3)

3. (20 points.) In a homework we verified the relation

(a2 ·∇)(a1 ·∇)
1

r
=

1

r5

[

3(a2 · r)(a1 · r)− (a2 · a1)r
2

]

, (4)

which is also a solution to Laplace’s equation for r 6= 0, that need not be verified here.
Evaluate

(a3 ·∇)(a2 ·∇)(a1 ·∇)
1

r
. (5)

4. (20 points.) Use the integral representation of Jm(t),

imJm(t) =

∫

2π

0

dα

2π
eit cosα−imα, (6)

to prove the recurrence relation

2
d

dt
Jm(t) = Jm−1(t)− Jm+1(t). (7)
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