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Sequences and Series
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Vocabulary 
Sequence:
Series:
Finite: 
Infinite:   
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{un} is arithmetic < wn41 —u, =d for all positive integers . where d is
a constant (the common difference).
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for an arithmetic sequence with first term u; and common difference d

the general term (or nth term) is U = us + (n —1)d.
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Consider the sequence 2. 9. 16, 23. 30. .....

b
<
d

Show that the sequence is arithmetic.

Find the formula for the general term .

Find the 100th term of the sequence.

Is i 828 ii 2341 a member of the sequence?
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EXERCISE 2C

1 Consider the sequence 6. 17. 28. 39. 50. ...

a  Show that the sequence is arithmetic.

¢ Find its 50th term.
e Is 761 a member?

2 Consider the sequence 87. 83. 79, 75. .....

a  Show that the sequence is arithmetic.

¢ Find the 40th term.

3 A sequence is defined by wu, = 3n — 2.
Prove that the sequence is arithmetic.
Find uy and d.

Find the 57th term.

anoco

L

Find the formula for its general term.
d  Is 325 a member?

b Find the formula for the general term.
d Is —143 a member?

(Hint: Find sy — u,.)

What is the least term of the sequence which is greater than 450?
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GEOMETRIC SEQUENCES
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A sequence is geometric if each term can be obtained from the previous one by
multiplying by the same non-zero constant.
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Unt1

{tn} is geometric < =1 forall positive integers

where 7 is a constant (the common ratio).
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for a geometric sequence with first term u; and common ratio r.

the general term (or nth term) is  u, = u;r"~L.
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For the sequence 8.4.2.1. %. ...

a  Show that the sequence is geometric. b Find the general term u,.
¢ Hence. find the 12th term as a fraction.
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EXERCISE 2D

1 For the geometric sequence with first two terms given, find b and c:
a 2.6.boc .. b 10.5.b.c. ... ¢ 12 -6.bc. ..

2 a Show that the sequence 5. 10, 20. 40, ..... is geometric.
Find u, and hence find the 15th term.

3 a Show that the sequence 12, —6, 3. —1.5. ... is geometric.
b Find u, and hence find the 13th term (as a fraction).

4 Show that the sequence 8. —6. 4.5, —3.375.
term as a decimal.

is geometric and hence find the 10th
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A series is the addition of the terms of a sequence.
ie. uytup U o tu, S aseries.

The sum of a series is the result when all terms of the series are added.
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ARITHMETIC SERIES

An arithmetic series is the addition of successive terms of an arithmetic sequence.
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Su=Z(utu) or  Su=Zuit(n-1d)
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Find the sum of 447410+ 13 +.... to 50 terms.
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EXERCISE 2E.2

1 Find the sum of:

b
<
d

3+4+T+11+15+.... to 20 terms
3+3+53+8+... to50 terms
100+ 93+ 86+ 79+ ... 10 40 terms
50 +48% +47 + 453 + ... o 80 terms
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Find the sum of —6+1+8+ 15+ ... + 141
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Find the sum of:

a 5+8+11+ 144 ... +101

b 50 +495 +49 + 485 + ... +(—20)
€ 84103 +13+153 +... +83

An arithmetic series has seven terms. The first term is 5 and the last term is 53. Find
the sum of the series.

An arithmetic series has eleven terms. The first term is 6 and the last term is —27. Find
the sum of the series.

A bricklayer builds a triangular wall with layers
of bricks as shown. If the bricklayer uses 171
bricks. how many layers are placed?
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GEOMETRIC SERIES

A geometric series is the addition of successive terms of a geometric sequence.
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for r#£1 S, = or
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Example 16

Find the sum of 2+ 6+ 18 + 54+ .... to 12 terms.
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EXERCISE 2E.3

1 Find the sum of the following series:
a 12+46+3+15+... tol0 terms
b VT+T+TV/T+49+ ... to12 terms
€ 6-3+13—%+... tol5 terms
di1-++1--1

to 20 terms

vz
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Sequences and series
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ARITHMETIC SEQUENCES
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An arithmetic sequence is a sequence in which each term differs from the
previous one by the same fixed number.
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