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4 The arithmetic sequence

4.1 Overview
Many mathematical sequences are found in the world
of nature, science, finance and art, to name a few.

One of the most famous mathematical sequences
is the Fibonacci sequence. The Fibonacci series gets
its name from Leonardo of Pisa, who lived in the twelfth
century and later came to be known as Leonardo Fibonacci.
Although it is sometimes claimed that he discovered the
Fibonacci series, there is evidence of the series in ancient
Sanskrit texts which were written many centuries before
Leonardo. In his book Liber Abaci, published in 1202,
he posed the question, ‘if we start with a new pair of rabbits
from birth, how many pairs will there be in one year?’
He made some assumptions: there would be no deaths and
each pair would reach maturity at one month and produce
another pair after one month. In January, a new pair of
rabbits would be born (1), reaching maturity in February (1) and breeding, producing a new pair in
March (2). They would then breed again and produce a new pair in April (3), and another pair in May.
Meanwhile, the rabbits born in March would reach maturity in April so in May two new pairs of bunnies
would be produced, meaning a total of 5 pairs. Now the rabbits born in January, March, and April would all
be adding new pairs, bringing June’s total to 8 pairs.

The series would continue, with each new pair coming to maturity and one month later giving birth to
another pair to be added to the whole. Over the months, the rabbit pair expansion would look like this:

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, . . . .

If you look carefully at this sequence of numbers, starting with 1, 1, each successive term in the
Fibonacci sequence is found by adding the previous two terms together.

The Fibonacci sequence is found in many places in nature. The spirals of pine cones follow a Fibonacci
series, as do the petals of flowers and the pattern of seeds within a sunflower.

LEARNING SEQUENCE
4.1 Overview
4.2 Using recursion to generate an arithmetic sequence
4.3 Using the rule for the nth term of an arithmetic sequence
4.4 Simple interest and other applications of arithmetic sequences
4.5 Straight-line and unit cost depreciation
4.6 Review: exam practice

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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4.2 Using recursion to generate an arithmetic
sequence
4.2.1 An arithmetic sequence
When we walk on a beach or track, each footprint is
the same distance from the previous footprint. If the
length of a person’s foot is 20 cm and the distance
between each footprint is 50 cm, then beginning
from the first step on the sand the distance travelled
after each step would look like this:

20, 70, 120, 220, 270 . . .
This is called an arithmetic sequence as each term

is found by adding a certain number to the previous
term. In this case 50 is added to each successive term.

An arithmetic sequence is a sequence in which the
difference between any two successive terms in the sequence is the same. In an arithmetic sequence, the
next term in the sequence can be found by adding or subtracting a fixed value.

Consider the sequence 5, 9, 13, 17, 21 . . .. This is an arithmetic sequence, as each term is obtained by
adding 4 (a fixed value) to the preceding term.

Now consider the sequence 1, 3, 6, 10, 15. This is not an arithmetic sequence, as each term does not
increase by the same constant value.

4.2.2 The common difference
In an arithmetic sequence, the first term is referred to as t1, and the nth term is tn, where n is the term
number. The successive terms are referred to as

The difference between two consecutive terms in an arithmetic sequence is known as the common
difference. If the common difference is positive, the sequence is increasing. If the common difference is
negative, the sequence is decreasing.

The common difference is referred to as d, so for an arithmetic sequence:

t2 − t1 = d

t3 − t2 = d

t4 − t3 = d
.
.
.
tn+1 − tn = d

WORKED EXAMPLE 1

Determine which of the following sequences are arithmetic sequences, and for those sequences
which are arithmetic, state the values of t1 and d.
a. 2, 5, 8, 11, 14, . . . b. 4, −1, −6, −11, −16, . . . c. 3, 5, 9, 17, 33, . . .
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THINK WRITE

a. 1. Calculate the difference between consecutive terms
of the sequence.

a. t2 − t1 = 5 − 2
= 3

t3 − t2 = 8 − 5
= 3

t4 − t3 = 11 − 8
= 3

t5 − t4 = 14 − 11
= 3

2. If the differences between consecutive terms are
constant, then the sequence is arithmetic. The first
term of the sequence is t1 and the common
difference is d.

The common differences are constant,
so the sequence is arithmetic.
t1 = 2 and d = 3

b. 1. Calculate the difference between consecutive terms
of the sequence.

b. t2 − t1 = −1 − 4
= −5

t3 − t2 = −6 − −1
= −6 + 1
= −5

t4 − t3 = −11 − −6
= −11 + 6
= −5

t5 − t4 = −16 − −11
= −16 + 11
= −5

2. If the differences between consecutive terms are
constant, then the sequence is arithmetic. The first
term of the sequence is t1 and the common
difference is d.

The common differences are constant,
so the sequence is arithmetic.
t1 = 4 and d = −5

c. 1. Calculate the difference between consecutive terms
of the sequence.

c. t2 − t1 = 5 − 3
= 2

t3 − t2 = 9 − 5
= 4

t4 − t3 = 17 − 9
= 8

t5 − t4 = 33 − 17
= 16

2. If the differences between consecutive terms are
constant, then the sequence is arithmetic.

The common differences are not
constant, so the sequence is not
arithmetic.

4.2.3 The recurrence method of generating an arithmetic sequence
If we know the first term (t1) and the common difference (d) of an arithmetic sequence, then all the terms of
the sequence can be generated.

Consider an arithmetic sequence with first term, 3 and common difference, 2.
The sequence will be 3, 5, 7, 9, 11, . . . .
The recurrence relation for this sequence is: t1 = 3, tn+1 = tn + 2
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This is known as the recurrence method of generating an arithmetic sequence.

Term number Term

1 t1

2 t1 + d

3 t2 + d

4 t3 + d

n tn−1 + d

n + 1 tn + d

Each successive term can be found by adding the common difference to the previous term.

Recursive definition of an arithmetic sequence:

t1 = a, tn+1 = tn + d, where t1 is the first term and d is the common difference.

WORKED EXAMPLE 2

Generate the first 5 terms of the following arithmetic sequences.
a. t1 = 4, tn+1 = tn − 1 b. t1 = −10, tn+1 = tn + 6 c. t1 = 50, tn+1 = tn − 100

THINK WRITE

a. The first term is 4 and the common difference is −1. a. The first 5 terms are: 4, 3, 2, 1, 0

b. The first term is −10 and the common difference is 6. b. The first 5 terms are:
−10, − 4, 2, 8, 14

c. The first term is 50 and the common difference is −100. c. The first 5 terms are
50, − 50, − 150, − 250, − 350

4.2.4 Tabular and graphical displays of arithmetic sequences
Tables of values
When we draw a graph of an arithmetic sequence, it helps to first draw a table of values for the sequence.
The top row of the table displays the term number of the sequence, n, and the bottom of the table displays
the term value tn.

Term number (n) 1 2 3 . . . n

Term value (tn)

The data from the table of values can then be used to identify the points to plot the points of the graph of
the sequence.

Graphs of arithmetic sequences
When we draw a graph of an arithmetic sequence, the term number, n is the explanatory variable, so it
appears on the x-axis of the graph. The term value, tn is the response variable, so it appears on the y-axis of
the graph.Pdf_Folio:143
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Because there is a common difference between the terms of an arithmetic sequence, the relation between
the terms is a linear relation. This means that when the terms of an arithmetic sequence are graphed, the
points form a straight line. When the graph has a positive gradient slope, the common difference is a positive
number and the relation can be described as a model of linear growth. When the graph has a negative
gradient slope, the common difference is a negative number and the relation can be described as a model of
linear decay.

When we draw a graph of an arithmetic sequence, we can extend the straight line to determine values of
terms in the sequence that haven’t yet been determined.

WORKED EXAMPLE 3

An arithmetic sequence is described by the recurrence relation
t1 = 7, tn+1 = tn + 2.

a. Create a table of values showing the term number and term value for the first 5 terms of the
sequence.

b. Plot the graph of the sequence.
c. Use your graph of the sequence to determine the value of the 12th term of the sequence.

THINK WRITE

a. 1. Set up a table with the term number in
the top row and the term value in the
bottom row.

a. Term number 1 2 3 4 5

Term value

2. Use the recurrence relation to determine
the first 5 values of the sequence

t1 = 7

t2 = 7 + 2 = 9

t3 = 9 + 2 = 11

t4 = 11 + 2 = 13

t5 = 13 + 2 = 15
3. Complete the table with the calculated

values.
Term number 1 2 3 4 5

Term value 7 9 11 13 15

b. 1. Use the table of values to identify the
points to be plotted.

b. The points to be plotted are
(1, 7), (2, 9), (3, 11), (4, 13) and (5, 15).

2. Plot the points on the graph.
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c. 1. Join the points with a straight line and
extend the line to cover future values of
the sequence.

c.
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2. Read the required value from the graph
(when n = 12).
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3. Write the answer. The 12th term of the sequence is 29.

4.2.4 Using a scientific calculator to generate terms of an arithmetic
sequence
A scientific calculator can be used to generate the terms of an arithmetic sequence.
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WORKED EXAMPLE 4

An arithmetic sequence is described by the recurrence relation t1 = −8, tn+1 = tn + 1.5. Use a
scientific calculator to generate the first 6 terms of this sequence.

THINK WRITE

1. Type the first term of the sequence into the
calculator screen and then press Enter or =. −8

−6.4
−5.12
−4.096
−3.2768
−2.62144

3. Write the answer. The first 6 terms are
−8, −6.5, −5, −3.5, −2.5, −0.5

Units 3&4 Topic 3 Sequence 4 Concept 1

Using recursion to generate an arithmetic sequence Summary screen and practice questions

Exercise 4.2 Using recursion to generate an arithmetic sequence

1. WE1 Determine which of the following sequences are arithmetic sequences, and for those sequences
which are arithmetic, state the values of t1 and d.

a. 23, 68, 113, 158, 203, . . . . . . b. 3, 8, 23, 68, 203, . . . . . . c.
1

2
, 3
4
, 1, 5

4
, 3
2
, 7
4
, . . . . . .

2. Calculate the values of the unknown in the following arithmetic sequences.

a. 13,−12,−37, f,−87, . . . . . . b. 2.5, j, 8.9, 12.1, k, . . . . . . c. p, q, r, 9
2
, 25
4
, . . . . . .

3. MC Which of the following sequences is NOT an arithmetic sequence?
A. 4,−5,−14,−23,−32, . . . . . . B. 13, 20, 27, 34, 41, . . . . . . .
C. 21, 31, 41, 51, 61, . . . . . . . D. 1, 1, 2, 3, 5, 8, 13, 23, . . . . . . . . .

4. State which of the following situations are arithmetic
sequences.
a. A teacher hands out 2 lollies to the first student,

4 lollies to the second student, 6 lollies to the third
student and 8 lollies to the fourth student.

b. The sequence of numbers after rolling a die 8 times.
c. The number of layers of paper each time a large sheet

of paper is folded in half.
d. The house numbers on the same side of a street on a newspaper delivery route.
e. The cumulative total of the number of seats in the first 10 rows in a regular cinema (for example, with

8 seats in each row, so there are 8 seats after the first row, 16 seats after the first 2 rows, and so on).
5. For those arithmetic sequences found in question 4, where appropriate information is given, write down

the value of t1 and d.
6. WE2 Generate the first 5 terms for the arithmetic sequences defined by the following recurrence

relations.
a. t1 = −3, tn+1 = tn + 2 b. t1 = 5, tn+1 = tn − 8 c. t1 = −30, tn+1 = tn + 60
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7. Write the following arithmetic sequences as recurrence relations.
a. 2, 4, 6, 8, 10, . . . . . . . . . b. −6,−10,−14,−18, . . . . . . . . . c. 10, 20, 30, 40, 50, . . . . . . . . .

8. Tanya is given $50 by her grandparents on her birthday. She decides to save $5 of her weekly pocket
money each week to add to the gift of $50.
a. Write Tanya’s savings as a recurrence relation.
b. Is this a model of linear growth or linear decay?

9. Daniel has been given some toy dinosaurs.
At the end of each year, he adds the same number of dinosaurs to his
collection. His collection can be modelled using the
recurrence relation

t1 = 6, tn+1 = tn + 3.

a. How many dinosaurs was Daniel given?
b. How many dinosaurs did Daniel add to his collection each year?
c. How many dinosaurs did Daniel have at the end of 4 years?

10. WE3 An arithmetic sequence is described by the recurrence relation

t1 = 5, tn+1 = tn + 10.

a. Draw up a table of values showing the term number and term value for the first 5 terms of the
sequence.

b. Plot the graph of the sequence.
c. Use your graph of the sequence to determine the 9th term of the sequence.

11. An arithmetic sequence is defined by the recurrence relation t1 = 6.4, tn+1 = tn + 1.6
a. Draw up a table of values showing the term number and term value for the first 5 terms of the

sequence.
b. Plot the graph of the sequence.
c. Use your graph of the sequence to determine the 13th term of the sequence.

12. WE4 Use your calculator to generate the first 6 terms of the arithmetic sequences defined by the
following recurrence relations.
a. t1 = −3.6, tn+1 = tn + 5.2 b. t1 = −0.4, tn+1 = tn − 0.8

13. Spreadsheets can be used to generate sequences that are not arithmetic by using recursion. Use a
spreadsheet to generate the first 10 terms of the following sequences.

a. t1 = 2.13, tn+1 = 2tn + 1.1 b. t1 = −1.3, tn+1 =
1

2
tn −

1

3
14. An ice shelf is shrinking at a rate of 1200 km2

per year. When measurements of the ice shelf
began, the area of the shelf was 37 000 km2.
a. Create a recurrence relation to express the area

of the ice shelf after n years.
b. Use your relation to determine the area of the

ice shelf after each of the first 6 years.
c. Plot a graph showing the area of the shrinking

ice shelf over time.
d. Is this a model of linear growth or decay?

15. Kane’s salary starting salary at his job was $68 000.
At the end of his first year his salary increased by
2.5% and then increased by that same amount each year.
a. Write a recurrence relation to reflect Kane’s salary in his nth year in the job.
b. How much will he earn at the end of his 4th year in the job?
c. Is this recurrence relation a model of linear growth or decay?Pdf_Folio:147
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16. The population of an isolated country town is decreasing
by 250 people every year.
At the end of 2018 the population was 3750.
a. Set up a recurrence relation to show the population

of the town in n years.
b. If the population continues to decrease by the same

number, at the end of what year will the population
of the town be 0? (You may use a spreadsheet to
determine the answer to this question.)

4.3 Using the rule for the nth term of an arithmetic
sequence to make predictions
4.3.1 The pattern of the terms in an arithmetic sequence
Recursion is one way of determining the value of the terms in an arithmetic sequence but calculating t100
using recursion is a very tedious process.

Consider the arithmetic sequence for which t1 = 8 and d = 10.

8 18

+10 +10 +10 +10

28 38 48

t1 = 8 t1 = a

t2 = 8+ 10 t2 = a+ d t2 = a+ 1d

Now, t3 = 8+ 10+ 10 t3 = a+ d+ d t3 = a+ 2d

t4 = 8+ 10+ 10+ 10 t4 = a+ d+ d+ d t4 = a+ 3d

t5 = 8+ 10+ 10+ 10 t5 = a+ d+ d+ d+ d t5 = a = 4d

We notice a pattern emerging. That pattern can be described by the equation

tn = 8+ (n− 1) × 10

where n represents the number of the term.
For example, if n = 4, then the fourth term is:

t4 = 8+ (4− 1) × 10

t4 = 8+ 3 × 10

t4 = 38

Therefore, the 4th term is 38.
We can generalise this rule for all arithmetic sequences.

tn = t1 + (n− 1)d

where tn is the nth term
t1 is the first term
d is the common difference
Therefore, if we know or can determine the values of t1 and d, we can construct the rule for the sequence.Pdf_Folio:148
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WORKED EXAMPLE 5

Determine the rules that represent the following arithmetic sequences.
a. 3, 6, 9, 12, 15, . . . b. 40, 33, 26, 19, 12, . . .

THINK WRITE

a. 1. Determine the values of t1 and d. a. t1 = 3

d = t2 − t1
= 6 − 3
= 3

2. Substitute the values for t1 and d into the formula
for arithmetic sequences.

tn = t1 + (n − 1)d
= 3 + (n − 1) × 3
= 3 + 3(n − 1)
= 3 + 3n − 3
= 3n

b. 1. Determine the values of t1 and d. b. t1 = 40

d = t2 − t1
= 33 − 40
= −7

2. Substitute the values for t1 and d into the formula
for arithmetic sequences.

tn = a + (n − 1)d
= 40 + (n − 1) × −7
= 40 − 7(n − 1)
= 40 − 7n + 7
= 47 − 7n

4.3.2 Predicting future values of an arithmetic sequence
This rule enables us to predict any term of an arithmetic sequence provided we know the values of t1 and d.

WORKED EXAMPLE 6

Determine the 20th term of the following arithmetic sequence.

5, 40, 75, 110, 145, . . .

THINK WRITE

1. Determine the value of t1. t1 = 5

2. Determine the value of d. You need to calculate
only one difference as the question states that it
is an arithmetic sequence.

d = t2 − t1
= 40 − 5
= 35

3. Use the rule tn = t1 + (n − 1)d where n is 20 for
the 20th term.

t20 = 5 + (20 − 1) × 35
= 5 + 19 × 35
= 670

4. Write the answer. The 20th term is 670.

If we are given only two terms of an arithmetic sequence, we are able to use the rule tn = t1 + (n− 1)d to
set up two simultaneous equations to determine the value of t1 and d and hence write down the rule for the
arithmetic sequence.
Pdf_Folio:149
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WORKED EXAMPLE 7

The third term of an arithmetic sequence is −1 and the fifth term is 11.
a. Write down the rule for the arithmetic sequence.
b. Determine the 50th term of the sequence.

THINK WRITE

a. 1. We know that t3 = −1 and that tn = t1 + (n − 1)d. a. t3 = t1 + 2d = −1

2. We know that t5 = 11 and that tn = t1 + (n − 1)d. t5 = t1 + 4d = 11

3. Solve the 2 equations simultaneously using the
elimination technique.
Eliminate t1, by subtracting equation [1] from
equation [2].

t1 + 2d = −1 [1]
t1 + 4d = 11 [2]

2d = 12 [2] − [1]
d = 6

4. Evaluate t1 by substituting d = 6 into either of the
two equations.

Substituting d = 6 into [1]:
t1 + 12 = −1

t1 = −13
5. To determine the rule, substitute values for a and d

into tn = t1 + (n − 1)d.
tn = −13 + (n − 1) × 6

tn = −13 + 6n − 6

tn = −19 + 6n
b. 1. To determine the 50th term or t50, substitute n = 50

into the rule.
b. tn = −19 + 6n

t50 = −19 + 6 × 50
= −19 + 300
= 281

2. Write your answer. The 50th term is 281.

Interactivities Terms of an arithmetic sequence (int-6261)

Arithmetic sequences (int-6261)

Units 3&4 Topic 3 Sequence 4 Concept 2

Using the rule for the nth term of an arithmetic sequence to make predictions Summary screen and practice questions

Exercise 4.3 Using the rule for the nth term of an arithmetic sequence
to make predictions

1. WE5 Determine the equations that represent the following arithmetic sequences.

a. −1, 3, 7, 11, 15, . . . b. 1.5,−2,−5.5, −8,−11.5 c.
7

2
,
11

2
,
15

2
,
19

2
,
23

2
, . . .

2. Determine the first five terms of the arithmetic sequences defined by the following recurrence relations.

a. tn = 5+ 3(n− 1) b. tn = −1− 7(n− 1) c. tn =
1

3
+ 2

3
(n− 1)
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3. WE6 For each of the arithmetic sequences given, determine
a. the 25th term of the sequence 2, 7, 12, 17, 22, . . .
b. the 30th term of the sequence 0, 100, 200, 300, 400, . . .
c. the 33rd term of the sequence 5, −2, −9, −16, −23, . . .

4. MC The 41st term of the arithmetic sequence −4.3, −2.1, 0.1, 2.3, 4.5, . . . is
A. 83.7.
B. 85.9.
C. 92.3.
D. 172.4.

5. WE7 Evaluate the following.
a. The 2nd term of an arithmetic sequence is 13 and the 5th term is 31. What is the 17th term of this

sequence?
b. The 2nd term of an arithmetic sequence is −23 and the 5th term is 277. What is the 20th term of this

sequence?
c. The 2nd term of an arithmetic sequence is 0 and the 6th term is −8. What is the 32nd term of this

sequence?
d. The 3rd term of an arithmetic sequence is 5 and the 7th term is −19. What is the 40th term of this

sequence?
e. The 4th term of an arithmetic sequence is 2 and the 9th term is −33. What is the 26th term of this

sequence?
6. MC The 2nd term of an arithmetic sequence is −2 and the 6th term is 2. The 27th term of this

sequence is
A. 20.
B. 21.
C. 22.
D. 23.

7. WE4

a. Determine the 20th term of the sequence 85, 72, 59, 46, 33, . . .
b. Determine the first value of the arithmetic sequence in which t70 = 500 and d = −43.

8. a. Determine the common difference of the arithmetic sequence that has a first term of −32 and an 8th
term of 304.

b. An arithmetic sequence has a first term of 5 and a common difference of 40. Which term number has
a value of 85?

c. An arithmetic sequence has a first term of 40 and a common difference of 12. Which term number
has a value of 196?

9. For the following arithmetic sequences:
a. 4, 13, 22, 31, . . . which term, tn, will be equal to 58?
b. 9, 4.5, 0, . . . which term, tn, will be equal to −18?
c. −60, −49, −38, . . . which term, tn, will be the first to be greater than 10?
d. 100, 87, 74, . . . which term, tn, will be the first to be less than 58?

10. A batsman made 23 runs in his first innings, 33 in his second and
43 in his third. If he continued to add 10 runs each innings, write
down a rule for the number of runs he would have made in his
nth innings.

11. In a vineyard, rows of wire fences are built to support the vines. The length
of the fence in row 1 is 40m, the length of the fence in row 2 is 43m,
and the length of the fence in row 3 is 46m. If the lengths of the fences
continue in this pattern, write down a rule for the length of a fence in row
number n.
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13. A taxi company charges a flag fall of $20 and
$0.90/km.

a. Write the rule for calculating the cost (C) of
catching a taxi for n km.

b. If the distance from the airport to the city is
15 km, what is the total charge for a taxi ride?

14. Three consecutive terms of an arithmetic sequence
are x− 5, x+ 4 and 2x− 7. Determine the value of x.

15. The graph shows some points of an arithmetic sequence.
a. What is the common difference between consecutive terms?
b. What is the value of the first term of the sequence?
c. What is the value of the 12th term of the sequence?
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16. Sketch the graph of tn = t1 + (n− 1)d, where t1 = 15 and
d = 25, for the first 10 terms.
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12. The first fence post in a fence is 12m from the road, the next is 15.5m from the road and the next is
19m from the road. The rest of the fence posts are spaced in this pattern.
a. Write down a rule for the distance of fence post n from the road.
b. If 100 posts are to be erected, how far will the last post be from the road?
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17. An employee starts a new job with a $60 000 salary in
the first year and the promise of a pay rise of $2500 at
the end of each year.

a. How much will her salary be in their 6th year?
b. How long will it take for her salary to reach $85 000?

4.4 Simple interest and other applications of
arithmetic sequences
4.4.1 Modelling a simple interest loan or investment using recurrence
relation
When money is borrowed or invested, and interest is calculated as a percentage of the initial investment or
loan, this is known as simple interest.

Consider an investment of $5000 at a simple interest rate of 5% p.a., invested for 5 years.

where
I is the total interest
P is the principal or initial amount borrowed or invested

i is
interest rate

100
n is the number of periods (time)

As 5% of $5000 = 5

100
× 5000 = $250, the simple interest paid each year is $250.

The following table summarises the investment over the 5 years.
Note: For financial calculations, V is used in place of t.

n Vn Interest Vn+1

0 5000 250 5250

1 5250 250 5500

2 5500 250 5750

3 5750 250 6000

4 6000 250 6250
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×time
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The investment at the end of each of the first 5 years will be
Year 1: 5000+ 250 = 5000+ 250 × 1 = $5250
Year 2: 5000+ 250+ 250 = 5000+ 250 × 2 = $5500
Year 3: 5000+ 250+ 250+ 250 = 5000+ 250 × 3 = $5750
Year 4: 5000+ 250+ 250+ 250+ 250 = 5000+ 250 × 4 = $6000
Year 5: 5000+ 250+ 250+ 250+ 250+ 250 = 5000+ 250 × 5 = $6250
The terms of this investment follow an arithmetic sequence:

$5000, $5250, $5500, $5750, $6000, $6250

where V0 = $5000 and d = $250.
The recurrence relation for a simple interest loan or investment is:
V0 = a, Vn+1 = Vn + d
where V0 is the initial amount and d is the interest added each year.

WORKED EXAMPLE 8

$645 is invested in a simple interest account for 5 years at 5% p.a.
a. Set up a recurrence relation for this investment.
b. Using the recurrence relation from part a, complete the following table to determine the value

of the investment at the end of each of the 5 years.

n Vn Interest Vn+1

0

1

2

3

4

c. Sketch the graph of the investment for the first 5 years.
d. Using the graph from part c, determine the total amount of the investment at the end

of 8 years, correct to the nearest $100.

THINK WRITE

a. 1. Calculate the amount of
interest earned per year.

a. Interest = 5

100
× 645 = $32.25

2. Write the values of V0

and d.
V0 = 645
d = 32.25

3. Write the recurrence
equation

V0 = 645,Vn+1 = Vn + 32.25
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b. Complete the table using
the recurrence relation.

b.
n Vn Interest Vn+1

________ ________ ________ ________

0 645 32.25 645 + 32.25 = $677.25

1 677.25 32.25 677.25 + 32.25 = $709.50

2 709.50 32.25 709.50 + 32.25 = $741.75

3 741.75 32.25 741.75 + 32.25 = $774

4 774 32.25 774 + 32.25 = $806.25

c. Draw a set of axes with
the term number (year)
on the horizonal axes
and the value of the
investment on the
vertical axes. Plot the
points (0, 645),
(1, 677.25),
(2, 709.50),
(3, 741.75),
(4, 774),
(5, 806.25)
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d. 1. Extend the graph from
part 0 to n = 8.

d.
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2. Read value of
investment from the
graph at n = 8.

Value of investment after 8 years is $900 to the closest $100.

4.4.2. Modelling a simple interest loan or investment using a rule
The total value of a simple interest loan or investment can also be calculated using the rule:

A = P+ I

where
A is the total amount at the end of the investment or loan period
P is the initial amount borrowed or invested
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I = Pin where I is the total interest, P is the principal or initial amount borrowed or invested, i is
interest rate

100
and n is the number of periods (time).

WORKED EXAMPLE 9

Calculate the amount of simple interest, I, earned and the total amount, A, at the end of the
term, if:
a. $12 000 is invested for 5 years at 9.5% p.a.
b. $2500 is invested for 3 months at 4.5% p.a.

THINK WRITE

a. 1. Write down the formula for simple interest. a. I = Pin

2. Write down the known values of the variables. P = $12 000 i = 9.5
100

n = 5 years

3. Substitute the values into the given formula. I = 12 000 × 9.5
100

× 5

= 570 000

100

4. Evaluate. = 5700

5. Answer the question and include the appropriate
unit.

The amount of interest earned is $5700.

6. Write down the formula for the total amount. A = P + I

7. Substitute the values for P and I. = 12 000 + 5 700

8. Evaluate. = 17 700

9. Answer the question and include the appropriate
unit.

The total amount at the end of the term
is $17 700.

b. 1. Write down the formula for simple interest. b. I = Pin

P = $2500,2. Write down the known values of the variables.

i = 4.5
100

T = 3 months

= 3

12
or .25 years

Note: T must be expressed in years, so divide
3 months by 12 months.

3. Substitute the values into the given formula. I = 2500 × 4.5
100

× 0.25

= 2812.5
100

4. Evaluate and round off the answer to 2 decimal
places.

= 28.13

5. Answer the question and include the appropriate
unit.

The amount of interest earned is $28.13.

6. Write down the formula for the total amount. A = P + I
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7. Substitute the values for P and I. = 2500 + 28.13
8. Evaluate. = 2528.13
9. Answer the question and include the appropriate

unit.
The total amount at the end of the term
is $2528.13.

4.4.3 Calculating P, i and n using the simple interest rule
In many cases we may wish to determine the principal, interest rate or period of a loan. In these situations, it
is necessary to rearrange the simple interest rule.

Rearranged simple interest rule I = Pin

WORKED EXAMPLE 10

A bank offers 9% p.a. simple interest on an investment. At the end of 4 years the interest earned
was $215. How much was invested?

THINK WRITE

1. Write the simple interest formula. I = Pin

2. List the values of I, i and n. I = 215, i = 9

100
= 0.09, n = 4

3. Substitute into the formula. I = Pin
215 = P × 0.09 × 4

4. Make P the subject by dividing both sides by
(0.09 × 4)

P = 215

0.09 × 4

5. Use a calculator to evaluate. P = 597.22
6. Write your answer. The amount invested was $597.22.

WORKED EXAMPLE 11

When $720 is invested for 36 months it earns $205.20 simple interest. Calculate the yearly interest
rate.

THINK WRITE

1. Write the simple interest formula with i as
the subject.

I = Pin

i = I

Pn
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To determine the principal P = I
in

To determine the interest rate i = I
Pn

To determine the period of the loan or investment n = I
Pi
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2. List the values of P, I, and n.
n must be expressed in years.

P = 720, I = 205.20, n = 36months (3 years)

3. Substitute into the formula i = I

Pn

= 205.20
720 × 3

= 0.095
4. Multiply i by 100 to obtain the yearly

interest rate. Use a calculator to evaluate.
Interest rate = 0.095 × 100 = 9.5%

5. Write your answer. The interest rate offered was 9.5% per annum.

WORKED EXAMPLE 12

Determine how long it will take, to the nearest year, to earn $86.70
in interest when $255 is invested at 8.5% p.a.

THINK WRITE

1. Write the simple interest formula with n as
the subject.

I = Pin

n = I

Pi

2. List the values of P, I, and i. P = 255, I = 86.70, i = 8.5
100

= 0.085

3. Substitute into the formula n = I

Pi

= 86.70
255 × 0.085

= 4
4. Write your answer. The period of the investment was

4 years.

Units 3&4 Topic 3 Sequence 4 Concept 3

Simple interest and other applications of arithmetic sequences Summary screen and practice questions

Pdf_Folio:158

158 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c04TheArithmeticSequence_print” — 2019/5/24 — 12:27 — page 159 — #20

Exercise 4.4 Simple interest and other applications of arithmetic
sequences

1. WE8 $415 is invested in a simple interest account for 4 years at 7% p.a.
a. Set up a recurrence relation for this investment.
b. Using the recurrence relation from part a, complete the following table to determine the value of the

investment at the end of each of the 4 years.

n Vn Interest Vn+1

0

1

2

3

c. Sketch the graph of the investment for the first 4 years.
d. Using the graph from part c, determine the total amount of the investment at the end of 7 years,

correct to the nearest $100.
2. Savings of $20 000 are to be invested at 8% p.a. simple interest.

a. Copy and complete the following table to calculate the value of the investment at the end of 5 years.

n Vn Interest Vn+1

0

1

2

3

4

b. Draw a graph of the value of the investment.
c. Determine the gradient of the linear graph drawn in part b and interpret the value of the gradient.
d. Use you graph or some other method to determine the amount of interest that would have been

earned after 10 years.
3. WE9 Calculate the amount of simple interest, I, earned and the total amount, A, at the end of the term if

a. $750 is invested for 3 years at 12% p.a.
b. $20 000 is invested for 3 years and 6 months at 11% p.a.

4. Robyn wishes to purchase a new dress worth $350 to wear to the school formal. If she borrows the total
amount from the bank and pays it off over 3 years at 11% p.a. simple interest, what is the total amount
Robyn must pay back to the bank?

5. The Sharks Building Society offers loans at 8% p.a. simple interest for a period of
18 months. Andrew borrows $2000 from Sharks to buy Monique an engagement ring.
Calculate the amount of interest Andrew is to pay over the 18 months.
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6. Silvio invested the $1500 he won in Lotto with an insurance company bond that pays 12% p.a. simple
interest provided he keeps the bond for 5 years. What is Silvio’s total return from the bond at the end of
the 5 years?

7. The insurance company that Silvio used in the previous question allows people to withdraw part or
all the money early. If this happens the insurance company will only pay 6% p.a. simple interest on the
amount which is withdrawn over the period it was invested in the bond. The part which is left in the bond
receives the original agreed interest. Silvio needed $700 for repairs to his car 2 years after he had invested
the money but left the rest in for the full 5 years. How much interest did he earn from the bond in total

8. WE10 A bank offers 7% p.a. simple interest on an investment. At the end of 4 years the interest
earned was $1232. How much was invested?

9. Lisa invested in a loan that offered 9% p.a. simple interest. After 3 years the investment had earned $576.
What was Lisa’s initial investment.

10. WE11 When $150 is borrowed for 2 months the simple interest charged is $20. Calculate the yearly
interest rate.

11. WE12 An amount of $6000 was invested at 4.5% p.a. Determine how long it will take, to the nearest
month, to earn $630 in interest.

12. Jack Kahn put some money away for 5 years in a bank account which paid 3% p.a. interest. He found from
his bank statement that he had earned $66. How much did Jack invest?

13. James needed to earn $225. He invested $2500 in an account earning simple interest at a rate of
4.5% p.a. How many months will it take James to achieve his aim?

14. Carol has $3000 to invest. Her aim is to earn $450 in interest at a rate of 5% p.a. Over what
term would she invest?

15. Alisha has $8900 that she is able to invest. She has a goal of earning at least $1100 in 2 years or less.
Do any of the following investments satisfy Alisha’s goal?
a. 10% p.a. for 15 months
b. 4% p.a. $1200
c. After 100 weeks a final payout of $10 500
d. After 2 years at 7.2% p.a.

16. Jill and John decide to borrow money to improve their yacht, but
cannot agree which loan is the better value. They would like to
borrow $2550. Jill goes to the Big-4 Bank and determines that they
will lend her the money at 11% p.a. simple interest for 3 years. John
determines that the Friendly Building Society will lend the $2550 to
them at 1% per month simple interest for the 3 years.
a. Which institution offers the better rate over the 3 years?
b. Explain why.

17. Sue and Harry invested $14 500 in state government bonds at 8.65%
p.a. The investment is for 10 years and the interest is paid
semi-annually (that is, every six months). Calculate how much
interest:
a. they receive every payment
b. will be received in total.

18. Anna invested $85 000 in Ski International debentures. She earns
7.25% p.a. which is paid quarterly for one year.
a. Calculate how much interest

i. she receives quarterly
ii. will be received in total, over a year.

b. Would Anna receive the same amount of interest over a 3 year period if it were paid annually
rather than quarterly?
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19. Mrs Williams invested $60 000 in government bonds at 7.49% p.a. with interest paid semi-annually
(that is, every 6 months).
a. How much interest is she paid each 6 months?
b. How much interest is she paid over 3 years?
c. How long would the money need to be invested to earn a total of $33 705 in interest?

20. A graph is drawn to show the growth of an investment of $6000 at 4.8% p.a. simple interest for each
year for 5 years.
a. Explain why this will be a linear graph.
b. Without drawing the graph, calculate the value of the gradient.
c. Is this situation a linear model of growth or decay?

21. Mark has $5500 to invest at i. 3% p.a. ii . 3.5% p.a. iii. 3.75% p.a.
For each of the interest rate options complete the recurrence relations below.
a. i. V0 = 5500,Vn+1 = Vn + ?

ii. V0 = ?,Vn+1 = Vn + 192.50
iii. V0 = ?,Vn+1 = Vn + ?

b. Complete the following table.

Year 0 1 2 3 4 5

3% $5500 $5830 $6160 $6325

3.5% $5692.50 $5885 $6077.50 $6462.50

3.75% $5500 $5706.25 $6118.75 $6325

c. Sketch the three graphs of the investment options on the same axes.
d. Compare and comment on the gradient of the graphs.

4.5 Straight-line and unit cost depreciation
4.5.1 Modelling straight-line depreciation
An asset is an item that has value to its owner. Many assets such as cars and computers lose value over time.
This is called depreciation. Some businesses set aside the amount of depreciation of their assets, so that
they have the money saved to replace assets such as photocopiers when necessary.

Straight-line depreciation is where the asset depreciates by a constant amount each year. When this type
of depreciation is graphed a straight line occurs.

After a certain period of time, or when an asset reaches a certain value, the asset is considered to be no
longer of any worth. This is called its scrap value. At that point, the asset will be sold or sent for recycling.

Straight-line depreciation follows an arithmetic sequence and can be expressed as a recurrence relation:
V0 = a, Vn+1 = Vn − d , where V0 is the initial value of the asset, Vn is the value of the asset after n years

and d is the depreciation amount each year.
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WORKED EXAMPLE 13

A printer was purchased for a company office for $1500.
The flat rate depreciation for the printer is $170 each year.

Complete the following table to calculate the future value of
the printer at the end of 5 years.

Time, n (years) Depreciation ($) Future value ($)

0 0 1500

1

2

3

4

5

THINK WRITE

1. The depreciation is $170 each year.
Subtract $170 from $1500 and
subsequent values in the ‘Future
value’ column.

Time, n (years) Depreciation ($) Future value ($)

____________ ____________ ____________

0 0 1500

1 170 1330

2 170 1160

3 170 990

4 170 820

5 170 650

2. Write the answer. The printer has a future value of $650 after 5 years.

WORKED EXAMPLE 14

The following table shows the depreciating value of a computer.

Age (years) Value ($)

0 4000

1 3500

2 3000

3 2500

4 2000

5 1500

a. Graph the value against time.
b. Is this a linear model of growth or decay?
c. Determine the gradient of the graph and interpret the gradient.
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THINK WRITE

a. 1. Draw a set of axes with age on the horizontal axes
and value on the vertical.

a.

V
al

u
e 

($
)

Age (years)

0 1 2 3 5 74 6 8 9

500

1000

1500

2000

2500

3000

3500

4000

4500

2. Plot each point given by the table.

3. Join all points to graph the function.

b. The graph is a straight line, sloping down from left
to right, so a linear model of decay.

b. A linear model of decay.

c. The gradient is the amount the computer is
depreciating each year.

c. Gradient = 3500
− 4000

= −500
For every increase of 1 year, the
computer decreases in value by $500.

4.5.2 Calculating straight-line depreciation using a rule
The future value of an asset can be calculated using a linear equation.

WORKED EXAMPLE 15

A plumber purchases new equipment for a total
of $80 000.
The value of the equipment is depreciated by

$7500 per year. The equipment is considered
to have a scrap value of $10 000.
a. Calculate the future value of the equipment

after 5 years.
b. Calculate the number of years before the

equipment reaches its scrap value.

THINK WRITE

a. 1. Write the formula. a. Vn = V0 − nd

2. Substitute for V0, d and n. Vn = 80 000 − 5 × 7500
= 42 500
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Vn = V0 − nd,
where
Vn is the future value of the asset after n years,
V0 is the initial value of the asset,
d is the amount of depreciation each year.
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3. Write the answer. After 5 years, the equipment will be
worth $42 500.

b. 1. Write the formula. b. Vn = V0 − nd

2. Substitute for Vn,V0 and d. 10 000 = 80 000 − 7 500n

3. Solve the equation to determine the value of n. 7500n = 70000

n = 9
1

3

Write the answer. The equipment should be replaced
after 9 years.

4.5.3 Calculating unit cost depreciation using a recurrence relation
Many assets depreciate based on their use rather than their age. A car that
has a reading of 160 648 km on its odometer will not be worth the same
as a car the same age and make but with an odometer reading of 60 000 km.

Unit cost depreciation follows an arithmetic sequence and can be
expressed as a recurrence relation:
V0 = a,Vn+1 = Vn − d, where V0 is the initial value of the asset,

Vn is the value of the asset after n outputs and d is the depreciation amount
per output.

WORKED EXAMPLE 16

A photocopier is purchased for an office for $13 000.
It depreciates at a rate of 19 cents per copy.
a. Set up a recurrence relation for the depreciation of the

photocopier.
b. Generate a depreciation schedule for the photocopier after it

has printed 10000, 20000, 30000, 40000 and 50000 copies.

THINK WRITE

a. 1. Write the formula for the recurrence relation. a. V0 = a,Vn+1 = Vn − d

2. Write the values for V0 and d. V0 = 13000, d = 0.19
Substitute into the formula. V0 = 13000,Vn+1 = Vn − 0.19

b. The depreciation amount for 10 000 pages is:
0.19 × 10 000 = $1900.
Draw the depreciation schedule and complete
the table.

b. Pages printed Future value (Vn)

____________ ____________

0 13000

10000 11 100

20000 9200

30000 7300

40000 5400

50000 3500

Pdf_Folio:164

164 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c04TheArithmeticSequence_print” — 2019/5/24 — 12:27 — page 165 — #26

4.5.4 Calculating unit cost depreciation using a rule
Unit cost depreciation can be calculated using the rule:

Vn = V0 − nd,

where
Vn is the future value of the asset after n outputs,
V0 is the initial value of the asset,
d is the amount of depreciation per output.

WORKED EXAMPLE 17

A truck is purchased for $65 000 and depreciates at a rate of 25 cents per kilometre driven. In the
first year, the truck is driven for 45 215 km. The scrap value of the truck is $15 000.
a. Calculate the depreciation for the first year.
b. Calculate the number of kilometres on the odometer for the truck to reach its scrap value.

THINK WRITE

a. 1. Depreciation =
Number of km × rate

a. Depreciation = 45 215 × 0.25
= $11 303.75

2. Write the answer. In the first year, the truck depreciates by
$11 303.75

b. 1. Determine the decrease in value
from purchase to scrap value.

b. Total depreciation = 65 000 − 15 000
= $50 000

2. Number of km to scrap value =
Total depreciation

Rate

Number of km to scrap value = Total depreciation

Rate

= 50 000

0.25
= 200 000

3. Write the answer. The truck will reach its scrap value after 200 000 km.

Units 3 & 4 Topic 3 Sequence 3 Concept 3

Straight-line and unit cost depreciation Summary screen and practice questions

Exercise 4.5 Straight-line and unit cost depreciation

1. WE13 New exercise equipment was purchased for a gym for
$25 000.
The flat rate depreciation for the equipment is $1750 each year.

Complete the following table to calculate the future value of the
equipment at the end of 5 years.
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Time, n (years) Depreciation ($) Future value ($)

0 0 25 000

1

2

3

4

5

2. A car that is purchased for $45 000 depreciates by $5000 each year.
a. Write the recurrence relation for this situation.
b. Using the recurrence relation, complete the depreciation schedule below.

Time, n (years) Depreciation ($) Future value ($)

0 0 45 000

1

2

3

4

3. WE14 The following table shows the depreciating
value of a tractor.

Age (years) Value ($)

0 100 000

1 90 000

2 80 000

3 70 000

4 60 000

5 50 000

a. Graph the value against age.
b. Is this a linear model of growth or decay?
c. Determine the gradient of the graph and interpret the gradient.

4. WE15 An airline purchases an airplane for $60 million. The airplane depreciates by $4.5 million each
year. The airplane is considered to have a scrap value of $24 million.
a. Calculate the future value of the airplane after 5 years.
b. Calculate the number of years before the airplane reaches its scrap value.
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5. The rule Vn = 50 000− 6000n gives the value, Vn, of a car when it is n years old.
a. Plot a graph of Vn against n, for n = 0, 1, 2, 3, 4, 5.
b. Use your graph to determine after how many years (to the nearest year) the car reaches a scrap value

of $0.
6. Calculate the future value

a. after 5 years of a computer that is purchased for $5000 and depreciates by $800 per year.
b. after 6 years of a semi-trailer that is purchased for $750 000 and depreciates by $90 000 each year.

7. WE16 A laundry purchased an industrial dryer for $15 000. It
depreciates at a rate of 55 cents per use.
a. Set up a recurrence relation for the depreciation of the dryer.
b. Generate a depreciation schedule for the value of the dryer after it has

been used 500, 1000, 1500, 2000 and 2500 times.
8. WE17 A taxi is purchased for $44 000 and depreciates at a rate of 32 cents

per kilometre driven.
In the first year, the taxi is driven for 82 000 km. The scrap value of the

taxi is $8000.
a. Calculate the depreciation for that year.
b. Calculate the number of km on the odometer for the taxi to reach its

scrap value.
9. Calculate the length of time in years for each of the following items to

depreciate to the value given
a. A computer purchased for $5600 to depreciate to less than $1000 at

$900 per year
b. An electric guitar purchased for $1200 to depreciate to less than

$500 at $150 per year
c. An entertainment unit purchased for $6000 to become worthless at

$750 per year
d. Office equipment purchased for $12 000 to depreciate to less than

$2500 at $1500 per years

10. A motor vehicle depreciates from $40 000 to $15 000 in 10 years. Assuming that it is depreciating in a
straight line, calculate the annual amount of depreciation.

11. Calculate the annual amount of depreciation in an asset that depreciates
a. from $20 000 to $4000 in 4 years
b. from $175 000 to $50 000 in 10 years
c. from $430 000 to $299 500 in 9 years.

12. A computer purchased for $3600 is written off in 4 years. Calculate the annual amount of depreciation.
13. A car that is 5 years old has an insured value of $12 500. If the car is depreciating at a rate of $2500 per

year, calculate its purchase price.
14. Calculate the purchase price of each of the following assets given that:

a. after 5 years the value is $50 000 and is depreciating at $12 000 per year
b. after 15 years the value is $4000 and is depreciating at $1500 per year
c. after 25 years the value is $200 and is depreciating at $50 per year.

15. An asset that depreciates at $6500 per year is written off after 12 years. Calculate the purchase price of
that asset.
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16. A tradesman’s utility was purchased new for $48 000 and its scrap
value is $6000.
The utility needs to be replaced after it has done 120 000 km.
a. Determine the depreciation rate ($/km).
b. Calculate the amount of depreciation in a year if 15 555 km

were travelled
c. Write the equation to determine the value of the utility after travelling n km.
d. Calculate the future value of the utility after it has travelled 70 000 km.
e. Complete the following depreciation schedule.

n (km) Future value (Vn)

0 48 000

30 000

60 000

90 000

120 000 6000

1 . A printer was purchased for $34 000 and depreciates at a rate of $21.20 per million pages printed. In its
first year, 295 million pages were printed and in its second year, 381 million pages were printed.
Calculate

a. the depreciation for the first year.
b. the future value at the end of the second year.

4.6 Review: exam practice
A summary of this chapter is available in the Resources section of your eBookPLUS at
www.jacplus.com.au.

Simple familiar
1. MC Which of the following sequences is generated by the following recurrence relation?

t1 = −5, tn+1 = tn − 6

A. −5,−6,−7,−8, ........
B. −6,−1, 4, 9, ........
C. −5,−11,−17,−23, ........
D. −5, 1, 7, 13, ........

2. MC The population of kangaroos in a national park is increasing by 250 kangaroos
each year.
If the initial population of kangaroos was 2300, which of the following

recurrence relation fits this situation?
A. t1 = 250, tn+1 = tn + 2300
B. tn = 250, tn+1 = t0 + 2300
C. t1 = 2300, tn+1 = tn − 250
D. t1 = 2300, tn+1 = tn + 250
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3. MC The following table shows the first 6 terms of an arithmetic sequence.

n tn

1 2

2 9

3

4 23

5

6 37

The two missing values are
A. 16, 30. B. 15, 29.
C. 16, 29. D. 15, 30.

4. MC For the arithmetic sequence, −1, 1, 3, 5, 7, . . .. the values of t1, the value of d and the rule for the
sequence are given respectively as
A. t1 = −1, d = 2, tn = −3+ 2n.
B. t1 = −1, d = 2, tn = −3− n.
C. t1 = 1, d = −1, tn = −3+ 2n.
D. t1 = 2, d = −1, tn = −3+ 2n.

5. MC The 43rd term of the arithmetic sequence −7, 2, 11, 20, 29, . . . is
A. −327. B. −243.
C. 371. D. 380.

6. MC The 3rd term of an arithmetic sequence is 3.1 and the 7th term is −1.3. The value of the
31st term is
A. −153.7. B. −27.7.
C. 28.9. D. 38.3.

7. MC If Wai Keet had $63 in his bank account and earned 9% p.a. over
3 years, the simple interest earned would be
A. $17.01.
B. $5.67.
C. $22.68.
D. $80.01.

8. MC Maclay invested $160 in a bank for 6 years, earning 8% simple interest
each year. At the end of 6 years, he will receive in total
A. $76.80.
B. $768.
C. $928.
D. $236.80.

9. MC A loan of $1000 is taken over 5 years. The total amount repaid for this
loan is $1800. The simple interest rate per year on this loan is closest to
A. 5%.
B. 9%.
C. 16%.
D. 18%.
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10. MC Which of the following tables below shows a straight-line depreciation?

A.
Age (years) Value ($)

New (0) 4000

1 3600

2 3240

3 2916

4 2624

5 2362

B.
Age (years) Value ($)

New (0) 4000

1 3600

2 3200

3 2800

4 2400

5 2000

C.
Age (years) Value ($)

New (0) 4000

1 3600

2 3300

3 3100

4 3000

5 2950

D.
Age (years) Value ($)

New (0) 4000

1 3000

2 2500

3 1500

4 1000

5 500

Complex familiar
13. Julian has $25 000 to invest at 5% p.a., 6% p.a. or 8% p.a.

a. Complete the following table to show the interest that he would earn over 5 years.

No. of years 1 2 3 4 5

Interest (5%)

Interest (6%)

Interest (8% )

b. Graph the information in the table on the same set of axes.
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11. MC A restaurant purchased a new industrial grade
dishwasher for $8500.
It depreciates according to a straight-line model at $400

each year. How many years until it reaches a scrap value
of $200?
A. 18 B. 19 C. 20 D. 21

12. MC A photocopier was purchased for $5400. It depre-
ciates at a rate of $122.20 per million pages copied. If 8
million pages were printed in the first year, the value of
the copier at the end of that year would be
A. $4422.40. B. $3123.56. C. $2154.89. D. $2322.44.
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14. Proceeds from the church fete were $3000 in 2010.
In 2011 the proceeds were $3400 and in 2012 they
were $3800. If they continued in this pattern, what were
the proceeds in 2019?

15. The following table shows the depreciating value of a yacht.

Age (years) Value ($)

0 200 000

1 180 000

2 160 000

3 140 000

4 120 000

5 100 000

a. Draw a graph of the value of the yacht against its age.
b. Write a rule for the value (Vn) of the yacht at n years of age.

16. Calculate the future value of an asset
a. after 6 years, that was purchased for $4000 and depreciates by $450 each year.
b. after 10 years, that was purchased for $75 000 and depreciates by $6000 each year.
c. after 9 years, that was purchased for $640 000 and depreciates by $45 000 each year.

Complex unfamiliar
17. An arithmetic sequence can be modelled using the recurrence relation shown below.

t1 = 1535, tn+1 = tn − 354

a. List the second and third term in the sequence.
b. What is the value of d, the common difference?
c. If the rule for calculating tn after n years is in the form, tn = a + bn, what are the values of a and b?

18. Simone invested $114 000 in a savings account. She earns 7.25% p.a. simple interest which is paid
monthly for one year.
a. Calculate how much interest

i. she receives monthly ii. will be received in total, over a year.
b. Would Simone receive the same amount of interest over a 3 year period if it were paid annually

rather than monthly?
19. Alisha has $8900 to invest. She has a goal of earning at least $1100 in 2 years or less. Do any of the

following investments satisfy Alisha’s goal?
a. 10% p.a. for 15 months b. 4% p.a. earning $1200
c. After 100 weeks a final payout of $10 500 d. After 2 years at 7.2% p.a.

20. a. A movie projector is purchased by a cinema for $30 000. The projector depreciates by $2500 each
year. Calculate the length of time it takes for the projector to be written off.

b. A camera that was purchased new for $1500 has a future value of $500 four years later. Calculate the
annual amount of depreciation on the camera.

Units 3 & 4 Sit exam
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Answers
4 The arithmetic sequence
Exercise 4.2 Using recursion to generate an
arithmetic sequence
1. a. Arithmetic; t1 = 23, d = 45

b. Not arithmetic

c. Arithmetic: t1 =
1

2
, d =

1

4
2. a. f = −62

b. j = 5.7, k = 15.3

c. p = −
3

4
, q = 1, r =

11

4
3. D
4. a, d, e
5. a. t1 = 2, d = 2

b. a = not specified, d = 2
c. a = 8, d = 8

6. a. −3,−1, 1, 3, 5
b. 5,−3,−11,−19,−27
c. −30, 30, 90, 150, 210

7. a. t1 = 2, tn+1 = tn + 2
b. t1 = −6, tn+1 = tn − 4
c. t1 = 10, tn+1 = tn + 10

8. a. t1 = 50, tn+1 = tn + 5
b. Growth

9. a. 6
b. 3
c. 18

10. a.
Term number 1 2 3 4 5

Term value 5 15 25 35 45

b.

2
0

10

4

Term number

T
e
rm

 v
a
lu

e

1 3 5

20

30

40

50

tn

n

c. 85

11. a.
Term number 1 2 3 4 5

Term value 6.4 8 9.6 11.2 12.8

b.

20 4

Term number

T
e
rm

 v
a
lu

e

1 3 5

6

7

8

9

10

11

12

13

14

tn

n

c. 25.6

12. a. −3.6, 1.6, 6.8, 12, 17.2
b. −0.4,−1.2,−2,−2.8,−3.6,−4.4

13. a. 2.13, 5.36, 11.82, 24.74, 50.58, 102.26, 205.62,
412 .34 ,825 .78 ,1652 .66

b. −1.3,−0.9833,−0.825,−0.7458,−0.7063,
−0.6865,−0.6766,−0.6716,−0.6691,−0.6679

14. a. tn+1 = tn − 1200, t1 = 35 800

b. 35 800 km2, 34 600 km2, 33 400 km2, 32 200 km2,
31 000 km2, 29 800 km2

c.

2
0

4

Years

A
re

a
 o

f 
ic

e
 s

h
e
lf

 (
k

m
2
)

1 3 5 76

29 000

30 000

31 000

32 000

33 000

34 000

35 000

36 000

tn

n

d. Decay
15. a. t1 = 68 000, tn+1 = tn + 1700

b. $74 800
c. Growth

16. a. t1 = 3750, tn+1 = tn − 250
b. 2033

Exercise 4.3 Using the rule for the nth term of
an arithmetic sequence
1. a. tn = −1+ 4 (n− 1) = 4n− 5

b. tn = 1.5− 3.5 (n− 1) = 5− 3.5n

c. tn =
7

2
+ 2(n− 1) = 2n

3

2
2. a. 5, 8, 11, 14, 17

b. −1,−8,−15,−22,−29

c.
1

3
, 1,

5

3
,
7

3
, 3

3. a. 122 b. 2900 c. −219
4. A
5. a. 103 b. 1777 c. −60

d. −217 e. −152
6. D
7. a. −162 b. 3467
8. a. 48 b. 3rd term c. 14th term
9. a. 7th

b. 7th
c. 8th
d. 5th

10. tn = 13+ 10n
11. tn = 37+ 3n
12. a. tn = 8.5+ 3.5n

b. 358.5m
13. a. C = 20+ 0.9n

b. $33.50
14. x = 20
15. a. −1.5

b. 13.5
c. −3

Pdf_Folio:172

172 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c04TheArithmeticSequence_print” — 2019/5/24 — 12:27 — page 173 — #34

16.

2
0

20

4

Term number

T
e
rm

 v
a
lu

e

1 3 5 7 96 8 10

40

60

80

100

120

140

160

180

200

220

240

tn

n

17. a. $72 500 b. 10 years

Exercise 4.4 Simple interest and other
applications of arithmetic sequences
1. a. V0 = 415,Vn+1 = Vn + 29.05

b.
n Vn Interest Vn+1

0 415 29.05 415+ 29.05 = $444.05

1 444.05 29.05 444.05+ 29.05 = $473.10

2 473.10 29.05 473.10+ 29.05 = $502.15

3 502.15 29.05 502.15+ 29.05 = $531.20

c.

1 2 3 4 5 6 7

400

460

440

420

480

In
v
e
s
tm

e
n
t

Year

500

520

540

0

d. $618.35
2. a.

n Vn Interest Vn+1

0 20 000 1600 21 600

1 21 600 1600 23 200

2 23 200 1600 24 800

3 24 800 1600 26 400

4 26 400 1600 28 000

b.

0 1 2 3 4

Year

5 6

20 000

18 000

22 000

V
a
lu

e
 o

f 
th

e
 i

n
v
e
s
tm

e
n
t

24 000

26 000

28 000

30 000

x

y

c. 1600
For every increase of one year, the investment increases
by $1600.

d. $36 000
3. a. I = $270,A = $1020

b. I = $7700,A = $27 700
4. $465.50
5. $240
6. $2600
7. $564.50
8. $4400
9. $2133.33

10. 8%
11. 28 months
12. $440
13. 24 months
14. 3 years
15. a. Yes ($1112.50)

b. No
c. Yes ($1600 in 23 months)
d. Yes ($1281.60)

16. a. The Big-4 Bank offers the better rate
b. The Big-4 Bank charges 11% p.a. for a loan while the

Friendly Building Society charges
12% (= 12 × 1% per month)

17. a. $627.13 b. $12 542.50
18. a. i. $1540.63

ii. $6162.50
b. Yes

19. a. $2247 b. $15 729 c. 71
2 years

20. a. Simple interest follows an arithmetic sequence with the
same amount being added to each successive term. A
linear graph follows the same pattern.

b.
4.8
100

× 6000 = 288. The gradient is $288.

c. As the interest of $288 is to the initial investment each
year, this is a linear model of growth.

21. a. i. V0 = 5500,Vn+1 = Vn + 165
ii. V0 = 5500,Vn+1 = Vn + 192.50
iii. V0 = 5500,Vn+1 = Vn + 206.25

b. * See table below

*21. b. Year 0 1 2 3 4 5

3% 5500 5665 5830 5995 6160 6325

3.5% 5500 5692.50 5885 6077.50 6270 6462.50
3.75% 5500 5706.25 5912.50 6118.75 6325 6531.25
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d. The gradients of the graphs are: $165, $192.50 and
$206.25, so as the gradients increase, the graphs get
steeper.

Exercise 4.5 Straight-line and unit cost
depreciation
1.

Time, n (years) Depreciation ($) Future value ($)

0 0 25 000

1 1750 23 250

2 1750 21 500

3 1750 19 750

4 1750 18 000

5 1750 16 250

2. a. V0 = 45 000,Vn+1 = Vn − 5000

b. * See table below
3. a.

0 1 2 3 4

Age(years)

5 6

20 000

0

40 000V
al

u
e 

($
)

60 000

80 000

   100 000

120 000

x

y

b. This is a linear model of decay.

c. The gradient of the graph is −$10 000.
For every increase of one year in age, the tractor decreases
by $10 000 in value.

4. a. $37.5 million
b. 8 years

5. a.

1 2 3 4 5 6 7 8 9

30 000

20 000

10 000

40 000

V
al

u
e 

($
)

Age (Years)

50 000

60 000

0 x

y

b. 8 years
6. a. $1000

b. $210 000
7. a. V0 = 15 000,Vn+1 = Vn − 0.55

b.
Number of uses Value

0 15 000

500 14 725

1000 14 450

1500 14 175

2000 13 900

2500 13 625

8. a. $26 240
b. 112 500 km

9. a. 6 years
b. 5 years
c. 8 years
d. 7 years

10. $2500/year
11. a. $4000/year

b. $12 500/year
c. $14 500/year

12. $900/year
13. $25 000
14. a. $110 000

b. $26 500
c. $1450

15. $78 000
16. a. $0.35/km

b. $5444.25

*2. b. Time, n (years) Depreciation ($) Future value ($)

0 0 45 000

1 5000 40 000

2 5000 35 000

3 5000 30 000

4 5000 25 000
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c.

1 2 3 4 5 6
5400

5800

5600

6000

V
al

ue
 o

f 
th

e 
in

ve
st

m
en

t

Year

6200

6400

6600

0

y

x

Series1 Series2 Series3
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c. V = 48000− 0.35n
d. $23 500

e.
n (km) Future value (Vn)

0 48 000

30 000 37 500

60 000 27 000

90 000 16 500

120 000 6000

17. a. $6254
b. $19 668.80

Exercise 4.6 Review: exam practice
1. C
2. D
3. A
4. A
5. C
6. B
7. A
8. D
9. C

10. B
11. D
12. A
13. a. * See table below

14. $10200
15. a.

2 4 6 8 10
x

y

40 000

80 000

120 000

160 000

200 000

0

Age (years)

V
al

u
e 

($
)

b. Vn = 2 00 000− 20 000n
16. a. $1300

b. $15 000
c. $235 000

17. a. 1181, 827
b. −354
c. a = 1889, b = −354

18. a. i. $688.75
ii. $8265

b. Yes
19. a. Yes ($1112.50)

b. No
c. Yes ($1600 in 23months)
d. Yes ($1281.60)

20. a. 12 years
b. $250

*13. No. of years 1 2 3 4 5

Interest (5%) $1250 $2500 $3750 $5000 $6250

Interest (6%) $1500 $3000 $4500 $6000 $7500

Interest (8%) $2000 $4000 $6000 $8000 $10 000

Pdf_Folio:175

CHAPTER 4 The arithmetic sequence 175

b. 8%
6%
5%

1 2 3 4 5

5000

In
te

re
st

 (
$)

Years

10 000

0

y

x
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