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Mathematics 1b - Solution Set for Series A

1. A sum is geometric if
an

an−1

= r

where r is a constant.

(a)
70∑

k=1

(
1

k
), an

an−1
=

1
n
1

n−1

= n−1
n
6= constant. So it is not a geometric sum.

(b)
50∑

k=1

(
1

k
)2 an

an−1
=

( 1
n

)2

( 1
n−1

)2
= (n−1)2

n2 6= constant. So it is not a geometric sum.

(c)
60∑

k=1

(
1

k
)k an

an−1
=

( 1
n

)n

( 1
n−1

)n−1 = (n−1)n−1

nn 6= constant. So it is not a geometric sum.

(d)
60∑

k=1

(1.01)
k
3 an

an−1
= (1.01)

n
3

(1.01)
n−1

3
= (1.01)

n
3

(1.01)
n
3 (1.01)

−1
3

= (1.01)
1
3 = r and we can calculate Sn

which is, when n = 60,

Sn =
a0(1− rn)

1− r
=

(1.01)
1
3

1− (1.01)
1
3

[1− (1.01)20]

2. These are all geometric sums with r = 1
3
.

(a)
100∑
k=0

(
1

3
)k, so a0 = 1, n = 101 and r = 1

3
. Thus we have:

100∑
k=0

(
1

3
)k =

1(1− (1
3
)101)

1− 1
3

=
3

2
(1− (

1

3
)101)

(b)
∞∑

k=0

(
1

3
)k =

1

1− 1
3

=
3

2

(c) We have a0 = 1
9
, n = 99 and r = 1

3
. Thus,

100∑
k=2

(
1

3
)k =

1
9
(1− (1

3
)99)

1− 1
3

=
1

6
(1− (

1

3
)99)

(d)
∞∑

k=2

(
1

3
)k =

1
9

1− 1
3

=
1

6

3. (a) No. If you have a series that converges and you add a finite number of terms to the
beginning of the series, the series still converges. Hence, the first few terms do not affect
whether the series converges.

(b) Yes. If you have a convergent series whose sum is S, then if you add a term to the
beginning of the series whose value is a, then the sum of the series is S + a.
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4. (a) Infinite geometric series, so converges if |x| < 1 and diverges if |x| ≥ 1. Because if
|x| ≥ 1 then limn→∞ xn 6→ 0 so the series could not converge. For |x| < 1, we have
∞∑

k=0

xk =
1

1− x

(b)
∞∑

k=0

(x− 4)k, is again a geometric series with r = 4−x. The series diverges if |x−4| ≥ 0

if x ≥ 5 or x ≥ 3. The series converges if |x− 4| < 1,i.e. if 3 < x < 5. And the sum is

∞∑
k=0

(x− 4)k =
1

1− (x− 4)
=

1

5− x

7. f(x) = sin (πx) would change her mind. Because for any integer n, sin (nπ) = 0 so
limn→∞ sin (nπ) = 0, but for x being a real number the limn→∞ sin (xπ) doesn’t exist because
the sine function oscillates between -1 and 1.

Note that for (a), Neither sin n, n →∞ nor sin x, x →∞ exists. For (b), both sin n
n

, n →∞
and sin x

x
, x →∞ converge to 0.
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