
PHAS1245 - Problem Class 6 - Solutions

1.

2. Use L’Hopital’s rule in both cases as the limit goes to 0/0.

lim
x→0

xe−x

1 − e−x
= lim

x→0

d
dx

(xe−x)
d
dx

(1 − e−x)
= lim

x→0

e−x − xe−x

e−x
= lim

x→0
(1 − x) = 0

Similarly (only we have to go to the second derivatives in this case as the limit
of the first derivatives is again 0/0):

lim
x→0

tanx − x

cos x − 1
= lim

x→0

1

cos2 x
− 1

− sin x
= lim

x→0

−2 1

cos3 x
(− sin x)

− cos x
= lim

x→0

(

−
2 sin x

cos4 x

)

= 0 .

3.

4. The sum is a geometric series with ratio Reıφ. Hence, we can use the expression
derived in the lectures for a finite geometric series and take the limit for N → ∞:

∞
∑

n=0

R
neınφ = lim

N→∞

(1 − (Reıφ)N)

1 − Reıφ
=

1

1 − Reıφ
⇒ B = A(1 − R)

1

1 − Reıφ

(since R < 1 the series converges)

⇒ |B|2 = A
2(1−R)2

1

(1 − Reıφ)(1 − Re−ıφ)
= A

2(1−R)2
1

1 + R2 − R(eıφ + e−ıφ)

5.
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