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5 The geometric sequence

5.1 Overview
Nature exhibits many patterns that
are not composed of regular shapes
such as rectangles or circles, but are
made up of intricate patterns that are
repeated over and over. A fern leaf, for
example, is made up of many smaller
leaves that all have the same shape
as the bigger leaf. The smaller leaves,
in turn, are made up of even smaller
identical leaves. Snowflakes are
composed similarly, with each snow
flake made up of smaller snowflakes.
A head of cauliflower has large
clusters of smaller identical clusters.

Discovered in 1980 by Benoit
Mandelbrot, the Mandelbrot Set is
one of the most intricate and beautiful
geometrical patterns in mathematics. The Mandelbrot Set is an image that captures many of the qualities
people find fascinating about mathematics. Although it is generated by repeating a simple formula, its
patterns are infinitely complex. If you select any portion of the Mandelbrot Set and magnify it, you will see
that no detail is lost — the magnified shape is as intricate and even contains parts that look like copies of the
original. This notion of ‘worlds within worlds’ appeals to the philosopher in all of us.

Benoit Mandelbrot joined the IBM Thomas J. Watson Research Centre in 1958 and worked there for
32 years. He was one of the first people to use the power of computer graphics to generate these patterns and
create extraordinary fractal geometric images by using rules recursively.

LEARNING SEQUENCE
5.1 Overview
5.2 Using recursion to generate a geometric sequence
5.3 Using the rule for the nth term of a geometric sequence
5.4 Compound interest and other applications of geometric sequences
5.5 Reducing balance depreciation
5.6 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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5.2 Using recursion to generate a geometric sequence
5.2.1 A geometric sequence
A scientist observed that the cells in a bacterial infection doubled every hour. There were 150 infected cells
when the scientist started her observations. She recorded the number of infected cells for 6 hours and
collected the following data:

150, 300, 600, 1200, 2400, 4800, 9600,…

This is an example of a geometric sequence as each term
is found by multiplying the previous term by the same
number. In this case each term is multiplied by 2 to obtain
the next term.

A geometric sequence is a sequence in which the ratio
between any successive two terms in the sequence is the
same. The next term can be found by multiplying by
a fixed value.

Consider the sequence 1, 3, 9, 27, 81,… This is a
geometric sequence because each term is obtained by multiplying the previous term by 3.

5.2.2 The common ratio
In a geometric sequence, the first term is t1, and the nth term is tn, where n is the term number. The
successive terms are referred to as t1, t2, t3, t4,… tn.

The ratio between two consecutive terms in a geometric sequence is known as the common ratio. To
calculate the common ratio, r, of a geometric sequence you need to calculate the ratio of successive terms,

namely,
t2
t1
. You could alternatively calculate

t3
t2

or
t4
t3

and so on.

WORKED EXAMPLE 1

Which of the following are geometric sequences?

THINK WRITE

a. 1. Write the sequence. a. 2, 10, 50, 250, 1250
2. Calculate the ratio of

t2
t1
.

t2
t1
= 10

2
= 5

3. Calculate the ratio of
t3
t2
.

t3
t2
= 50

10
= 5

4. Calculate the ratio of
t4
t3
.

t4
t3
= 250

50
= 5

5. Calculate the ratio of
t5
t4
.

t5
t4
= 1250

50
= 5

6. Check that all ratios are the same. There is a common ratio of 5. This is a
geometric sequence.
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a. 2, 10, 50, 250, 1250, . . . b. −2, −6, 18, 54, −162, . . .
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b. 1. Write the sequence. b. −2, −6, 18, 54, −162, …
2. Calculate the ratio of

t2
t1
.

t2
t1
= −6

−2
= +3

3. Calculate the ratio of
t3
t2
.

t3
t2
= 18

−6
= −3

4. There is no need to check any further as the two
ratios are not the same.

There is no common ratio. This is not
a geometric sequence.

5.2.3 Using a recurrence relation to generate a geometric sequence
If we know the first term (t1) and the common ratio (r) of a geometric sequence, then all the terms of the
sequence can be generated.

Consider a geometric sequence with first term, 3 and common ratio, 4.
The sequence will be 3, 12, 48, 192, 768, ….
This is known as the recursive method of generating a geometric sequence.

Term number Term

1 t1

2 t1 × r

3 t2 × r

4 t3 × r

n tn−1 × r

n+ 1 tn × r

Each successive term can be found by multiplying the previous term by r.

Recursive definition of a geometric sequence

t1 = a, tn+1 = n × r, where t1 is the first term and r is the common ratio.

WORKED EXAMPLE 2

Generate the first five terms for the geometric sequences defined by the following recurrence
relations.
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THINK WRITE

a. The first term is 10 and the common ratio is 3. a. The first 5 terms are: 10, 30, 90, 270, 810,
b. The first term is −4 and the common ratio is 2. b. The first 5 terms are: −4, −8, −16, −32, −64

c. The first term is 6 and the common ratio is 1.01. c. 6, 6.06, 6.1206, 6.18181, 6.24362

5.2.4 Tabular and graphical displays of geometric sequences
When we draw a graph of a geometric 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 graph of the sequence.

Graphs of geometrical sequences
When we draw a graph of a geometrical sequence, the term number, n is the independent variable, so it
appears on the x-axis of the graph. The term value, tn is the dependent value, so it appears on the y-axis of
the graph.

The shape of the graph of a geometrical sequence depends on the value of r.
• When r > 1, the values of the terms increase at an exponential rate.
• When 0 < r < 1, the values of the terms decrease at an exponential rate and converge towards 0.

In the first graph, the term values are increasing so the relationship can be described as a model of
exponential growth.

In the second graph, the term values are decreasing so the relationship can be described as a model of
exponential decay.
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• When −1 < r < 0, the values of the terms oscillate on either side of 0 but converge towards 0.
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tn
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• When r < −1, the values of the terms oscillate on either side of 0 and move away from the starting
value at an exponential rate.
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WORKED EXAMPLE 3

A geometric sequence is described by the recurrence relation

t1 = 5, 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.

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

t1 = 5
t2 = 5 × 2 = 10
t3 = 10 × 2 = 20
t4 = 20 × 2 = 40
t5 = 40 × 2 = 80

3. Complete the table with the calculated values.
Term number 1 2 3 4 5

Term value 5 10 20 40 80

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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5.2.5 Using a scientific calculator to generate terms of a geometric
sequence
A scientific calculator can be used to generate the terms of a geometric sequence.

WORKED EXAMPLE 4

A geometric sequence is described by the recurrence relation t1 = −8, tn+1 = tn × 0.80. Use a
scientific calculator to generate the first 6 terms of this sequence.

THINK WRITE

a. 1. Type the first term of the sequence into the
calculator screen and then press Enter ≠.

a. −8

2. Type × 0.80, then press Enter ≠ 5 times.
−8
−6.4
−5.12
−4.096
−3.2768
−2.62144
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3. Write the answer. The first 6 terms are
−8, −6.4, −5.12, −4.096, −3.2768, −2.62144

5.2.6 Using geometric recurrence relations to model practical
situations
As we have already illustrated, geometric sequences are sequences that involve geometric growth or decay.
Examples include compound interest loans or investments, the reducing height of a bouncing ball and the
number of bacteria in a culture after n periods of time.

If percentages are involved in generating a sequence of numbers, this can result in a geometric sequence.
When there is a percentage increase of x per cent between terms, the value of the common ratio, r,

will be

(
1+ x

100

)
.

Similarly, when there is a percentage decrease of x per cent between terms, the value of the common ratio, r,

will be

(
1− x

100

)
.

WORKED EXAMPLE 5

According to the International Federation of Tennis, a tennis ball must meet certain bounce
regulations. The test involves dropping a ball vertically from a height of 254 cm and then
measuring the rebound height. To meet the regulations, the ball must rebound 135 to 147 cm high,
just over half the original distance.

Janine decided to test the ball bounce theory.
She dropped a ball from a height of 200 cm. She
found that it bounced back up to 108 cm, with the
second rebound reaching 58.32 cm and the third
rebound reaching 31.49 cm.
a. Set up a recurrence relation to model the bounce

height of the ball.
b. Use your relation from part a to estimate the

height of the 4th and 5th rebounds, giving your answers
correct to 2 decimal places.

c. Sketch the graph of the number of bounces against the height of
each bounce.

THINK WRITE/DRAW

a. 1. List the known information. a. 1st bounce: 108 cm 2nd bounce: 58.32 cm
3rd bounce: 31.49 cm

2. Check if there is a common ratio
between consecutive terms. If so, this
situation can be modelled using a
geometric sequence.

t2
t1
= 58.32

108
= 0.54

t3
t2
= 31.4928

58.32
= 0.541…
≈ 0.54

There is a common ratio between
consecutive terms of 0.54.
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3. Set up the equation to represent the
geometric sequence.

a = 108 r = 0.54
tn+1 = r tn, t1 = a

tn+1 = 0.54 tn, t1 = 108
b. 1. Use the formula from part a to determine

the height of the 4th rebound (n = 4).
b. t3 = 31.49

tn+1 = 0.54tn
t4 = 0.54t3
= 0.54 × 31.49
= 17.0046
= 17.00 (correct to 2 decimal places)

2. Use the formula from part a to determine
the height of the 5th rebound (n = 5).

tn+1 = 0.54tn
t5 = 0.54t4
= 0.54 × 17.00
= 9.18

3. Write the answer. The estimated height of the 4th rebound is
17.00 cm, and the estimated height of the
5th rebound is 9.18 cm.

c. 1. Draw up a table showing the bounce
number against the rebound height.

c.
Bounce
number

1 2 3 4 5

Rebound
height
(cm)

108 58.32 31.49 17.00 9.18

2. Identify the points to be plotted on the
graph.

The points to be plotted are
(1, 108), (2, 58.32), (3, 31.49), (4, 17.01) and
(5, 9.18).

3. Plot the points on the graph.

0

20

Number of rebounds

R
eb

o
u
n
d
 h

ei
g
h
t 

(c
m

)

2 41 3 5 6

40

60

80

100

120

140

tn

n

Units 3 & 4 Topic 3 Sequence 5 Concept 3

Using recursion to generate a geometric sequence Summary screen and practice questions
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Exercise 5.2 Using recursion to generate a geometric sequence

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

a. 3, 6, 12, 24, 48, … b.
1

2
, 5
4
, 25
8
, 125
16

, .....

c. 9, 6, 3, 0,−3, … d.
1

2
, 1
5
, 2

25
, 4

125
, .....

2. Determine the missing values in the following geometric sequences.
a. 1, 6, c, 216, 1296 b. 3, g, h,−24, 48 c. p, q, s, 300, 1500

3. WE2 Generate the first 5 terms for the following geometric sequences.
a. t1 = 2, tn+1 = tn × 5 b. t1 = −3, tn+1 = tn × 4 c. t1 = 1000, tn+1 = tn × 1.12

4. WE3 A geometric sequence is described by the recurrence relation

t1 = 10, tn+1 = tn × 5

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 from the table of values in part a.

5. A geometric sequence is described by the recurrence relation

t1 = 64, tn+1 = tn ×
1

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 from the table of values in part a.

6. A geometric sequence is described by the recurrence relation

t1 = 1.5, tn+1 = tn × 3.

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 from the table of values in part a.

7. WE4 A geometric sequence is described by the recurrence relation
t1 = 10 000, tn+1 = tn × 1.02. Use a scientific calculator to generate the first 6 terms of this sequence.

8. Set up a recurrence relation to represent the geometric sequence 2.5,−7.5, 22.5,−67.5, 202.5, …
9. A geometric sequence is represented by the recurrence relation tn+1 = −3.5tn, t1 = −4. Determine the

first five terms of the sequence.
10. WE5 Eric decided to test the rebound height of a tennis ball. He dropped a ball from a height of 300 cm

and found that it bounced back up to 165 cm, with the second rebound reaching 90.75 cm, and the third
rebound reaching 49.91 cm.
a. Set up a recurrence relation to model the bounce height of the ball.
b. Use your relation from part a to estimate the height of the 4th and 5th rebounds, giving your answers

correct to 2 decimal places.
c. Sketch the graph of the number of bounces against the height of the bounce.

11. Rosanna decided to test the ball rebound height of a basketball. She dropped the basketball from a
height of 500 cm and noted that each successive rebound was two-fifths of the previous height.
a. Set up a recurrence relation to model the bounce height of the ball.
b. Use your relation to estimate the heights of the first 5 rebounds, correct to 2 decimal places.
c. Sketch the graph of the first 5 bounces against the rebound height.

12. A bouncing ball rebounds to 70% of its previous height.
a. From how high would the ball have to be dropped for the 10th bounce to reach 50 cm in height? Give

your answer correct to 1 decimal place.
b. Define a recurrence relation to determine the height of the ball after n bounces.
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5.3 Using the rule for the nth term of a geometric
sequence
5.3.1 Equations representing geometric sequences
Consider the finite geometric sequence of five terms for which t1 = 3 and r = 4.

3 12 48 192 384

×4 ×4 ×4 ×4

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

tn = 3 × 4n−1.

For example, if n = 5, t5 = 3 × 44.

The general rule for a geometric sequence

tn = t1r
n−1

where tn is the nth term
t1 is the first term
r is the common ratio.

WORKED EXAMPLE 6

Determine the equations that represent the following geometric sequences.

a. 7, 28, 112, 448, 1792, … b. 8, − 4, 2, − 1, 1
2
, …
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Now,

t1 = 3

t2 = 3 × 4

t3 = 3 × 4 × 4

t4 = 3 × 4 × 4 × 4

t5 = 3 × 4 × 4 × 4 × 4

t1 = t1

t2 = t1 × r
t3 = t1 × r × r
t4 = t1 × r × r × r
t5 = t1 × r × r × r × r
t2 = t1 × r1

t3 = t1 × r2

t4 = t1 × r3

t5 = t1 × r4

and so on …
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THINK WRITE

a. 1. Determine the values of t1 and r. a. t1 = 7

r = t2
t1

= 28

7
= 4

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

tn = t1r
n−1

= 7 × 4n−1

b. 1. Determine the values of t1 and r. b. t1 = 8

r = t2
t1

= −4

8

= −1

2

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

tn = t1r
n−1

= 8 ×
(
−1

2

)n−1

5.3.2 Calculating the terms of a geometric sequence
After an equation has been set up to represent a geometric sequence, we can use this equation to determine
any term in the sequence. Simply substitute the value of n into the equation to determine the value of that term.

WORKED EXAMPLE 7

Determine the 12th term of the geometric sequence

2, 10, 50, 250, 1250, …

THINK WRITE

1. Determine the value of t1. t1 = 2

2. It has been stated that it is a geometric sequence,
so determine the value of r.

r = 10

2
= 5

3. Use the rule tn = t1 × rn−1 to determine the 12th
term.

tn = t1 × r
tn = 2 × 5
t12 = 2 × 512−1

= 97 656 250
4. Write your answer. The value of the 12th term is

97 656 250.
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WORKED EXAMPLE 8

The 2nd term of a geometric sequence is 8 and the 5th is 512. Determine the 10th term of this
sequence.

THINK WRITE

1. We know that t2 = 8 and that tn = t1 × rn−1. tn = t1 × r
t2 = t1 × r1
= 8

2. We know that t5 = 512 and that tn = a × rn−1. t5 = t1 × r4
= 512

3. Solve the 2 equations simultaneously by eliminating
t1, to determine r. Divide equation 2 by equation 1.

t1 × r1 = 8 [1]
t1 × r4 = 512 [2]

t1 × r4
t1 × r

= 512

8
[2] ÷ [1]

= 64
= 4

4. To determine t1, substitute the value of r. Substituting r = 4 into equation [1]:
t1 × 4 = 8

t1 = 2
5. Write down the rule. tn = 2 × 4n−1

6. To determine the 10th term, let n = 10. t10 = 2 × 49

= 524 288
7. Write your answer. The 10th term in the sequence is

524 288.

Note: In Worked example 8 to solve the equation r3 = 64 for r, use the 3√x button on your scientific
calculator.

To solve an equation rn = x, for r, use the y√x on your scientific calculator.

WORKED EXAMPLE 9

The first three terms of a geometric sequence are 2, 6 and 18.
Which numbered term would be the first to exceed 1 000 000 in this sequence?

THINK WRITE

1. Determine the rule for the sequence. a = 2 and r = 3

tn = 2 × 3n−1

2. Set up the equation to be solved. 2 × 3n−1 = 1 000 000

3n−1 = 5 000 00

n−1
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3. Try various values of n. With n = 8, value
is less than 1 000 000. With n = 15, value
is greater than 1 000 000. With n = 12,
value is too small. With n = 14, value is
too large. With n = 13, value just exceeds
500 000.

Let n = 8, 37 = 2187 (too small)
Let n = 15, 314 = 4 782 969 (too large)
Let n = 12, 311 = 177 147 (too small)
Let n = 14, 313 = 1 594 323 (too large)
Let n = 13, 312 = 531 441

The 13th term is the required term.

Interactivity Terms of a geometric sequence (int-6260)

Units 3 & 4 Area 1 Sequence 3 Concept 2

Exercise 5.3 Using the rule for the nth term of a geometric sequence

1. WE7 Determine the equations that represent the following geometric sequences.
a. −1,−5,−25,−125,−625, …
b. 7,−3.5, 1.75,−0.875, 0.4375
c.

5

6
, 5
9
, 10
27
, 20
81
, 40

243
, …

2. WE7 Determine the value of the term specified for the given geometric sequences.
a. Determine the 10th term of the geometric sequence 2, 12, 72, 432, 2592, …
b. Determine the 18th term of the geometric sequence 8, 16, 32, 64, 128, …
c. Determine the 11th term of the geometric sequence 5, 15, 45, 135, 405, …
d. Determine the 10th term of the geometric sequence 2.3, 2.76, 3.312, 3.9744, …
e. Determine the 9th term of the geometric sequence −2,−8,−32,−128,−512, …

3. WE8 Determine the value of the term specified in each of the following geometric sequences.
a. The 2nd term of a geometric sequence is 6 and the 5th term is 162. Determine the 10th term.
b. The 2nd term of a geometric sequence is 6 and the 5th term is 48. Determine the 12th term.
c. The 2nd term of a geometric sequence is 2 and the 5th term is 16. Determine the 16th term.
d. The 4th term of a geometric sequence is −32 and the 7th term is −256. Determine the 14th term.
e. The 4th term of a geometric sequence is−192 and the 7th term is −12 288. Determine the 12th term.
f. The 3rd term of a geometric sequence is 36 and the 6th term is −972. Determine the 12th term.

4. WE9 Evaluate the following.
a. The first three terms of a geometric sequence are 5, 12.5 and 31.25. Which term would be the first to

exceed 50 000?
b. The first three terms of a geometric sequence are 3.2, 9.6 and 28.8. Which term would be the first to

exceed 1 000 000?
c. The first three terms of a geometric sequence are 5.1, 20.4 and 81.6. Which term would be the first to

exceed 100 000?
d. The first three terms of a geometric sequence are 4.3, 9.46 and 20.812. Which term would be the first

to exceed 500 000?

CHAPTER 5 The geometric sequence 191
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b. A geometric sequence has a first term of 2 and a 12th term of 97 656 250. Determine the common
ratio between consecutive terms of the sequence.

c. Determine the first term of a geometric series with a common ratio of −1

2
and a 6th term of 13.125.

6. a. Determine the 11th term of the geometric sequence with a first value of 1.2 and a common ratio of 4.
b. A geometric sequence has a first term of −1.5 and a 10th term of 768. Determine the common ratio

between consecutive terms of the sequence.
c. Determine the first term of a geometric series with a common ratio of 0.4 and a 6th term of 6.5536.

7. On the first day Jenny hears a rumour. On the
second day, she tells two friends. On the third day,
each of these two friends tell two of their own
friends, and so on.
a. Write the geometric sequence for the first five

days of the above real-life situation.
b. Determine the value of r.
c. How many people are told of the rumour on the

12th day?
8. Decay of radioactive material is modelled as a

geometric sequence where r = 1

2
. If there are

20million radioactive atoms, write the first 7 terms
of the sequence.

9. The number of cells of a micro-organism, after each process of cell division, can be summarised as
follows.

1, 2, 4, 8, 16

If the number of cells after each division continues to follow a geometric sequence, determine
a. a rule for the number of cells after n divisions
b. the number of cells after 12 divisions.

10. The takings at a new cinema each month are recorded.
If the takings each month continue to follow a

geometric sequence, determine
a. a rule for the takings in month n
b. the takings in month 9.

Month number Takings

1

2 $ 8500

3 $ 7225

11. A financial company advertises that the value of money invested in the company doubles every 6 years.
If Simon invests $ 100, how much will he have in 24 years?

12. The first term of a geometric sequence is 1.2, while the common ratio is 1.1. What would be the first
term to exceed 20?
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13. A small town is renowned for spreading rumours. All of its citizens are aware in a short time of any new
rumours. The spread of the rumour can be summarised in the following table.

If the number of citizens who have been told the rumour each day continues to follow a geometric
sequence, determine
a. a rule for the number of citizens in day n
b. the number of citizens told of the rumour by day 5
c. on which day all 4230 citizens will know of the rumour.

14. A ranger records the distance from a sand dune to the water’s edge at low tide over a number of years.

Year number Distance from water’s edge (m)

1 60

2 64.8

3 69.984

If the distance from the water’s edge
each year continues to follow a geometric
sequence, determine
a. a rule for the distance from the water’s

edge in year n
b. the distance from the water’s edge in

year 6 (correct to 2 decimal places)
c. in which year the distance from the

water’s edge will exceed 100m.

5.4 Compound interest and other applications of
geometric sequences
5.4.1 Growth and decay
Growth and decay of discrete variables is found in many real-life situations. Some examples are increasing
or decreasing populations and increase or decrease in financial investments.

WORKED EXAMPLE 10

A city produced 100 tonnes of rubbish in the year 2018. Forecasts suggest that this may increase
by 2% each year. If these forecasts are true,
a. what will be the city’s rubbish output in 2022?
b. in which year will the amount of rubbish reach 120 tonnes?
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Day Number of citizens in the know

1 1

2 6

3 36
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THINK WRITE/DISPLAY

a. 1. This is an example of a geometric sequence.
Determine the first term, t1.

a. t1 = 100

2. Determine the common ratio, r. The amount of
rubbish increases by 2%, that is, the original amount
plus an extra 2%. Note that r ≠ 0.02.

Increase by 2%
100% + 2% = 102%

r = 1.02
3. Determine which term is represented by the amount

of rubbish for the year 2022.
Year 2018 is the first term, so n = 1.
Year 2019 is the second term, so
n = 2. Year 2022 is the fifth term, so
n = 5.

4. Use tn = t1 × rn−1 to Determine the amount of
rubbish collected in the fifth year.

t5 = 100 × 1.025−1

= 100 × 1.0824
= 108.24

5. Write your response. The amount of rubbish produced in
the fifth year, or 2022, will be
108.24 tonnes.

b. 1. Use tn = t1 × rn−1 and tn = 120. b. 100 (1.02)n −1 = 120

(1.02)n −1 = 1.2
2. Try various values of n. Let n = 10, (1.02)9 = 1.195

Let n = 11, (1.02)10 = 1.21
3. Write your answer. During the 11th year, that is, during

2028, the rubbish will have exceeded
120 tonnes.

WORKED EXAMPLE 11

A computer system decreases in value each year by 15% of the previous year’s value. Determine

initial purchase price is given as V1 = $12 000.

THINK WRITE

1. This is a geometric sequence since there is a 15%
decrease on the previous year’s value. Determine t1
and r. Note: Since this is a decreasing value, r is a
value less than 1.

t1 = 12 000
r = 100% − 15%
= 85%
= 0.85

2. We want an expression for the value after n years.
Use tn = t1 × rn−1 which gives the value of the
nth term. Use Vn instead of tn.

tn = t1 × rn−1

Vn = 12 000 × (0.85)n −1

3. Write your answer.
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an expression for the value of the computer, which shall be referred to as V , after n years. Itsn

The value of the computer is given by
the expression Vn = 12 000 (0.85)n −1.
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5.4.2 Calculating compound interest
Consider the case where a bank pays compound interest of 5% per annum on an amount of $20 000. The
amount is invested for 4 years and interest is calculated yearly.

Compound interest receives its name because the interest which is earned is paid back into the account so
that the next time the interest is calculated, it is calculated on an increased amount. There is a compounding
effect on the money in the account.

If we calculated the amount in the account mentioned above each year, we would have the following
amounts.

The amounts 20 000, 21 000, 22 050, 23 152.50, 24 310.13, …. form a geometric sequence, where each
successive term is found by multiplying the previous term by 1.05.

This can be written as the recurrence relation

A0 = 20000, An+1 = 1.05 × An.

For compound interest we use A0 as the initial value because in banking terms, A1 would represent the
amount in the account after the first year of interest has been added on.

CHAPTER 5 The geometric sequence 195

Start $20 000

At the end of year 1 $20 000 × 1.05 = $20 000 × 1.051 = $21 000

At the end of year 2 $20 000 × 1.05 × 1.05 = $20 000 × 1.052 = $22 050

At the end of year 3 $20 000 × 1.05 × 1.05 × 1.05 = $20 000 × 1.053 = $23 152.50

At the end of year 4 $20 000 × 1.05 × 1.05 × 1.05 × 1.05 = $20 000 × 1.054 = $24 310.13

WORKED EXAMPLE 12

Helen inherits $60 000 and invests it for 3 years in an account that pays compound interest of 8%
per annum compounding every 6months.
a. What will be the amount in Helen’s account at the end of 3 years?
b. How much will Helen receive in interest over the 3 year period?

THINK WRITE

a. 1. This is an example of compound interest. Use
A = P (1 + i)n, where 1 + i = 1 + r

100
. Interest is

calculated each 6months so, over 3 years, there are
6 periods: n = 6. Interest is 8% per year or 4% per
6months. So, r = 4%.

a. P = 60 000
n = 6 half years
r = 4% per half year
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Compound interest
A = P(1+ i)n

A = total amount in the account
P = initial amount invested or principal
r = interest rate per period (that is, per year, quarter, month etc)
n = number of periods during the investment.

Where i =
r

100
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So, 1 + i = 1 + 4

100
= 1.04

A = P (1 + i)n

= 60 000 (1.04)6
= 75 919.14

2. Write your answer. At the end of 3 years, Helen will have
a total amount of $ 75 919.14.

b. 1. Interest equals the amount in the account at the end
of 3 years, less the amount in the account at the start
of the investment.

b. Interest = Total amount − Principal
= $ 75 919.14 − $ 60 000
= $ 15 919.14

2. Write your answer. Amount of interest earned over
3 years is $ 15 919.14.

Units 3 & 4 Topic 3 Sequence 5 Concept 3

Compound interest and other applications of geometric sequences Summary screen and practice questions
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WORKED EXAMPLE 13

Jim invests $16 000 in a bank account that earns compound interest at the rate of 12% per annum
compounding every quarter.
At the end of the investment, there is $25 616.52 in the account.
For how many years did Jim have his money invested?

THINK WRITE/DISPLAY

1. We know the value of A,P, r.We need to determine
n using the compound interest formula.

A = 25 616.52
P = 16 000

r = 12

4
= 3% per quarter

and so 1 + i = 1 + 3

100

= 1.03

Now, A = P(1 + i)n

2. Try some different values of n.

3. Write your answer.

So, 25 616.52 = 16 000 (1.03)n

1.601 = 1.03n
Let n = 5 1.035 = 1.159
Let n = 10 1.0310 = 1.344
Let n = 15 1.0315 = 1.558
Let n = 16 1.0316 = 1.605
It will take:
time = 16 periods

= 16 3 months
= 48 months
= 4 years
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Exercise 5.4 Compound interest and other applications
of geometric sequences

1. WE10 A farmer harvests 4 tonnes of lucerne in his first year of production. In his business plan, he has
estimated an annual increase of 6% on his lucerne harvest.
a. According to this plan, how many tonnes of lucerne should he harvest in his 7th year of production?
b. In which year will his harvest reach 10 tonnes?

2. A taxi driver estimates that the cost of keeping her taxi on the road increases by 4.5% each year. If the
cost of keeping her taxi on the road in her first year of owning a taxi was $1800
a. what was the cost in the 5th year?
b. during which year did costs exceed $ 2500?

3. WE11 The population of a town is decreasing by 10% each year. Write an expression for the population
of the town, which will be referred to as Pn. The population in the first year, P1, was 10 000.

4. WE12 $13 000 is invested in an account which earns compound interest of 8%, compounding quarterly.
a. After 5 years, how much is in the account?
b. How much interest was earned in that period?

5. The population of the newly established town of Alansford in its first year was 6000. It is predicted that
the town’s population will increase by 10% each year. If this were to be the case, determine
a. the population of the town in its 10th year
b. in which year the population of Alansford would reach 25 000.

6. The promoters of Fleago flea treatment assert that
continued application of the treatment will reduce the
number of fleas on a dog by 15% each week. At the end
of week 1, Fido the dog has 200 fleas left on him and his
owner continues to apply the treatment.
a. How many fleas would Fido be expected to have on

him at the end of the 4th week?
b. How many weeks would Fido have to wait before the

number of fleas on him had dropped to less than 50?
7. Young saplings should increase in height by 9% each year under optimum conditions. If a batch of

saplings that have been planted out measure 2.2metres in their first year
a. how high should they be in their 4th year?
b. in which year should they exceed 5metres in height?

8. A number of timber beams support a ramp. The first of the beams is 0.8metres long and each successive
beam is 3% longer than the previous one.
a. How long will the 7th beam in the line be?
b. Which beam will be the first to exceed 2metres in length?

9. MC A colony of ants is studied and the population of the colony in week 1 of the study is 800. If the
population of the colony is expected to increase at the rate of 2% each week, then the week in which the
number of ants would exceed 1000 would be closest to
A. 6. B. 10. C. 13. D. 26.

10. A company exported $300 000 worth of manufactured goods in its first year of production. According
to the business plan of the company, this amount should increase each year by 7.5%.
a. How much would the company be expected to export in its 5thyear?
b. In which year would exports exceed $500 000?
c. What is the total amount exported by the company in its first 7 years of operation?

11. Country football crowds have been decreasing by 3% each year since records of crowd attendance were
kept. If the number of people attending in the first year that records were kept was 63 000 in a season:
a. how many people attended in the 5th year?
b. when did the number of people attending in a year drop below 50 000?
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12. $10 000 is invested in an account that earns compound interest of 10% per annum. Determine the
amount in the account after 5 years if the interest is compounded
a. yearly b. every 6months c. quarterly d. monthly.

13. $20 000 is invested in an account earning compound interest of 10% per annum compounding quarterly.
What is the amount in the account after
a. 1 year? b. 3 years? c. 5 years? d. 10 years?

14. $7000 is invested in an account that earns compound interest of 6% per annum compounding monthly.
After 3 years, how much is in the account?

15. WE13 In an account earning compound interest of 8% per annum compounding quarterly, an amount of
$6000 is invested. When the account is closed, there is $7609.45 in the account. For how many years
was the account open?

16. Sue earns 12% interest per annum compounding quarterly on her investment of $40 000. For how many
years would this investment need to operate for the amount to rise to $50 670.80?

17. Helena receives $15 627.12 after closing an investment account that earned compound interest of 9%
per annum compounding every 6months. If Helena originally deposited $12 000 in the account, for
how long was it in the account?

18. Todd receives $66 277.33 after having invested an inheritance of $60 000 in an account earning
compound interest of 12% per annum compounding monthly. For how long did Todd have the money
invested?

5.5 Reducing balance depreciation
5.5.1 Graphs and tables of reducing balance depreciation
In chapter 4 we studied the straight-line method of depreciation.

The other method of depreciation used is the declining or reducing balance method of depreciation.
In this method, the value of the item depreciates each year by a percentage of its current value. Under

such depreciation, the value of the item never actually becomes zero.
This type of depreciation is an example of exponential decay. A graph depicting the value over time is

non-linear, showing a downward-falling curve which never actually reaches a zero value.

WORKED EXAMPLE 14

The following table shows the value of a car that is purchased new for $40 000. Plot the points on
a set of axes and graph the depreciation of the car. Use the graph to estimate the value of the car
after 10 years.

Age of car (years) Value ($)

New (0) 40 000

1 32 000

2 25 600

3 20 480

4 16 384

5 13 107
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THINK WRITE

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

V
al

u
e 

($
)

Age (years)

0 1 2 3 5 7 9 104 6 8

5 000

10 000

15 000

20 000

25 000

30 000

35 000

40 000

x

y

2. Plot the points from the table.

3. Join the points with a smooth curve.

4. Estimate the value after 10 years from the graph you
have drawn.

From the graph, the approximate value
of the car after 10 years is $ 4000.

5.5.2 Calculating reducing balance depreciation using a recurrence
relation

After 1 year: V1 = 30 000 × 0.80 = 24 000
After 2 years: V2 = 24 000 × 0.80 = 19 200
After 3 years: V3 = 19 200 × 0.80 = 15 360

CHAPTER 5 The geometric sequence 199

Consider the case of a car purchased new for $30 000, which depreciates at the rate of 20% p.a. Each year
the future value (Vn) of the car is 80% of its value at the end of the previous year.

WORKED EXAMPLE 15

A small truck that was purchased for $45 000 depreciates at a rate of 25% p.a.
a. Set up a recurrence relation to describe this situation.
b. By calculating the value at the end of each year, determine the future value of the truck after

4 years.

THINK WRITE

a. 1. Write the rule for a reducing balance
recurrence relation

a. V0 = Purchase price, Vn+1 =
(
1 − r

100

)
Vn
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Recurrence relation
V0 = 30 000,Vn+1 = Vn × 0.80

Reducing balance depreciation

V0 = Purchase price,Vn+1 = 1− r
100

Vn, where

Vn is the value of the asset after n depreciating periods and r is the depreciation rate.

( )
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5.5.3 Calculating reducing balance depreciation using a rule

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

Future value (Vn) under a reducing balance

Vn = V0(1− i)n

where
Vn is the future value
V0 is the purchase price

i = r
100

is the annual percentage depreciation

n is the number of years.

2. Substitute the values for V0 and r. V0 = $45 000, Vn+1 = 1 − 25

100
Vn

3. Simplify V0 = $45 000, Vn+1 = 0.75Vn
b. 1. Determine the value after 1 year by

calculating 0.75 × 45 000
b. After 1 year: V1 = 0.75 × 45 000 = $33 750

2. Determine the value after 2 years by
calculating 0.75 × 33 750

After 2 years: V2 = 0.75 × 33 750 = $25 312.50

3. Determine the value after 3 years by
calculating 0.75 × 25 312.50

After 3 years: V3 = 0.75 × 25 312.50 = $18 984.38

4. Determine the value after 4 years by
calculating 0.75 × 18 984.38

After 4 years: V4 = 0.75 × 18 984.38 = $14 238.28

5. Write the answer. The value of the truck after 4 years is $14 238.28

( )

WORKED EXAMPLE 16

The purchase price of a yacht is $15 000. The value of the yacht depreciates
by 10% p.a. Calculate (correct to the nearest $1) the future value of the
yacht after 8 years.

THINK WRITE

1. Write the formula. Vn = Vo (1 − i)n

2. Substitute values for Vo, i and n. = 15 000

(
1 − 10

100

)8

= $15 000 × 0.98

3. Calculate the future value. = $6457.00

To calculate the amount by which the asset has depreciated, we subtract the future value from the
purchase price.
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WORKED EXAMPLE 17

The purchase price of a computer for a music
studio is $ 40 000. The computer depreciates
by 12% p.a. Calculate the amount by which the
computer depreciates in 10 years.

Units 3 & 4 Area 1 Sequence 3 Concept 3

Reducing balance depreciation Summary screen and practice questions

Exercise 5.5 Reducing balance depreciation

1. WE14 The following table shows the declining value of a new motor scooter.
a. Plot the points shown by the table and draw a graph of the value of the motor scooter against age.
b. Use your graph to estimate the value of the motor scooter after 8 years.

Age (years) Value ($)

New (0) 20 000

1 15 000

2 11 250

3 8500

4 6250

5 4750
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THINK WRITE

1. Write the formula. Vn = Vo(1 − i)n

2. Substitute the value of Vo, i and n. = 40 000

(
1 − 12

100

)10

= $40 000 × 0.8810

3. Calculate the value of Vn. = $11 140.04
4. Calculate the amount of depreciation by subtracting

the future value from the purchase price.
Depreciation = $40 000 − $11 140.04

= $28 859.96
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2. The following table shows the declining value of a semitrailer.
a. Plot the points as given in the table and then draw a curve of best fit to graph the depreciation of the

semitrailer.
b. Use your graph to estimate the value of the semitrailer after 10 years.
c. After what number of years will the value of the semitrailer fall below $50 000?

Age (years) Value ($)

New (0) 600 000

1 4 20 000

2 2 95 000

3 2 05 000

4 1 45 000

5 1 00 000

3. a. A gymnasium values its equipment at $200 000. Each year the value of the equipment depreciates by
20% of the value of the previous year. Calculate the value of the equipment after:
i. 1 year ii. 2 years iii. 3 years iv. 4 years

b. Plot these points on a set of axes and draw a graph of the value of the equipment against its age.
4. WE15 The purchase price of a forklift is $50 000. The value of the forklift depreciates by 20% p.a.

a. Set up a recurrence relation to describe this situation.
b. By calculating the value at the end of each year, determine the future value of the truck after 4 years.

5. A trailer is purchased for $5000. The value of the trailer depreciates by 15% each year.
a. Use a recurrence relation to calculate the future value of the trailer after 5 years (to the nearest $10).
b. Calculate the amount by which the trailer depreciates

i. in the first year.
ii. in the fifth year.

6. A company purchases a mainframe computer for $3 000 000. The value of the computer depreciates by
15% p.a. By calculating the value at the end of each year, determine the number of years that it takes for
the future value of the mainframe to fall below $1 000 000.

7. WE16 Use the declining balance depreciation formula to calculate the future value after 7 years of a
power generator purchased for $800 000 that depreciates at a rate of 10% p.a. (Give your answer correct
to the nearest $1000.)

8. Calculate the future value of an asset (correct to the nearest $100) with a purchase price of
a. $10 000 that depreciates at 10% p.a. for 5 years
b. $250 000 that depreciates at 15% p.a. for 8 years
c. $5000 that depreciates at 25% p.a. for 5 years
d. $2.2million that depreciates at 30% p.a. for 10 years
e. $50 000 that depreciates at 40% p.a. for 5 years.

9. A plumber has tools and equipment valued at $ 18 000. If the value of the equipment depreciates by 30%
each year, calculate the value of the equipment after 3 years.

10. WE17 A yacht is valued at $950 000. The value of the yacht depreciates by 22% p.a. Calculate the
amount that the yacht will depreciate in value over the first 5 years (correct to the nearest $1000).

11. A new car is purchased for $35 000. The owner plans to keep the car for 5 years then trade the car in on
another new car. The estimate is that the value of the car will depreciate by 16% p.a. Calculate:
a. the amount the owner can expect as a trade-in for the car in 5 years (correct to the nearest $100)
b. the amount by which the car will depreciate in 5 years.
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12. MC A shop owner purchases fittings for her store that cost $120 000. Three years later, the shop owner
is asked to value the fittings for insurance. If the shop owner allows for depreciation of 15% p.a. on the
fittings, which of the following calculations will give the correct estimate of their value?
A. 120 000 × 0.853 B. 120 000 × 0.153 C. 120 000 × 1.153 D. 120 000 × 0.55

13. MC A computer purchased for $3000 will depreciate by 25% p.a. The future value of the computer
after 4 years will be closest to
A. $0. B. $10. C. $950. D. $1000.

14. An electrician purchases tools of trade for $ 8000. Each year the electrician is entitled to a tax deduction
for the depreciation of this equipment. If the rate of depreciation allowed is 33% p.a., calculate
a. the value of the equipment at the end of one year (correct to the nearest $1)
b. the tax deduction allowed in the first year
c. the value of the equipment at the end of two years (correct to the nearest $1)
d. the tax deduction allowed in the second year.

15. An accountant purchased a computer for $6000. The value of the computer depreciates by 33% p.a.
When the value of the computer falls below $1000, it is written off and a new one is purchased. How
many years will it take for the computer to be written off?
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11. MC A new engraving machine was bought for $30 000. If depreciation is
calculated at a rate of 27% reducing balance, the value
at the end of 5 years is
A. $ 21 900. B. $ 15 987.
C. $ 11 670.11. D. $ 6219.21.

12. MC The Australian Tax Office allows a 30% p.a. tax deduction for
depreciation on a $4850 computer system. The allowable tax deduction in the second year would be
A. $ 1018.50. B. $ 1455. C. $ 1663.55. D. $ 2376.50.
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5.6 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 these is a geometric sequence?

A. {2, 4, 6, …} B. {2, 4, 16, …}
C. {2, 20, 40, …} D. {2, 4, 8, …}

2. MC A geometric sequence is described with the recurrence relation

t1 = 5, tn+1 = 3 × tn.

Which of the following sequences is described by this recurrence relation?
A. 3, 15, 75, 225, 1125, … … B. 5, 15, 45, 135, 405, … …
C. 5, 8, 11, 14, 17, … … D. 5, 9, 11, 15, … …

3. MC The 10th term of the geometric sequence 4, 12, 36, … is
A. 78 732. B. 177 147. C. 236 196. D. 786 432.

4. MC The 3 consecutive terms of a geometric sequence are 5, y, 20. The value of y is
A. 5. B. 12.5. C. 20. D. 10.

5. MC What is the common ratio of the geometric sequence
1

8
,
1

2
, 2, …?

A.
1

8
B.

1

2
C. 2 D. 4

6. MC What is the rule for the geometric sequence 7, 21, 63, …?
A. 7 × 3n−1 B. 7 × 3n C. 7 × 3 D. 3 × 7n−1

7. MC The 4th term of a geometric sequence is 3 and the 7th term is 24. Which is the first term of this
sequence?

A.
1

8
B.

3

8
C. 2 D. 8

8. MC A 500 g packet of chocolate costs $2.50 at the beginning of the year. Assuming inflation averages
2.8% per annum over each of the next 3 years, how much will the chocolate cost in three years?
A. $2.64 B. $2.72 C. $2.79 D. $2.87

9. MC An investment of $10 000 at the rate of 8% per annum, compounded quarterly, will reach $14 800
in close to
A. 2 years. B. 3 years. C. 4 years. D. 5 years.

10. MC The first five terms of a sequence are plotted on the graph. The sequence could be described by
which of the following?

V
a
lu

e
 o

f 
te

rm

Term number

0
1 2 3 54

50

100

150

200

250

300
A. Arithmetic sequence with t1 = 50 and d = 25
B. Arithmetic sequence with t1 = 50 and d = 0.5
C. Geometric sequence with t1 = 50 and r = 0.5
D. Geometric sequence with t1 = 50 and r = 1.5
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Complex familiar
13. For each of the following sequences, state whether or not they are a geometric sequence. If they are,

state the value of t1 and r.

a. 5, 5
2
, 5
4
, 5
8
, 5

16
, … b. −700,−70,−7, 7, 70, …

14. The amount of garbage (in tonnes) collected in a particu-
lar area by the local council each year is recorded over 3
successive years.

Year number Amount of garbage (tonnes)

1 7.2

2 8.28

3 9.453

If the amount collected each year were to continue to follow
a geometric sequencew
a. write a rule for the amount of garbage, tn, which would be

collected in the area in year n.
b. how much garbage would be collected in the 8th year?

(Answer correct to 2 decimal places.)
c. in which year would the amount of garbage collected

exceed 30 tonnes?

15. Anya invests $25 000 in an account earning compound interest of 10% per annum compounding
quarterly.
a. Determine the amount in the account after 3 years.
b. Determine how long it would take to have $40 965.41 in her account.

16. The purchase price of a mobile home is $40 000. The value of the mobile home depreciates by 15% p.a.
By calculating the value of the mobile home at the end of each year, determine the future value of the
mobile home after 4 years. (Give your answer correct to the nearest $1.)

Complex unfamiliar
17. The batteries in a toy robot are running down. The toy robot marches 50 cm in the first minute, 30 cm in

the second minute, 18 cm in the next and so on. What is the total distance the toy robot has marched in
the first 8 minutes?
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20. A personal computer is purchased for $4500. A tax deduction
for depreciation of the computer is allowed at the rate of 33% p.a. When the value of the computer falls
below $ 1000, the computer can be written off. Copy and complete the following table, rounding off
answers to the nearest whole number.

Year Future value ($ ) Tax deduction ($ )

1

2

3

4

5

Units 3 & 4 Sit exam
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18. An amount of $5000 is invested for 3 years and earns interest. Consider the following two cases:
i. simple interest of 10% per annum
ii. compound interest of 10% per annum compounding yearly.

a. If the investment is earning simple interest, calculate the amount in the account at the end of each of
the 3 years.

b. If the investment is earning compound interest, calculate the amount in the account at the end of each
of the 3 years.

c. On the same set of axes, plot points showing the amount in each account at the end of each of the
3 years.

19. A company has office equipment that is valued at $100 000.
The value of the equipment can be depreciated at $10 000
each year or by 15% p.a.
a. Draw a table that will show the future value of the office

equipment for the first 10 years under both methods of
depreciation. Give values correct to the nearest $50.

b. Draw a graph of the depreciating value of the equipment
under both methods of depreciation.
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Answers
Exercise 5.2 Using recursion to generate a
geometric sequence
1. a. Geometric; t1 = 3, r = 2

b. Geometric; t1 =
1

2
, r = 2

1

2
c. Not geometric

d. Geometric; t1 =
1

2
, r =

2

5
2. a. c = 36

b. g = −6, h = 12
c. p = 2.4, q = 12, s = 60

3. a. 2, 10, 50, 250, 1250
b. −3,−12,−48,−192,−768,−3072
c. 1000, 1120, 1254.4, 1404.93, 1573.52

4. a.
Term number 1 2 3 4 5

Term value 10 50 250 1250 6250

b.

0 1 2 3 4

Term number

5 6

1000

2000

T
e
rm

 v
a
lu

e

3000

4000

5000

6000

7000

5. a.
Term number 1 2 3 4 5

Term value 64 32 16 8 4

b.

20

10

4

Term number

T
e
rm

 v
a
lu

e

1 3 5

20

30

40

50

60

70

tn

n

6. a.
Term number 1 2 3 4 5

Term value 1.5 4.5 13.5 40.5 121.5
b.

2
0

15

4

Term number

T
e
rm

 v
a
lu

e

1 3 5

30

45

60

75

90

105

120

135

tn

n

7. 10 000, 10 200, 10 404, 10 612.10, 10 824.30, 11 040.80

8. tn+1 = −3tn, t1 = 2.5
9. −4, 14,−49, 171.5,−600.25

10. a. tn+1 = 0.55tn, t1 = 165
b. 4th rebound: 27.45 cm, 5th rebound: 15.10 cm
c.

20

30

4

Number of rebounds

R
eb

o
u
n
d
 h

ei
g
h
t 

(c
m

)

1 3 5

60

90

120

150

180

tn

n

11. a. tn+1 =
2

5
tn, t1 = 200

b. 1st rebound: 200 cm, 2nd rebound: 80 cm, 3rd rebound:
32 cm, 4th rebound: 12.8 cm, 5th rebound: 5.12 cm

c.

20

30

4

Number of rebounds
R

eb
o
u
n
d
 h

ei
g
h
t 

(c
m

)

1 3 5

60

90

120

150

180
tn

n

12. a. 17.7metres
b. tn+1 = 0.7tn, t1 = 12.39

Exercise 5.3 Using the rule for the nth term of a
geometric sequence
1. a. tn = −1 × 5n−1 b. tn = 7 × (−0.5)n−1

c. tn =
5

6
×
(
2

3

)n−1

2. a. 20 155 392 b. 1 048 576
c. 295 245 d. 11.867 494 81
e. −131 072

3. a. 39 366 b. 6144 c. 32 768
d. −32 768 e. −12 582 912 f. −708 588

4. a. 12th b. 13th
c. 9th d. 16th

5. a. 19 131 876 b. 5
c. −420

6. a. 1 258 291.2 b. −2
c. 640

7. a. 1, 2, 4, 8, 16 b. 2
c. 2048

8. 20million, 10million, 5million, 2
1

2
million, 1

1

4
million,

625 000, 312 500
9. a. tn = 2n−1

b. 2048
10. a. tn = 10 000 × 0.85n−1

b. $2724.91
11. $1600
12. 31st term
13. a. tn = 6n−1 b. 1296 c. 6
14. a. tn = 60 × 1.08n−1 b. 88.16m

c. 8th year
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5.6 Review: exam practice
1. D
2. B
3. A
4. D
5. D
6. A
7. B
8. B
9. D

10. D
11. D
12. A
13. a. Yes, t1 = 5, r = 1

2
b. No

14. a. tn = 7.2 × 1.15n−1

b. 19.2 tonnes
c. Year 12

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

Exercise 5.5 Reducing balance depreciation
1. a.

4000

8000

12 000

16 000

20 000

0 2 4 6 8 10
x

y

V
al

ue
 (

$)

Age (years)
b. $2000

2. a.

120 000

240 000

360 000

480 000

620 000

0 2 4 6 8 10

V
al

ue
 (

$)

Age (years)
b. $17 000
c. 7

3. a.
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i. $160 000
ii. $128 000
iii. $102 400
iv. $81920

Exercise 5.4 Compound interest and other
applications of geometric sequences
1. a. 5.67 b. 17th year
2. a. $2146 .53 b. Year 9
3. Pn = 10 000 × (0.9)n −1

4. a. $19 317.32 b. $6317.32
5. a. 14 147 b. 16th year
6. a. 123 b. 10weeks
7. a. 2.85m b. Year 11
8. a. 0.96m b. 32nd beam
9. C

10. a. $400 640 .74 b. Year 9
c. 2 636 196.56

11. a. 55 773 b. 9th year
12. a. $16 105.10 b. $16 288.95

c. $16 386.16 d. $16 453.09
13. a. $22 076.26 b. $26 897.78

c. $32 772.33 d. $53 701.28
14. $8376.76
15. 3 years
16. 2 years
17. 3 years
18. 10months

b.

40 000

80 000

120 000

160 000

200 000

0 2 4 6 8 10

V
al

u
e 

($
)

Age (years)

4. a. V0 = 50 000, Vn+1 = 0.80 × Vn
b. $20 480

5. a. $2220
b. i. $750

ii. $390
6. 7 years
7. $383 000
8. a. $5900 b. $68 100 c. $1200

d. $62 100 e. $3900
9. $6174

10. $676 000
11. a. $14 600

b. $20 400
12. A
13. C
14. a. $5360 b. $2640

c. $3591 d. $1769
15. 5 years

15. a. $33 622 .22 b. 5 years
16. $20 880
17. 122.2 cm
18. a. $5500, $6000, $6500

b. $5500, $6050, $6655
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c.

×

5000

5500

6000

6500

1 2 3

A
m

o
u
n
t 

($
)

Year

Legend

Un

Vn×

×

×

19. a.
Age (years) Future value — straight line ($) Future value —15% p.a. ($)

New (0) 100 000 100 000

1 90 000 85 000

2 80 000 72 250

3 70 000 61 400

4 60 000 52 200

5 50 000 44 350

6 40 000 37 700

7 30 000 32 050

8 20 000 27 250

9 10 000 23 150

10 0 19 700

b.

20 4

Age (years)

V
al

u
e 

($
)

86 10

20 000

40 000

60 000

80 000

100 000

Future value — straight line

Future value — 15% p.a.

20.
Year Future value ($) Tax deduction ($)

1 3015 1485

2 2020 995

3 1353 667

4 907 446

5 0 907
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