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Sequences
A sequence is an ordered list of numbers.  Each number in the list is called a term or member of the 
sequence.

For example, 3, 5, 7, 9, … is a sequence of odd numbers.

The fi rst term is 3, the second term is 5, the third term is 7, and so on.

This is written as:
t1 = 3, t2 = 5, t3 = 7, … 
• If a sequence ends after a fi xed number of terms it is said to be a fi nite sequence. For example, the 

sequence 2, 4, 6, 8, 10 is fi nite (with fi ve terms).
• A sequence which continues indefi nitely is said to be an infi nite sequence, e.g., the sequence of 

odd numbers 3, 5, 7, 9, … is infi nite (since … appears at the end of the sequence).

A sequence is said to be increasing if the terms are getting bigger, or decreasing if the terms are 
getting smaller.

For example, –2, 0, 2, 4, 6, … is an increasing sequence but  7, 4, 1, –2, –5, … is a decreasing sequence.

Continuing sequences
In some sequences each term follows the previous term according to a rule. Using this rule, more terms 
of the sequence can be found.

Example
In the sequence 50, 55, 60, 65, … each term is 5 more than the previous term.
The next 2 terms are 70, 75 and the tenth term would be 95 (counting on).

Formula for a sequence – the general term
The nth term, or tn, is called the general term of a sequence. The formula for the general term gives 
a rule for fi nding any term of the sequence.

Example
Q.  The nth term of a sequence is tn = 2n + 1

Find the fi rst four terms of the sequence.
A.  To fi nd the fi rst term, substitute n = 1 in the formula:
 t1 = 2 × 1 + 1 = 3

 To fi nd the second term, substitute n = 2 in the formula:
t2 = 2 × 2 + 1 = 5
Similarly:
t3 = 2 × 3 + 1 = 7   substituting n = 3 in 2n + 1 
t4 = 2 × 4 + 1 = 9   substituting n = 4 in 2n + 1 
The fi rst four terms of the sequence tn = 2n + 1 are 3, 5, 7, 9
Note: Any counting number can be substituted into the formula to fi nd a particular term. 
For example, the 54th term of the sequence is 2 × 54 + 1 = 109 (substituting n = 54 in the 
formula).
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 1. For each of the following sequences, write down the next two terms and the tenth term.
a. 2, 3, 4, 5, … b. 3, 6, 9, 12, … c. –3, –1, 1, 3, …

d. 1, 2, 4, 8, … e. 1, 3, 9, 27, … f. 2, 6, 18, 54, …

g. 1
2
, 2

3
, 3

4
, 4

5
, … h. 10, 8, 6, … i. 16, 8, 4, 2, …

j. 1, 3, 5, 7, 9, … k. 243, 81, 27, 9, … l. 100, 93, 86, 79, …

2. The general term of a sequence is given. By substituting n = 1, 2, 3, 4 in the rule, write down the 
fi rst four terms of each sequence.
a. tn = 3n – 2 b. tn = 2n + 5

c. tn = 30 – 4n d. tn = 2n

e. tn = 8 × 3n f. tn = 64 × 1
2

n – 1

3. Write down the fi rst four terms of these sequences.
a.  First term is 30, each subsequent term is 

40 larger than the one before it.
b.  First term is 1 200, each subsequent term 

is 10% larger than the one before it.

c.  Second term is 48, each term is smaller by 
7 than the one before it.

d.  Each term is double the one before it. 
First term is 6.

e.  Third term is 11. Each term is 2 smaller 
than the one before it.

f.  Fourth term is –12. Each term is half the 
one before it.

 Answers
p.  69
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Sum of terms of a sequence
The symbol  is used to show a sum (adding up) of terms in a sequence. The numbers below and 
above the  symbol show which terms are to be added.

i

n

1
ti = t1 + t2 + t3 + + tn

The symbol  is capital sigma from the Greek alphabet.

Example

1. 
n 1

5

n = 1 + 2 + 3 + 4 + 5  substitute n = 1, 2, …, 5 
= 15  then add resulting terms 

2. 
n = 3

6

5 × 1.4n – 1 =  5 × 1.43 – 1 + 5 × 1.44 – 1 + 5 × 1.45 – 1 + 5 × 1.46 – 1

 substitute n = 3, 4, 5, 6 then add resulting terms 
=  5 × 1.42 + 5 × 1.43  + 5 × 1.44 + 5 × 1.45

=  9.8 + 13.72 + 19.208 + 26.8912
= 69.6192

The symbol can be used to show the partial sum (adding up) of terms of a sequence.

Example

The general term of a sequence is given by tn = 4n + 5

The sum of the fi rst fi ve terms of the sequence is written

n 1

5

(4n + 5) =  (4 × 1 + 5) + (4 × 2 + 5) + (4 × 3 + 5) + (4 × 4 + 5) + (4 × 5 + 5)

 substituting n = 1, 2, 3, 4, 5 in 4n + 5, and adding up the resulting terms 

 = 9 + 13 + 17 + 21 + 25

 = 85

The sum of the 2nd and 3rd terms is written

n 2

3

(4n + 5) = (4 × 2 + 5) + (4 × 3 + 5)

 = 13 + 17

 = 30
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 1. Evaluate the following partial sums.

a. 
n 1

5

(4n) b. 
n 1

6

(n – 7)

c. 
n 1

4

(2n + 5) d. 
n 1

5

(3 × 2n – 1)

e. 
n 4

10

(3n – 2) f. 
n 2

7

(5 – n)

g. 
n 1

4

(2 × 0.9n – 1) h. 
n 0

6

(3n)

2. The total number of lengths swum by Nathan over a week is given by 
n 1

7

(2n + 10)

a.  How many lengths did Nathan swim over 
the week?

b.  Describe in words the pattern in the daily 
number of lengths that Nathan swims.

3.  The total number of coffees Ginny prepared 
at her café over the second half of the year 
(months 7 to 12) is given by

C = 
n 7

12

(50n + 750). Find the value of C. 

 Answers
p.  69
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 Geometric sequences
A geometric sequence is one in which each term after the fi rst is found by multiplying the previous 
term by a fi xed value. This fi xed value is known as the common ratio, r.

Example

Consider the sequence 2,   6,   18,   54,   162, …

Each term, after 2, is found by multiplying the term directly before it by 3. Therefore, in this 
example, the common ratio is r = 3.

The next term would be 162 × 3 = 486

To calculate the common ratio, divide any term (after the fi rst) by the previous term.

r = 
t2
t1

 = 
t3
t2

 = 
t4
t3

, etc.

Example
1. In the geometric sequence: 3, –6, 12, –24, …

the common ratio is r = –6
3

 = –2

Alternatively, r = 12
–6

 = –2, and so on.

2. In the geometric sequence 81, 27, 9, 3, …

r = 27
81

 = 1
3
 (or 9

27
 = 1

3
, etc.)

The next term is 3 × 1
3
 = 1

For a sequence to be geometric, every ratio of terms must be the same.

Example
Q. Determine whether the following sequences are geometric.

1. 1 000, 1 200, 1 440, 1 728, …

2. 8, 10.4, 14.56, 21.84, …

A. 1. 1 200
1 000

 = 1.2, 1 440
1 200

 = 1.2, 1 728
1 440

 = 1.2

 Each ratio is the same, so the sequence is geometric.

2. 10.4
8

 = 1.3, 14.56
10.4

 = 1.4, 21.84
14.56

 = 1.5

 Ratios are not equal, so sequence is not geometric.

To fi nd the previous terms of a geometric sequence, divide by the common ratio. For example, if the 
common ratio is 4 and the 3rd term is 48, then the second term is 48 ÷ 4 = 12 and the fi rst term is 
12 ÷ 4 = 3.

×3 ×3 ×3 ×3
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 1. For the following geometric sequences, state the common ratio:
a. 5, 10, 20, 40, 80, …

  

b. 4, 20, 100, 500, 2 500, …

c. 40, 20, 10, 5, 2.5, … d. 125, 50, 20, 8, 3.2, …

e. –1, 1, –1, 1, –1, … f. 4, 1, 14, 1
16, …

2. List the next three terms in the following geometric sequences.
a. 3, 9, 27, … b. 240, 120, 60, …

c. 64, 32, 16, … d. 648, 432, 288, …

e. –729, 243, –81, … f. 1, –5, 25, …

3. Determine whether the following sequences of terms are geometric sequences. If they are, write 
down the next two terms.
a. 5, 10, 15, … b. 10, 20, 40, …

c. 1, 2, 9, … d. –2, –8, –32, …

e. 80, 40, 20, … f. –0.7, –1.3, –2.8, …

g. 2, –6, 12, … h. – 1
2
, 1

4
, – 1

8

4. For each of the following geometric sequences, determine the missing terms.
a. , 6, 12, 24, b. , 1, 5, 25, 

c. –4, , –9, –13.5, d. 1.2, 3.6, 10.8, , 

e. , 43, 89, 16
27, f. –1, , –4, 8, 

 Answers
p.  70
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Practical problems with geometric sequences
Many practical problems involve geometric sequences.

Example
Q. A student records the number of minutes she spends each day on a homework project. For the 

fi rst three days the number of minutes spent are 200, 160 and 128. If this pattern follows a 
geometric sequence, how many minutes will she spend on the project on the 7th day? 

A. n = 7
 a = 200

 r = 160
200 = 0.8

Substituting into tn = ar (n – 1) gives:
 t7 = 200 × 0.8(7 – 1)

 = 200 × 0.86

 t7 = 52.43
She will spend about 53 minutes on her project on the 7th day.

Take care to defi ne the number of terms correctly when dealing with time.

Example
Q. The dollar value of sales in Heather’s shop is decreasing by 5% per year. If Heather’s sales 

were $264 800 in 2015, what are her sales likely to be in 2020?
A. If sales are down by 5% per year, 

then r = 0.95   100% – 5% 
The fi rst term is sales in 2015 (a = 264 800)
The 6th term is sales in 2020 (n = 6)  6 years of sales from start 2015 to end 2020 
Sales in 2020 are:

 t6  = 264 800 × 0.955  substituting a and n into tn = ar n – 1

 = 204 897.19
Heather’s sales are likely to be around $205 000 in 2020. (rounding to 3 s.f.)

Example
Q. A sum of $10 000 is invested at 5.5% per annum, with the interest compounding annually. 

What is the investment worth after 4 years?
A. At the start of each year (after the fi rst) the investment is worth (100 + 5.5)% = 1.055 times 

its value the previous year.
At the start of the 5th year (after 4 years) the investment is worth
10 000 × 1.0554 = $12 388.25 tn = ar n – 1
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 1. Ann runs 600 m per day during her fi rst week of training. In her 
second week she runs 720 m per day and in her third week she 
runs 864 m per day. If this pattern continues, how far will she 
run per day in her 6th week of training? Give your answer to the 
nearest metre. 

   
2. Demand for a novelty toy is decreasing. Weekly sales in the fi rst three weeks since its introduction 

have been 96 000, 48 000, 24 000. If this downward trend continues, how many toys will be sold 
in the eighth week since it was fi rst introduced?

3. A radioactive material weighs 400 grams. It has a half-life of 2 days, which means it reduces its 
mass by one half after 2 days. Find the mass of the radioactive material after 20 full days.

4. Sam invests $10 000 at 5% per annum compound interest. At the start of each of the fi rst three 
years his investment is worth $10 000, $10 500, $11 025. 
a.  Write down the value of r for this geometric sequence.

b.  How much does his investment amount to at the end of 7 years?

 Answers
p.   70
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 Mixed sequences and series problems
When working with sequences you need to be able to determine:
• whether the sequence is arithmetic or geometric
• whether a term or a sum of terms is required.

You then need to be able to apply the appropriate formula to solve the problem.

Example
Q. The 729th term of the sequence 4, 7, 10, 13, … has the same value as the sum of the fi rst n

terms of the sequence 4, –12, 36, –108, … 
Find the value of n.

A. 4, 7, 10, 13, … is an arithmetic sequence with a = 4, d = 3
So t729 = 4 + 728 × 3 tn = a + (n – 1)d
 = 2 188
4, –12, 36, –108, … is a geometric sequence with a = 4, r = –3

So Sn = 4(1 – (–3)n)
1 – (–3)

  Sn = a(1 – rn)
1 – r

 = 1 – (–3)n   simplifying 

Solving 1 – (–3)n = 2 188 gives

 (–3)n = –2 187

So n = 7

 1. Calculate the required terms for the following sequences. Round, where necessary, to 2 d.p.
a. –15, –9, –3, 3, …, t135 b. –21, –33, –45, –57, …, t20

c. 60, 54, 48, 42, …, t9 d. 6, 24, 96, 576, …, t11

e. –7, 56, –448, 3 584, …, t8 f. –1 025, –205, –41, …, t6

 Answers
p.  71
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2. The fi rst term of an arithmetic sequence is –9 
and the 9th term is 79. Calculate the common 
difference.

3.  Calculate the value of n (the number of 
terms) for this sequence:
19, 12, 5, –2, …, –79.

  

4.  The 7th term in a geometric sequence, with 
a common ratio of 4, is 32 768. Calculate the 
value of the fi rst term.

5.  118 098 is the nth term in the geometric 
sequence: 6, 18, 54, …
What is the value of n?

  

  
6.  Calculate the sum of the fi rst 17 terms of this 

sequence:
–5, –3, –1, 1, …

  

7.  Find the sum of the fi rst 19 terms of the 
arithmetic sequence which has a common 
difference of –8 and a fi rst term of 101.
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 Answers
 Sequences (page 2)
1. a. 6, 7; 11

 d. 16, 32; 512

 g. 5
6
, 6

7
; 10

11
 j. 11, 13; 19

b. 15, 18; 30

e. 81, 243; 19 683

h. 4, 2; –8

k. 3, 1; 
1

81

c. 5, 7; 15

f. 162, 486; 39 366

i. 1, 12; 
1

32

l. 72, 65; 37

2. a. 1, 4, 7, 10 b. 7, 9, 11, 13

 c. 26, 22, 18, 14 d. 2, 4, 8, 16

 e. 24, 72, 216, 648 f. 64, 32, 16, 8

3. a. 30, 70, 110, 150 b. 1 200, 1 320, 1 452, 1 597.2

 c. 55, 48, 41, 34 d. 6, 12, 24, 48

 e. 15, 13, 11, 9 f. –96, –48, –24, –12

 Arithmetic sequences (page 3)
1. a. Arithmetic; next two terms are 4, 6

b. Not arithmetic

c. Arithmetic; next two terms are 39, 48

d. Arithmetic; next two terms are 145, 156

e. Not arithmetic

f. Arithmetic; next two terms are 12, 35

g. Arithmetic; next two terms are 51
2, 61

4
h. Not arithmetic

i. Not arithmetic

j. Arithmetic; next two terms are 1.6, 1.8

k. Not arithmetic

l. Arithmetic; next two terms are 17x, 20x

2. a. 2 b. 5 c. 4 d. –1

e. –7 f. –20

3. a. 17, 20, 23   b. –13, –15, –17

c. 6, 10, 14   d. 120, 131, 142

e. –31, –50, –69  f. 8.5, 9, 9.5

4. 42, 67, 92, 117

5. $350, $305, $260, $215, $170

 Listing terms of an arithmetic sequence (page 6)
1. a. a = 3, d = 4  b. a = 100, d = –2

 c. a = 5, d = 0.5  d. a = 3, d = 14
 e. a = 17, d = –1  f. a = –20, d = 5

2. a d Terms

a. 4 7 4, 11, 18, 25

b. –2 –4 –2, –6, –10, –14

c. 16 3.5 16, 19.5, 23, 26.5

d. –10 8 –10, –2, 6, 14

e. 7 1
2 7, 71

2, 8, 81
2

f. 50 –3 50, 47, 44, 41

g. –1.4 0.1 –1.4, –1.3, –1.2, –1.1

h. p q p, p + q, p + 2q, p + 3q

3. a. 1, 4, 7, 10, 13, … a = 1, d = 3

b. 10, 8, 6, 4, 2, …  a = 10, d = –2

c. 2, 1, 0, –1, –2, … a = 2, d = –1

d. 1
2, 34, 1, 11

4, 11
2, … a = 12, d = 14

e. 7.5, 9, 10.5, 12, 13.5, … a = 7.5, d = 1.5

f. –9, –13, –17, –21, –25, … a = –9, d = –4

 The general term of an arithmetic sequence
(page 9)

1. 226  2. 148 3. 319 4. –63

5. –250 6. –69 7. 47 8. 94

 Inverse general term problems with arithmetic 
sequences  (page 11)
1. a. tn = 7n – 5 b. tn = 7n – 20

 c. tn = 6n + 1 d. tn = –4n + 1

 e. tn = 4n + 7 f. tn = 2n – 6

2. 3 750n + 48 600; $67 350

3. $400

4. a. i. 4, 7, 10, 13, 16 ii. a = 4, d = 3

 b. i. 217 matchsticks ii. (3n + 1) matchsticks

 c. i. Shape 16 ii. Shape 33

5. a. (2.5n + 10) metres.  b. 8th counter. 

6. 11.8 m/s.

7. a. a = –16, b = –9, c = –2 b. 40th

8. a. 5 press-ups b. Day 37

9. a. 2b – a b. 3b – 2a

 Finding the number of terms in an arithmetic 
sequence (page 15)
1. a. 25th term b. 40th term c. 27th term d. 43rd term

 e. 113th term f. 27th term

2. n = 15 

3. 34 terms

 Inverse simultaneous problems with arithmetic 
sequences (page 17)
1. a. a = 24, d = 4 b. a = –6, d = 5

 c. a = 2, d = –4 d. a = 0.5, d = 1.3

 e. a = 1
5
, d = 13 f. a = 116, d = –1.5

2. a. 6, 11, 16, 21 b. a = 102

 c. 22, 20, 18, 16 d. p –24

3. In the 19th week

4. 1st row: 52 seats; last row: 1 seat

5. a. 17 matchsticks b. 12 matchsticks

 c. tn = 12n + 5 d.  185 matchsticks 

 e.  27 houses f. m – 5
12

 g.  n = 2

6.  a. 3 words b. 12 words

 c. tn = 3n + 9 d. 99 words

 e. 47th day f. More (1 104 words)

 Sum of terms of a sequence (page 22)
1.  a.  60 b. –21 c. 40 d. 93

 e.  133 f. 3 g. 6.878 h. 1 093

2. a. 126 lengths
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