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1. Consider the sequence defined by the recursion an+1 =
√

an .

(a)6
marks

Show that if 0 < a0 < 1, then an is convergent.

(b)6
marks

Given that an is convergent and 0 < a0 < 1, evaluate L = lim
n→∞

an.
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2.8
marks

Evaluate the sum of the (convergent) series
∞∑

n=1

2

n(n + 1)
.
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3.6
marks

Determine whether the series
∞∑

n=1

(−1)n+1 n

n + 1
is absolutely convergent, conditionally

convergent or divergent. Justify your answer.
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4. Let s denote the sum of the (convergent) infinite series
∞∑

n=1

1

n4
.

(a)6
marks

It can be shown that 1 + 1

24 + 1

34 + . . . + 1

104 = 1.0820 . . . . Use this fact to derive an
upper and lower bound for s.

(b)6
marks

In (a) we used 10 terms to estimate s. How many terms would we need to use in order

to ensure that the resulting error was no larger than 10−6

3
?
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5.8
marks

Determine whether the series
∞∑

n=1

√

n + 7
√

n3 + 3n − 1
converges or diverges.
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6.8
marks

Determine whether the series
∞∑

n=0

(−2)n n!

(2n)!
is absolutely convergent, conditionally conver-

gent or divergent.
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7.8
marks

Determine whether the series
∞∑

n=2

(−1)n+1 1

n ln(n)
is absolutely convergent, conditionally

convergent or divergent.
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8. (a)5
marks

Is the series
∞∑

n=1

(−1)n+1 1
√

n + 1
conditionally or absolutely convergent? Justify your

answer.

(b)5
marks

How many terms would be required in order to estimate the sum of the series with an
error that does not exceed 10−4?
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9.10
marks

Determine the radius and interval of convergence for the power series
∞∑

n=0

(2x − 7)n

3n + 1
.
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10. (a)6
marks

Express
x

1 + x4
as a power series. Be sure to indicate the radius and interval of con-

vergence.

(b)6
marks

Estimate

∫ 1

0

x

1 + x4
dx using the third partial sum of an appropriate series.
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11.6
marks

Suppose that lim
n→∞

an+1

an

= −

2

3
. Evaluate lim

n→∞

an.
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This page is left blank intentionally. It may be used for any answer which you could not fit
in the space provided.


