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TOPIC 5
Depreciation of assets

5.1 Overview
5.1.1 Introduction
Many items such as antiques, jewellery or
real estate increase in value (appreciate or
increase in capital gains) with time. On the
other hand, items such as computers, vehi-
cles or machinery decrease in value (depre-
ciate) with time or because of wear and tear,
advances in technology or a lack of demand
for those specific items. An example is farm
machinery, similar to the image on the right.

The estimated loss in value of assets is
called depreciation. Each financial year a
business will set aside money equal to the depreciation of an item in order to cover the cost of the even-
tual replacement of that item. The estimated value of an item at any point in time is called its future value (or
book value)

When the value becomes zero, the item is said to be ‘written off’. At the end of an item’s useful or effective
life (as a contributor to a company’s income) its future value is then called its scrap value.

There are three methods by which depreciation is calculated. They are:
1. Flat rate depreciation
2. Reducing balance depreciation
3. Unit cost depreciation

Currently, the Australian Taxation Office (ATO) allows depreciation of an asset as a tax deduction. This
means that the annual depreciation reduces the amount of tax paid by a business in that year. The higher the
depreciation, the greater the tax benefit. The ATO set the percentage depreciation rates, either flat rate or
reducing balance, but once a method is applied to an article it cannot be changed for the life of the article.
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LEARNING SEQUENCE
5.1 Overview
5.2 Generating the terms of a first order linear recurrence relation
5.3 Modelling flat rate depreciation with a recurrence relation
5.4 Modelling reducing balance depreciation with a recurrence relation
5.5 Modelling unit cost depreciation with a recurrence relation
5.6 Review: exam practice

Fully worked solutions are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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5.1.2 Kick off with CAS
Generating terms of sequences with CAS
First-order recurrence relations relate a term in a sequence to the previous term in the same sequence. You
can use recurrence relations to generate all of the terms in a sequence, given a starting (or initial) value.
1. Use CAS to generate a table of the first 10 terms of a sequence if the starting value is 7 and each term is

formed by adding 3 to the previous term.

Term Value
1 7
2
3
4
5
6
7
8
9

10

2. Use CAS to generate the first 10 terms of a sequence if the starting value is 14 and each term is formed
by subtracting 5 from the previous term.

Term Value
1 14
2
3
4
5
6
7
8
9
10

2. Use CAS to generate the first 10 terms of a sequence where the starting value is 1.5 and each term is
formed by multiplying the previous term by 2.

3. Use CAS to generate the first 10 terms of a sequence where the starting value is 4374 and each term is
formed by dividing the previous term by 3.

Please refer to the Resources tab in the Prelims section of your eBookPLUS for a comprehensive step-by-step guide on
how to use your CAS technology.

2 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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5.2 Generating the terms of a first-order
recurrence relation
A first-order recurrence relation relates a term in a sequence to the previous term in the same sequence,
which means that we only need an initial value to be able to generate all remaining terms of a sequence.

In a recurrence relation the nth term is represented by un, with the next term after un being represented by
un+1, and the term directly before un being represented by un−1.

The initial value of the sequence is represented by u0.
We can define the sequence 1, 5, 9, 13, 17, … with the following equation:

un+1 = un + 4 u0 = 1
This expression is read as ‘the next term is the previous term plus 4, starting at 1’.
Or, transposing the above equation, we get:

un+1 − un = 4 u0 = 1

A first-order recurrence relation defines a relationship between two successive terms
of a sequence, for example, between:

un, the previous term un+1, the next term.
The first term is represented by u0.
A first order linear recurrence relation can be written as u0 = a, un+1 = bun + c.

WORKED EXAMPLE 1

Write the first 5 terms of the sequence that starts at 1 and each successive term increases by 3.

THINK WRITE

1. This is a first-order recurrence relation. 1. This is a first-order recurrence
relation. It has the pattern
un+1 = un + 2, u0 = 1.

2. Write out the sequence of 5 numbers. 2. 1, 3, 5, 7, 9

Starting term
Earlier, it was stated that a starting term was required to fully define a sequence. As can be seen below, the
same pattern with a different starting point gives a different set of numbers.

un+1 = un + 2 u0 = 3 gives 3, 5, 7, 9, 11, …
un+1 = un + 2 u0 = 2 gives 2, 4, 6, 8, 10, …

Unit 3 AOS R&FM Topic 1 Concept 1

Generating a sequence Summary screen and practice questions

TOPIC 5 Depreciation of assets 3
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WORKED EXAMPLE 2

Write the first five terms of the sequence defined by the first-order recurrence relation:

un+1 = 3un + 5, u0 = 2

 
THINK WRITE

1. Since we know the u0 or starting term, we can generate the next
term, u1, using the pattern: The next term is 3 × the previous
term + 5.
The 5 terms can be generated on the calculator.

u0 = 2
un+1 = 3un + 5

2

2 × 3 + 5
11 × 3 + 5
38 × 3 + 5

119 × 3 + 5

2

11

38

119

362

2. Write your answer. The sequence is
2, 11, 38, 119, 362.

TI | THINK WRITE CASIO | THINK WRITE

1. On a Calculator page,
press 2 and then ENTER.
Complete the entry line as:
×3 + 5
Then continue to press
ENTER until the first 5
terms are displayed on the
screen.

1. On the Main screen, press 2
and then EXE.
Complete the entry line as:
×3 + 5
Then continue to press EXE
until the first 5 terms are
displayed on the screen.

2. The answer appears on the
screen.

The sequence is
2, 11, 38, 119, 362.

2. The answer appears on the
screen.

The sequence is
2, 11, 38, 119, 362.

Interactivity: Initial values and first-order recurrence relations (int-6262)

Exercise 5.2 Generating the terms of a first-order recurrence relation

1. WE 1 Write down the first 5 terms of sequence that starts at −2 and each successive terms decreases
by 3.

2. Write down the first 5 terms of a sequence that starts at 3 and each successive term is double the
previous term.

3. WE 2 Write the first five terms of the sequence defined by the first-order recurrence relation:

un = 4un−1 + 3 u0 = 5.

4. Write the first five terms of the sequence defined by the first-order recurrence relation:
fn+1 = 5fn − 6 f0 = −2.

4 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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5. Which of the following equations are complete first-order recurrence relations?
un = 2 + na. un = un−1 − 1 u0 = 2b.

un = 1 − 3un−1 u0 = 2c. un − 4un−1 = 5d.

un = −un−1e. un = n + 1 u1 = 2f.

un = 1 − un−1 u0 = 21g. un = an−1 u2 = 2h.

fn+1 = 3fn − 1i. pn = pn−1 + 7 u0 = 7j.

6. Write the first five terms of each of the following sequences.
un = un−1 + 2 u0 = 6a. un = un−1 − 3 u0 = 5b.

un = 1 + un−1 u0 = 23c. un+1 = un − 10 u0 = 7d.

7. Write the first five terms of each of the following sequences.
un = 3un−1 u0 = 1a. un = 5un−1 u0 = −2b.

un = −4un−1 u0 = 1c. un+1 = 2un u0 = −1d.

8. Write the first five terms of each of the following sequences.
un = 2un−1 + 1 u0 = 1a. un = 3un−1 − 2 u0 = 5b.

9. Write the first seven terms of each of the following sequences.
un = −un−1 + 1 u0 = 6a. un+1 = 5un−1 u0 = 1b.

10. MC Which of the sequences is generated by the following first-order recurrence relation?

un = 3un−1 + 4 u0 = 2

2, 3, 4, 5, 6, …A. 2, 6, 10, 14, 18, …B. 2, 10, 34, 106, 322, …C.
2, 11, 47, 191, 767, …D. 6, 10, 14, 18, 22, …E.

11. MC Which of the sequences is generated by the following first-order recurrence relation?

un+1 = 2un − 1 u0 = −3

−3, 5, 9, 17, 33, …A. −3, −5, −9, −17, −33, …B. −3, 5, −3, 5, −3, …C.
−3, −8, −14, −26, −54, …D. −3, −7, −15, −31, −63, …E.

12. Write the first-order recurrence relations for the following descriptions of a sequence and generate the
first five terms of the sequence.
a. The next term is 3 times the previous term, starting at 1

4 .

b. Next year’s attendance at a motor show is 2000 more than the previous year’s attendance, with a first
year attendance of 200 000.

c. The next term is the previous term less 7, starting at 100.
d. The next day’s total sum is double the previous day’s sum less 50, with a first day sum of $200.

 

5.3 Modelling flat rate depreciation with a
recurrence relation
5.3.1 Flat rate (straight line) depreciation
If an item depreciates by the flat rate method, then its value decreases by a fixed amount each unit time
interval, generally each year. This depreciation value may be expressed in dollars or as a percentage of the
original cost price.

TOPIC 5 Depreciation of assets 5

UNCORRECTED PAGE PROOFS



i
i

“c05DepreciationOfAssets” — 2018/6/22 — 16:45 — page 6 — #6 i
i

i
i

i
i

Since the depreciation is the same for each unit time interval, the flat rate method is an example of straight
line (linear) decay. The relationship can be represented by the recurrence relation:

Vn+l = Vn − d

where Vn is the value of the asset after n depreciating periods and d is the
depreciation each time period.

We can also look at the future value of an asset aftet n periods of depreciation, which can be calculated by:

Vn = V0 − nd

We can use this relationship to generate a depreciation schedule (table) which can then be used to draw a
graph of future value against time. The schedule displays the future value after each unit time interval, that is:

Time, n Depreciation, d Future value, Vn

Unit 3 AOS R&FM Topic 1 Concept 1

Using recurrence relatives to find depreciation values Summary screen and practice questions
 

WORKED EXAMPLE 3

Fast Word Printing Company bought a new printing press for $15 000 and chose to depreciate it
by the flat rate method. The depreciation was 15% of the prime cost price each year and its useful
life was 5 years.
Find the annual depreciation.a.

Set up a recurrence relation to represent the depreciation.b.

Draw a depreciation schedule for the useful life of the press and use it to draw a graph of book
value against time.

c.

What is the scrap value?d.

THINK WRITE/DRAW

a. 1. State the cost price. a. V0 = 15 000

2. Find the depreciation rate as
15% of the prime cost price.

d = V0 ×
r

100

= 15 000 ×
15
100

= 2250

3. Write your answer. Annual depreciation is $2250.

b. Write the recurrence relation
for flat rate depreciation and
substitute in the value for d.

b. Vn+1 = Vn − d
Vn+1 = Vn − 2250

6 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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c. 1. Draw a depreciation
schedule for 0–5 years, using
depreciation of 2250 each
year and a starting value of
$15 000.
Using your calculator, in the
entry type 15 000, press
ENTER/EXE then –2250,
continue to press
ENTER/EXE five times to
complete the schedule.

c. Time, n (years) Depreciation, d($) Future value, Vn($)

0 15 000

1 2250 12 750

2 2250 10 500

3 2250 8250

4 2250 6000

5 2250 3750

2. Draw a graph of the tabled
values for future value
against time.

Fu
tu

re
 v

al
ue

 (
$)

Time (years)

13 500

17 500
15 000

12 000
10 500

9000
7500
6000
4500
3000
1500

1 2 3 4 50 n

Vn

d. 1. The press is scrapped after 5
years so look at the schedule
in part b.

d. When n = 5
V5 = 3750

2. Write your answer. The scrap value is $3750.

The depreciation schedule gives the scrap value, as can be seen in Worked example 3. So too does a graph
of book value against time, since it is only drawn for the item’s useful life and its end point is the scrap value.

Businesses need to keep records of depreciation for tax purposes on a year-to-year basis. What if an indi-
vidual wants to investigate the rate at which an item has depreciated over many years? An example is the
rate at which a private car has depreciated. If a straight line depreciation model is chosen, then the following
example demonstrates its application.

WORKED EXAMPLE 4

Jarrod bought his car 5 years ago for $15 000. Its current
market value is $7500. Assuming straight line
depreciation, find:
the car’s annual depreciation ratea.

the relationship between the future value and time and use
your calculator to find when the car will have a value of $3000  .

b.

TOPIC 5 Depreciation of assets 7
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THINK WRITE

a. 1. Find the total depreciation over the 5 years
and thus the rate of depreciation.

a. Total depreciation = cost price − current value
= $15 000 − $7500
= $7500

Rate of depreciation =
total depreciation

number of years

=
$7500
5 years

= $1500 per year

2. Write your answer. The annual depreciation rate is $1500.

b. 1. Set up the recurrence relationship. b. Vn+1 = Vn − 1500
V0 = 15 000

2. Open a calculator screen and in the entry line
type 15 000, then press ENTER/EXE. Type
−1500 and press ENTER/EXE. Continue to
press ENTER/EXE, counting the number of
times that ENTER/EXE has been pressed
until the value reaches 3000.

Vn = 3000
When n = 8

3. Write your answer. The depreciation equation for the car is
Vn = 15 000 − 1500n. The future value will
reach $3000 when the car is 8 years old.

 

Interactivity: Depreciation: Flat rate, reducing balance, unit cost (int-xxxx)

Exercise 5.3 Modelling flat rate depreciation with a recurrence
relation

1. WE 3 A mining company bought a vehicle for $25 000 and chose to depreciate it by the flat rate method.
The depreciation was 15% of the cost price each year and its useful life was 5 years.
a. Find the annual depreciation.
b. Set up a recurrence relation to represent the depreciation.
c. Draw a depreciation schedule for the item’s useful life and draw a graph of future value against time.
d. What is the scrap value?

2. Write the recurrence relationships for the following items.
a. A $30 000 car that is depreciated by 20% p.a. flat rate
b. A $2000 display unit depreciated by 10% of its prime cost
c. A $6000 piano depreciated by $500 p.a.

3. WE 4 For the situations described below, and using a straight line
depreciation model, find:
i. the annual rate of depreciation
ii. the relationship between the future value and time and use CAS to

find when the item is written off (has a value of 0)

8 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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A car purchased for $50 000 with a current value of $25 000; it is now 5 years old.a.

A stereo unit bought for $850 seven years ago; it now has a current value of $150.b.

A refrigerator with a current value of $285 bought 10 years ago for $1235.c.

4. A second-hand car is currently on sale for $22 500. Its value is expected to depreciate by $3200 per year.
a. Write a recurrence relationship for this item.
b. Use your calculator to work out the expected value of the car after 5 years.

5. All Clean carpet cleaners bought a cleaner for $10 000 and chose to depreciate it by the flat rate method.
The depreciation was 15% of the cost price each year and its useful life was 5 years.
For the situations outlined in questions 6 and 7:
a. find the annual depreciation
b. using your calculator draw a depreciation schedule for the item’s useful life and draw a graph of

future value against time
For the situations outlined in questions 6 and 7:
a. draw a depreciation schedule for the item’s first 5 years and draw a graph of future value against time
b. use your calculator to find the scrap value.

6. A farming company chose to depreciate a tractor by the prime cost method and the annual depreciation
was $4000. The tractor was purchased for $45 000 and its useful life was 10 years.

7. A winery chose to depreciate a corking machine, that cost $13 500 when new, by the prime cost method.
The annual depreciation was $2000 and its useful life was 6 years.
For the situations outlined in questions 8 and 9:
a. find the annual depreciation
b. set up a recurrence relation to represent the depreciation
c. using your calculator draw a depreciation schedule for the item’s useful life and draw a graph of

future value against time
d. find how long it will take for the item to reach its scrap value.

8. Machinery is bought for $7750 and depreciated by the flat rate method. The depreciation is 20% of the
cost price each year and its scrap value is $1550.

9. An excavation company buys a digger for $92 000 and depreciates it by the flat rate method. The
depreciation is 15% of the cost price per year and its scrap value is $9200.

10. Each of the following graphs represents the flat rate depreciation of four particular items. In each case
determine:
i. the cost price of the item
ii. the annual depreciation
iii. the time taken for the item to reach its scrap value or to be written off.
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11. MC A 1-tonne truck, bought for $31 000, was depreciated using the flat rate method. If the scrap value
of $5000 was reached after 5 years, the annual depreciation would be:

$31A. $1000B. $5200C. $6200D. $26 000E.
12. A business buys two different photocopiers at the same time. One costs $2200 and is to be depreciated

by $225 per annum. It also has a scrap value of $400. The other costs $3600 and is to be depreciated by
$310 per annum. This one has a scrap value of $500.
a. Which machine would need to be replaced first?
b. How much later would the other machine need to be replaced?

13. MC A car valued at $20 000 was bought 5 years ago for $45 000. The straight line recurrence relation
model is represented by:
A. Vn = Vn+1 − 5000, V0 = 20 000
B. Vn+1 = Vn − 5000, V0 = 20 000
C. Vn+1 = Vn + 5000, V0 = 20 000
D. Vn+1 = Vn − 5000
E. Vn+1 = 5000Vn, V0 = 20 000

 
 

5.4 Modelling reducing balance depreciation with a
recurrence relation
If an item depreciates by the reducing balance depreciation method then its value decreases by a fixed
rate each unit time interval, generally each year. This rate is a percentage of the previous value of the item.
Reducing balance depreciation is an example of geometric decay.
Reducing balance depreciation is also known as diminishing value depreciation.
Reducing balance depreciation can be expressed by the recurrence relation:

Vn+1 = RVn

where Vn is the value of the asset after n depreciating periods and R = 1− r
100

,

where r is the depreciation rate.

10 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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WORKED EXAMPLE 5

Suppose the new $15 000 printing press considered in Worked example 3 was depreciated by the
reducing balance method at a rate of 20% p.a. of the previous value.
Generate a depreciation schedule using a recurrence relation for the first 5 years of work
for the press.

a.

What is the future value after 5 years?b.

Draw a graph of future value against time.c.

THINK WRITE/DRAW

a. 1. Calculate the value of R. a. Rn = 1 −
r

100

= 1 −
20
100

= 0.8
2. Write the recurrence relation for reducing

balance depreciation and substitute in the
known information.

Vn+1 = RnV

Vn+1 = 0.8Vn, V0 = 15 000

3. Use the recurrence relation and your
calculator to calculate the future value for
the first 5 years (up to n = 5).
On a calculator screen type 15 000, press
ENTER/EXE. Type × 0.8, then press
ENTER/EXE. Repeat this another 4 times.

15000

15000 × 0.8

15000

12000

9600

7680

6144

4915.20

12000 × 0.8

96000 × 0.8

7680 × 0.8

6144 × 0.8

4. Draw the depreciation schedule. Time, n (years) Future value, Vn($)
0 15 000

1 12 000

2 9 600

3 7 680

4 6 144

5 4915.20

b. State the future value after 5 years from the
depreciation schedule.

b. The future value of the press after 5 years will
be $4915.20.

c. Draw a graph of the future value against
time.

c.

Fu
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It is clear from the graph and the schedule that the reducing
balance depreciation results in greater depreciation during the
early stages of the asset’s life (the future value drops more
quickly at the start since the annual depreciation falls from
$3000 in year 1 to $1228.80 in year 4).

WORKED EXAMPLE 6

A transport business has bought a new bus for $60 000. The business has the choice of depreciating
the bus by a flat rate of 20% of the cost price each year or by 30% of the previous value each year.
Generate depreciation schedules using both methods for a life of 5 years.a.

Draw graphs of the future value against time for both methods on the same set of axes.b.

After how many years does the reducing balance future value become greater than the flat
rate future value?

c.

THINK WRITE/DRAW

a. 1. Calculate the flat rate
depreciation per year.

a. d = 20% of $60000
= $12 000 per year

2. Generate a flat rate
depreciation schedule using
your calculator for 0–5 years.

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

0 — 60 000

1 12 000 48 000

2 12 000 36 000

3 12 000 24 000

4 12 000 12 000

5 12 000 0

3. Generate a reducing balance
depreciation schedule.
Annual depreciation is 30%
of the previous value, so to
calculate the future value
multiply the previous value
by 0.7. Using your calculator
continue to calculate the
future value for a period of
5 years.

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

0 60 000

1 60 000 × 0.7 = 42 000

2 42 000 × 0.7 = 29 400

3 29 400 × 0.7 = 20 580

4 20 580 × 0.7 = 14 406

5 14 406 × 0.7 = 10 084.20

b. Draw graphs using values for
Vn and n from the schedules.
In this instance the blue line
is the flat rate value and the
pink curve is the reducing
balance value.

b.

12 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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c. Look at the graph to see
when the reducing balance
curve lies above the flat rate
line. State the first whole
year after this point of
intersection.

c. The future value for the reducing balance method is greater
than that of the flat rate method after 4 years.

In the example above, for each consecutive year, the previous future value is multiplied by 0.7. So

V5 = 60 000 × 0.7 × 0.7 × 0.7 × 0.7 × 0.7
= 60 000 × 0.75

We can write a general formula for reducing balance depreciation.

The reducing balance depreciation formula is:
Vn = V0R

n

Vn = book value after time, n
R = rate of depreciation(= 1− r

100)
V0 = cost price
n = time since purchase

That is, given the cost price and depreciation rate we can find the future value (including scrap value) of
an article at any time after purchase.

Let us now see how we can use this formula.

WORKED EXAMPLE 7

The printing press from Worked example 3 was depreciated by the reducing balance method at
20% p.a. What will be the future value and total depreciation of the press after 5 years if it cost
$15 000 new?

THINK WRITE

1. State V0, r and n. V0 = 15 000, r = 20, n = 5

2. Calculate the value of R. R = 1 −
20

100
= 0.8

3. Substitute into the depreciation formula and
simplify.

Vn = V0R

V5 = 15 000(0.8)5

4. Evaluate. = 4915.2
5. Total depreciation is:

cost price − future value.
Total depreciation = V0 − V5

= 15 000 − 4915.2
= 10084.8

6. Write a summary statement. The future value of the press after 5
years will be $4915.20 and its total
depreciation will be $10 084.80.

TOPIC 5 Depreciation of assets 13
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Effective life
The situation may arise where the scrap value is known and we want to know how long it will be before
an item reaches this value; that is, its useful or effective life.

So, in the reducing balance formula Vn = V0Rn, n is needed.

WORKED EXAMPLE 8

A photocopier purchased for $8000 depreciates by 25% p.a. by the reducing balance method. If
the photocopier has a scrap value of $1200, how long will it be before this value is reached? Use
the CAS calculator to solve for the number of years.

THINK WRITE

1. State the values of Vn, V0 and r. Vn = $1200, V0 = $8000 and r = 25%

2. Calculate the value of R. R = 1 −
25

100
= 0.75

3. Substitute the values of the pronumerals into the
formula and simplify.

Vn = V0Rn

1200 = 8000 × (0.75)n

Solving 1200 = 8000 × (0.75)n for,
4. Use CAS to solve for n. n = 6.59 years

5. Interest is compounded annually, so n represents
years. Raise n to the next whole year.

As the depreciation is calculated once
a year, n = 7 years.

6. Write your answer. It will take 7 years for the photocopier
to reach its scrap value.

TI | THINK WRITE CASIO | THINK WRITE

4. On a Calculator page, press
MENU and select:
3. Algebra
1: Solve
Complete the entry line as:
solve(1200 = 8000 × (0.75)n, n)
Then press ENTER.

4. On the Main screen, complete
the entry line as:
solve(1200 = 8000 × (0.75)n, n)
Then press EXE.

The answer appears on the
screen.

n = 6.59 years
It will take 7 years for the
photocopier to reach its
scrap value.

The answer appears on the
screen.

n = 6.59 years
It will take 7 years for
the photocopier to
reach its scrap value.

Exercise 5.4 Modelling reducing balance depreciation with a
recurrence relation

1. WE 5 A laptop was bought new for $1500 and it depreciates by the reducing balance method at a rate of
17% p.a. of the previous book value.
a. Generate a depreciation schedule using a recurrence relation for the first 5 years.
b. What is the future value after 5 years?
c. Draw a graph of future value against time.

14 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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2. A road bike was bought new for $3300 and it depreciates by the reducing balance method at a rate of
13% p.a. of the previous value.
a. Generate a depreciation schedule using a recurrence relation for the first 5 years.
b. What is the future value after 5 years?
c. Draw a graph of future value against time.

3. A farming company chose to depreciate its new $60 000 bulldozer by the reducing balance method at a
rate of 20% p.a. of the previous value.
a. Write the recurrence relation that represents this depreciation.
b. Draw a depreciation schedule for the first 5 years of the bulldozer’s life.
c. What is its future value after 5 years?
d. Draw a graph of future value against time.

4. A retail store chose to depreciate its new $4000 computer by the reducing balance method at a rate of
40% p.a. of the previous value.
a. Write the recurrence relation that represents this depreciation.
b. Draw a depreciation schedule for the first 5 years of the computer’s life.
c. What is its future value after 5 years?
d. Draw a graph of future value against time.

5. WE 6 A taxi company bought a new car for $29 990. The company has the choice of depreciating the
car by a flat rate of 20% of the cost price each year or by 27% of the previous value each year.
a. Generate depreciation schedules using both methods for a life of 5 years.
b. Draw graphs of the future value against time for both methods on the same axis.
c. After how many whole years does the reducing balance future value become greater than the flat rate

future value?
6. A sailing rental company bought a new catamaran for $23 000.

The company has the choice of depreciating the catamaran by a
flat rate of 20% of the cost price each year or by 28% of the
previous value each year.
a. Generate depreciation schedules using both methods for a life

of 5 years.
b. Draw graphs of the future value against time for both methods

on the same axis.
c. After how many whole years does the reducing balance future

value become greater than the flat rate future value?

7. A café buys a cash register for $550. The owner has the
choice of depreciating the register by the flat rate
method (at 20% of the cost price each year) or the
reducing balance method (at 30% of the previous value
each year).
a. Draw depreciation schedules for both methods for a

life of 5 years.
b. Draw graphs of future value against time for both

methods on the same set of axes.
c. After how many whole years does the reducing

balance future value become greater than the flat rate
future value?

TOPIC 5 Depreciation of assets 15
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8. Speedy Cabs taxi service has bought a new taxi for $30 000. The company has the choice of
depreciating the taxi by the flat rate method (at 33 1

3 % of the cost price each year) or the diminishing
value method (at 50% of the previous value each year).
a. Draw depreciation schedules for both methods for 3 years.
b. Draw graphs of future value against time for both methods on the same set of axes.
c. After how many whole years does the reducing balance future value become greater than the flat rate

future value?
9. WE 7 Using the reducing balance formula, find Vn (correct to 2 decimal places) given V0 = 45 000,
r = 15, n = 6.

10. Using the reducing balance formula, find Vn (correct to 2 decimal places) given V0 = 2675, r = 22.5,
n = 5.

11. Using the reducing balance formula, find Vn (correct to 2 decimal places) given:
a. V0 = 20 000, r = 20, n = 4
b. V0 = 30 000, r = 25, n = 4.

12. MC A refrigerator costing $1200 new is depreciated by the reducing balance method at 20% a year.
After 4 years its future value will be:

$240A. $491.52B. $960C. $1105D. $2488.32E.
13. The items below are depreciated by the reducing balance method at 25% p.a.

What will be the future value and total depreciation of:
a. a TV after 8 years, if it cost $1150 new
b. a photocopier after 4 years, if it cost $3740 new
c. carpets after 6 years, if they cost $7320 new?

14. The items below are depreciated at 30% p.a. by the reducing
balance method. What will be the future value and total
depreciation of:
a. a lawn mower after 5 years, if it cost $685 new
b. a truck after 4 years, if it cost $32 500 new
c. a washing machine after 3 years, if it cost $1075 new?

15. MC After 7 years, a new $3000 photocopier, which devalues by 25% of
its value each year, will have depreciated by:

$400.45A. $750B. $2250C.

$2599.55D. $2750E.
16. MC New office furniture valued at $17 500 is subjected to reducing balance

depreciation of 20% p.a. and will reach its scrap value in 15 years. The scrap value will be:
less than $300A. between $300 and $400B. between $400 and $500C.

between $500 and $600D. between $600 and $700E.
17. WE 8 Use your CAS calculator to find how many years it takes an item of initial value $4500,

depreciating at a reducing balance rate of 25% p.a., to reach a value of $900.
18. Use your CAS calculator to solve for n given reducing balance depreciation where Vn = $1500,

V0 = $7600, r = 15% p.a.
19. MC A new chainsaw bought for $1250 has a useful life of only 3 years. If it depreciates annually by a

60% reducing balance rate, its scrap value will be:
$0A. $60B. $80C. $250D. $270E.

20. An item is depreciated by using reducing balance depreciation. Use your CAS calculator to solve for n
(correct to 2 decimal places), given:
a. Vn = $3000, V0 = $40 000, r = 20
b. Vn = $500, V0 = $3000, r = 30

16 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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5.5 Modelling unit cost depreciation with a
recurrence relation
The flat rate and reducing balance depreciations of an item are based on the age of the item. With the unit
cost method, the depreciation is based on the possible maximum output (units) of the item. For instance, the
useful life of a truck could be expressed in terms of the distance travelled rather than a fixed number of years
— for example, 120 000 kilometres rather than 6 years. The actual depreciation of the truck for the financial
year would be a measure of the number of kilometres travelled. (The value of the truck decreases by a certain
amount for each kilometre travelled.)

The future value over time using unit cost depreciation can be expressed by the recurrence relation:

Vn+1 = Vn − d

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

 

WORKED EXAMPLE 9

A motorbike purchased for $12 000 depreciates at a rate of $14 per 100 km driven.
Set up a recurrence relation to represent the depreciation.a.

Use the recurrence relation to generate a depreciation schedule for the future value of the
bike after it has been driven for 100 km, 200 km, 300 km, 400 km and 500 km.

b.

THINK WRITE

a. 1. Write the recurrence relation for unit
cost depreciation as well as the known
information.

a. Vn+1 = Vn − d
V0 = 12 000, d = 14

2. Substitute the values into the
recurrence relation.

Vn+1 = Vn − 14, V0 = 12 000

b. 1. Use the recurrence relation and your
calculator to calculate the future value
for the first 5 outputs (up to 500 km).
Open a calculator screen and type
12 000 press ENTER/EXE, then type
−14, continue to press ENTER/EXE 5
move times.

b. 12000

12000 – 14

12000

11986

11972

11958

11944

11930

11986 – 14

11972 – 14

11958 – 14

11944 – 14

2. Draw the depreciation schedule.

TOPIC 5 Depreciation of assets 17
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WORKED EXAMPLE 10

A taxi is bought for $31 000 and it depreciates by 28.4 cents per kilometre driven. In one year the
car is driven 15 614 km. Find:
the annual depreciation for this particular yeara.

its useful life if its scrap value is $12 000.b.

THINK WRITE

a. 1. Depreciation amount = distance travelled × rate a. Depreciation = 15 614 × $0.284
= $4434.38

2. Write a summary statement. Annual depreciation for the year is
$4434.38.

b. 1. Total depreciation = cost price − scrap value

Distance travelled =
total depreciation

rate of depreciation
where rate of depreciation = 28.4 cents/km

= $0.284 per km

b. Total depreciation = 31 000 − 12 000
= $19 000

Distance travelled =
19 000
0.284

= 66 901 km

2. State your answer. The taxi has a useful life of 66 901 km.

WORKED EXAMPLE 11

A photocopier purchased for $10 800 depreciates at a rate of 20 cents for every 100 copies made.
In its first year of use 500 000 copies were made and in its second year, 550 000. Find:
the depreciation each yeara.

the future value at the end of the second year.b.

THINK WRITE

a. To find the depreciation, identify the rate
and number of copies made.
Express the rate of 20 cents per 100 copies
in a simpler form of dollars per 100 copies,

that is, $0.20 per 100 copies or
0.20

100 copies
.

a. Depreciation = copies made × rate

Depreciation1st year = 500 000 ×
0.20

100 copies
= $1000

Depreciation in the first year is $1000.

Depreciation2nd year = 550 000 ×
0.20

100 copies

= $1100
Depreciation in the second year is $1100.

b. Future value =
cost price − total depreciation

b. Total depreciation after 2 years
= 1000 + 1100
= $2100

Book value = 10 800 − 2100
= $8700
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The future value after n outputs using unit cost depreciation can be expressed as:

Vn = V0 − nd

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

WORKED EXAMPLE 12

The initial cost of a vehicle was $27 850 and its scrap value is $5050. If the vehicle needs to be
replaced after travelling 80 000 km (useful life):
find the depreciation rate (depreciation ($) per km)a.

find the amount of depreciation in a year when 16 497 km were travelledb.

set up an equation to determine the value of the car after travelling n kmc.

find the future value after it has been used for a total of 60 000 kmd.

set up a schedule table listing future value for every 20 000 km.e.

THINK WRITE

a. 1. To find the depreciation rate, first find
the total depreciation.
Total amount of depreciation
= cost price − scrap value

a. Total amount of depreciation
= 27 850 − 5050
= $22 800

2. Find the rate of depreciation.
It is common to express rates in cents
per use if less than a dollar.

Depreciation rate =
total depreciation

total distance travelled

=
22 800
80 000

= $0.285 per km
= 28.5 cents per km

b 1 Find the amount of depreciation using
the rate calculated.
Amount of depreciation is always
expressed in dollars.

b. Amount of depreciation
= amount of use × rate of depreciation
= 16 497 × 28.5
= 470 165 cents
= $4701.65

c. 1. Write the equation for unit cost
depreciation after n outputs as well as
the known information.

c. Vn = V0 − nd
V0 = 27 850, d = 0.285

2. Substitute the values into the equation. Vn = 27 850 − 0.285d

d. 1. Use the equation from part c to find
the future value when n = 60 000.

d. V60 000 = 27 850 − 0.285 × 60 000
= 27 850 − 17 100
= 10 750

2. Write your answer. The future value after the car has been used for
60 000 km is $10 750.

TOPIC 5 Depreciation of assets 19
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e. Calculate the future value for every
20 000 km of use and summarise in a
table.

e. Use, n(km) Future value, Vn($)
0 $27 850

20 000 V1 = 27 850 − (20 000 × 0.285)
= $22 150

40 000 V2 = 27 850 − (20 000 × 0.285 × 2)
= $16 450

60 000 V3 = 27 850 − (20 000 × 0.285 × 3)
= $10 750

80 000 V4 = 27 850 − (20 000 × 0.285 × 4)
= $5 050

Exercise 5.5 Modelling unit cost depreciation with a recurrence
relation

1. WE 9 A washing machine purchased for $800 depreciates at a rate of 35 cents per wash.
a. Set up a recurrence relation to represent the depreciation.
b. Use the recurrence relation to generate a depreciation schedule for the future value of the washing

machine after each of the first 5 washes.
2. An air conditioning unit purchased for $1400 depreciates at a rate of 65 cents per hour of use.

a. Set up a recurrence relation to represent the depreciation.
b. Use the recurrence relation to generate a depreciation schedule for the future value of the air

conditioning unit at the end of each of the first 5 hours of use.
3. WE 10 Below are the depreciation details for a vehicle. Find:

a. the annual depreciation in the first year
b. the useful life (km).

Purchase price($) Scrap value($) Rate of depreciation Distance travelled in
(cents/km) first year (km)

29 600 12 000 28.5 14 000

4. A taxi was purchased for $42 000 and depreciates by 25 cents per km driven. During its first year the taxi
travelled 64 000 km; during its second year it travelled 56 000 km. Find:
a. the depreciation in each of the first 2 years
b. how far the car had travelled if its total depreciation was $20 000.

5. Below are depreciation details for 2 vehicles. In each case find:

the annual depreciation in the first yeari. the useful life (km).ii.

Purchase price($) Scrap value ($) Rate of depreciation Distance travelled in
(cents/km) first year (km)

a 25 000 10 000 26 12 600
b 21 400 8 000 21.6 13 700

In each situation in questions 6 to 8, find:
a. the annual depreciation in the first year
b. the item’s useful life.
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6. A company buys a $32 000 car which depreciates at a rate of 23 cents per km driven. It covers 15 340 km
in the first year and has a scrap value of $9500.

7. A new taxi is worth $29 500 and it depreciates at 27.2 cents per km travelled. In its first year of use it
travelled 28 461 km. Its scrap value was $8200.

8. A photocopier purchased for $7200 depreciates at a rate of $1.50 per 1000
copies made. In its first year of use, 620 000 copies were made and in its
second year, 540 000 were made. Find:
a. the depreciation for each year
b. the future value at the end of the second year.

9. A photocopier bought for $11 300 depreciates at a rate of 2.5 cents for
every 10 copies made.
a. Set up a recurrence relation to represent the depreciation.
b. Copy and complete the table below.

Time (years) Outputs, n (10 copies) Annual depreciation ($) Future value at end
of year, Vn($)

1 35 000
2 42 500
3 37 620
4 29 104
5 38 562

10. A corking machine bought for $14 750 depreciates at a rate of $2.50 for every 100 bottles corked.
a. Set up a recurrence relation to represent the depreciation.
b. Copy and complete the table below.

Time (years) Outputs, n (100 bottles corked) Depreciation ($) Future value at end
of year, Vn($)

1 400
2 425
3 467
4 382.5
5 430.6

11. WE 11 A photocopier is bought for $8600 and it depreciates at a rate of 22 cents for every 100 copies
made. In its first year of use, 400 000 copies are made and in its second year, 480 000 copies are made.
Find:
a. the depreciation for each year
b. the future value at the end of the second year.

12. A printing machine was purchased for $38 000 and depreciated at a rate of $1.50 per million pages
printed. In its first year 385 million pages were printed and 496 million pages were printed in its second
year. Find:
a. the depreciation for each year
b. the future value at the end of the second year.

13. MC A vehicle is bought for $25 900 and it depreciates at a rate of 21.6 cents per km driven. After its
first year of use, in which it travels 13 690 km, the future value of the vehicle is closest to:

$1000A. $3000B. $20 000C. $23 000D. $25 000E.
In each situation in questions 4 and 5, find:
a. the depreciation for each year
b. the future value at the end of the second year.
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14. A company van is purchased for $32 600 and it depreciates at a rate of 24.8 cents per km driven. In its
first year of use the van travels 15 620 km and it travels 16 045 km in its second year.

15. A taxi is bought for $35 099 and it depreciates at a rate of 29.2 cents per km driven. It travels 21 216 km
in its first year of use and 19 950 km in its second year.

16. WE 12 A delivery service purchases a van for $30 000 and it is expected that the van will be written off
after travelling 200 000 km. It is estimated that the van will travel 1600 km each week.
a. Find the depreciation rate (charge per km).
b. Find how long it will take for the van to be written off.
c. Set up an equation to determine the value of the van after travelling n kilometre.
d. Find the distance travelled for the van to depreciate by $13 800.
e. Find its future value after it has travelled 160 000 kilometres.
f. Set up a schedule table for the value of the van for every 20 000 kilometres.

17. A car bought for $28 395 depreciates at a rate of 23.6 cents for every km travelled. Copy and complete
the table below.

18. A car is bought for $35 000 and a scrap value of $10 000 is set for it. The following three options for
depreciating the car are available:
i. flat rate of 10% of the purchase price each year
ii. 20% p.a. of the reducing balance
iii. 25 cents per km driven (the car travels an average of 10 000 km per year).

a. Which method will enable the car to reach its scrap value soonest?
b. If the car is used in a business the annual depreciation can be claimed as a tax deduction. What

would the tax deduction be in the first year of use for each of the depreciation methods?
c. How would your answers to part b vary for the 5th year of use?

19. MC A machine which was bought for $8500 was depreciated at the rate of 2 cents per unit produced.
By the time the book value had decreased to $2000, the number of units produced would be:
A. 75 000
B. 100 000
C. 125 000
D. 300 000
E. 325 000

20. MC An $8500 machine depreciates by 2 cents per unit. By
the time the machine had depreciated by $5000, it would
have produced:
A. 275 000 units
B. 250 000 units
C. 225 000 units
D. 175 000 units
E. 150 000 units

22 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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5.6 Review: exam practice
Multiple choice
1. Which of the sequences is generated by the first order recurrence relation un+1 = un − 4, u0 = −6?

A. −4, −10, −16, −22, −28, …
B. −6, −10, −14, −18, −22, −28, …
C. −6, −2, −6, −2, −6, …
D. −6, −2, 2, 6, 10, …
E. −6, 2, −10, 4, −14, …

2. Given the recurrence relation

Vn+1 = 3Vn − 2, V0 = 2

The first 4 terms of the relation are
2, 6, 18, 54A. 1, 2, 3, 4B.
2, 4, 10, 28C. −2, −8, −26, −80D.
2, 4, 12, 34E.

3. A recurrence relation is defined as

Vn+1 = 1.025Vn − 200,V0 = 10 000

The fifth term in this recurrence relation would be closest to
11 038A. 10 769B. 10 506C. 10 208D. 10 110E.

4. The sequence 4, 2, 0, −2, −4, … can be defined by the first order recurrence relation:
un+1 = 2un u0 = 4A. un+1 = −2un u0 = 4B.
un+1 = un − 2 u0 = 4C. un+1 = 2un + 2 u0 = 4D.
un+1 = 4un + 2 u0 = 4E.

5. The sequence −3, 12, −48, 192, −768, … can be defined by the first order recurrence relation:
An+ 1 = −4An A0 = −3A. An+1 = −4An A0 = 3B.
An+1 = −3An A0 = −4C. An+1 = −3An A0 = 4D.
An+1 = 4An A0 = 3E.

6. A yacht was purchased for $54 000. It depreciated at a rate of 12% each year. The recurrence relation
that could be used to determine the value of the yacht, Yn, after n years is

Yn+1 = − 0.88Yn Y0 = 54 000A. Yn+1 = Yn − 6480 Y0 = 54 000B.
Yn+1 = Yn − 54 000 Y0 = 6480C. Yn+1 = 1.12Yn Y0 = 6480D.
Yn+1 = 0.88Yn Y0 = 54 000E.

7. A library adds 300 new books to its collection each year. The collection began with 4000 books and it is
claimed that no book has ever been removed.
A first order recurrence relation that reflects this situation is:

Bn = Bn−1 + 300 B0 = 300A. Bn = Bn−1 + 300 B0 = 4000B.
Bn = 1.03Bn−1 + 100 B0 = 300C. Bn = 1.03Bn−1 + 4120 B0 = 4000D.
Bn = 1.04Bn−1 + 300 B0 = 300E.

8. Consider he first order recurrence relations below.
Vn+1 = Vn − 500, V0 = 9500
Pn+1 = 0.7Pn, P0 = 8000
Vn+1 and Pn+1 are examples of
A. Linear decay and geometric decay respectively
B. Geometric growth and linear decay respectively
C. Linear growth and geometric growth respectively
D. Geometric decay and linear decay respectively
E. Linear decay
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9. The reducing balance depreciation method is used to depreciate an air conditioner at a rate of 12.5% of
the previous value. The purchase price of the air-conditioner was $8400.
Which recurrence relation below can be used to describe this situation?

Vn+1 = Vn − 1050,V0 = 8400A. Vn+1 = 0.125VnB.
Vn+1 = 0.125Vn,V0 = 8400C. Vn+1 = 0.875Vn,V0 = 8400D.
Vn+1 = 0.875VnE.

10. A coffee machine was purchased
for $12 500. It has been depreciated
using a flat rate model of $1000 per
year. How many years before it
reached the book value of $6500?
A. 2
B. 4
C. 6
D. 8
E. 10

Short answer
1. Write the first five terms of each of the following sequences.

a. un+1 = 4un − 3 u0 = −1
b. un+1 = 3 + 5un u0 = 0

2. A club loses 4% of its membership each year but adds 20 new members each year. The initial
membership of the club was 300.
a. Write a first-order recurrence relation to describe this situation, stating clearly the terms you use.
b. What is the membership of the club at the end of 4 years?

3. A first-order recurrence relation is given as Cn+1 = 0.5Cn + 100 and C0 = 400. What is the value of C4?
4. A security firm purchased a van for $35 000. The firm decided to use the reducing balance method of

depreciation at 8% per year. Let Pn be the value of the van after n years.
a. Write the recurrence relation for this situation.
b. What will be the future value after 5 years?

5. Office equipment is bought for $18 000 and depreciated by the flat rate method. The depreciation is 15%
of the cost price each year and its scrap value is $1800.
Calculate
a. the annual depreciation
b. How long it will take for the equipment to reach its scrap value.

6. A 3D printer is purchased for $6 500 and it depreciates by $5.20 for every 20 items printed. In its first
year of use, 2000 items were printed and in its second year 2500 copies were printed.
Calculate
a. the depreciation each year.
b. the future value at the end of the second year.

Extended response
1. A band has bought new electronic recording equipment for $150 000 and has a choice of depreciating the

equipment by a flat rate of 15% of the cost price each year or by 25% of the previous value each year.
a. Using your calculator, generate depreciation schedules using both methods for a life of 5 years
b. After how many years does the reducing balance future value become greater than the flat rate future

value?
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2. Rachel bought a new limousine for her events
management company. She paid $60 000 and is con-
sidering various methods of depreciating her new
asset.

The limousine can be depreciated using flat rate
method. The depreciation rate is 12% of the prime
cost price per year.
a. Find annual depreciation of the limousine.

Hence, set up the recurrence relation to represent
the depreciation.

b. Generate the relationship between the book value of the limousine and time.
c. Calculate the book value of the limousine and total amount of depreciation after 5 years.Another

way is to use unit cost depreciation method. A limousine can be depreciated at a rate of 30 cents
per kilometre driven.

d. Rachel estimates that her new limousine will be driven at least 25 000 km per year. According to this
estimation, what would be the book value of the car after 5 years?
Rachel considers her final option – reducing balance depreciation method at 16% p.a.

e. Find the future value and the total depreciation of the limousine after 5 years.
f. Which of the three methods gives greatest total depreciation over the 5 year period?

TOPIC 5 Depreciation of assets 2

Units 1&2 Sit topic test
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Answers
Topic 5 Depreciation of assets
Exercise 5.2 Generating the terms of a first-order recurrence relation
1. −2, −5, −8, −11, −14

2. 3, 6, 12, 24, 48

3. un = 4un−1 + 3, u0 = 5
The sequence is 5, 23, 95, 383, 1535.

4. fn+1 = 5fn − 6, f0 = −2
The sequence is −2, −16, −86, −436, −2186.

5. b, c, g, j

6. a. 6, 8, 10, 12, 14 b. 5, 2, −1, −4, −7 c. 23, 24, 25, 26, 27 d. 7, −3, −13, −23, −33

7. a. 1, 3, 9, 27, 81 b. −2, −10, −50, −250, −1250
c. 1, −4, 16, −64, 256 d. −1, −2, −4, −8, −16

8. a. 1, 3, 7, 15, 31 b. 5, 13, 37, 109, 325

9. a. The first seven term are 6, −5, 6, −5, 6, −5, 6.
b. The first seven term are 1, 5, 25, 125, 625, 3125, 15 625.

10. C

11. E

12. a. un+1 = 3un, u0 = 1
4
; 1

4
, 3

4
, 21

4
, 63

4
, 201

4

b. un+1 = un + 2000, u0 = 200 000; 200 000, 202 000, 204 000, 206 000, 208 000
c. un+1 = un − 7, u0 = 100; 100, 93, 86, 79, 72
d. un+1 = 2un − 50, u0 = $200; $200, $350, $650, $1250, $2450

Exercise 5.3 Modelling flat rate depreciation with a recurrence relation
1. a. $3750 b. Vn+1 = Vn − 3750 c.

5

Time (years)

10
15
20
25

0 1 2 3 4 5
n

Vn

Fu
tu

re
 v

al
ue

(×
 $

10
00

)

d. $6250

2. a. V0 = 30 000, Vn+1 = Vn − 6000
b. V0 = 2000, Vn+1 = Vn − 200
c. V0 = 6000, Vn+1 = Vn − 500

3. a. i. $5000 per year
ii. 10 years old

b. i. $100 per year
ii. 8.5 years old

c. i. $95 per year
ii. 13 years old

4. a. V0 = 22, 500
Vn+1 = Vn − 3200

b. $6500

5. a. $1500 b.

2 000

Time (years)

4 000
6 000
8 000

Fu
tu

re
 v

al
ue

 (
$) 10 000

0 1 2 3 4 5
n

Vn

6. a.

10

Time (years)

20
30
40
50

0 2 4 6 8 10

Fu
tu

re
 v

al
ue

(×
 $

10
00

)

n

Vn b. scrap value is $5000
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7. a.

8 000
6 000
4 000
2 000

Time (years)

10 000
12 000
14 000

0 1 2 3 4 5 6

Fu
tu

re
 v

al
ue

 (
$)

n

Vn b. scrap value is $1500

8. a. $1550 b. Vn+1 = Vn − 1550, V0 = 7750
c.

2

Time (years)

4
6
8

0 1 2 3 4
n

Vn

Fu
tu

re
 v

al
ue

(×
 $

10
00

)

d. 4 years

9. a. $13 800 b. Vn+1 = Vn − 13 800, V0 = 92 000
c.

20 000

Time (years)

80 000
60 000
40 000

100 000

0 1 2 3 4 5 6

Fu
tu

re
 v

al
ue

 (
$)

n

Vn d. 6 years

10. a. i. $3000
ii. $400
iii. 5 years

b. i. $1750
ii. $500
iii. 31

2
years

c. i. $800
ii. $140
iii. 5 years

d. i. $18 000
ii. $2400
iii. 71

2
years

11. C

12. a. The cheaper machine b. 2 years

13. B

Exercise 5.4 Modelling Reducing balance depreciation with a recurrence relation
1. a.

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

0 1500

1 1245.00

2 1033.35

3 857.68

4 711.87

5 590.86

b. 590.86
c.

500

Time (years)

700
900

1100

Fu
tu

re
 v

al
ue

 (
$)

1300
1500

0 1 2 3 4 5

Vn

n
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2. a.
Time n (years) Future value, Vn($)

0 3300.00

1 2871.00

2 2497.77

3 2173.06

4 1890.56

5 1644.79

b. 1644.79
c.

2100
1900
1700
1500

Time (years)

2300
2500
2700

Fu
tu

re
 v

al
ue

 (
$) 2900

3100
3300

0 1 2 3 4 5
n

Vn

3. a. Vn+1 = 0.8Vn, V0 = 60 000

b.
Time n (years) Future value, Vn($)

0 60 000.00

1 48 000.00

2 38 400.00

3 30 720.00

4 24 576.00

5 19 660.80

c. 19 660.80

d.

20 000

Time (years)

25 000
30 000
35 000

Fu
tu

re
 v

al
ue

 (
$)

40 000
45 000
50 000
55 000
60 000

0 1 2 3 4 5
n

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

0 – 4000.00

1 1600 2400.00

2 960 1440.00

3 576 864.00

4 345.60 518.40

5 207.36 311.04

c. 311.04
d.

500

Time (years)

1000
1500
2000

Fu
tu

re
 v

al
ue

 (
$)

2500
3000
3500
4000

0 1 2 3 4 5
n

Vn

5. a. Time n (years) Depreciation ($) Future value, Vn($)

0 – 29 900

1 5998 23 992

2 5998 17 994

3 5998 11 996

4 5998 5 998

5 5998 0

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

0 29 900.00

1 21 892.70

2 15 981.67

3 11 666.62

4 8 516.63

5 6217.14

b.

5 000

Time (years)

10 000

15 000

20 000

Fu
tu

re
 v

al
ue

 (
$)

25 000

30 000

0 1 2 3 4 5
n

Vn

c. The future value for the reducing balance method is greater than the flat rate method after 4 years.

TOPIC 5 Depreciation of assets

4. a. Vn + 1 = 0.6Vn, V0 = 4000
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6. a. Time n (years) Depreciation ($) Future value, Vn($)

0 – 23 000

1 4600 18 400

2 4600 13 800

3 4600 9 200

4 4600 4 600

5 4600 0

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

0 23 000.00

1 16 560.00

2 11 923.20

3 8 584.70

4 6 180.98

5 4 450.31

b.

5 000
2 500

Time (years)

7 500
10 000
12 500

Fu
tu

re
 v

al
ue

 (
$)

15 000
17 500
20 000
22 500
25 000

0 1 2 3 4 5
n

Vn

c. The future value for the reducing balance method is greater than the flat rate method after 4 years.

7. a.
Flat rate Reducing balance

Time (years) Dep. ($) Future value ($) Time (years) Dep. ($) Future value ($)

0 – 550 0 – 550.00

1 110 440 1 165 385.00

2 110 330 2 115.50 269.50

3 110 220 3 80.85 188.65

4 110 110 4 54.60 132.05

5 110 0 5 39.62 92.43

b.

100
50

Time (years)

150
200
250

Fu
tu

re
 v

al
ue

 (
$)

300
350
400
450
500
550
600

0 1 2 3 4 5
n

Vn

c. 4 years
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8. a.
Flat rate Reducing balance

Time (years) Dep. ($) Future value ($) Time (years) Dep. ($) Future value ($)

0 – 30 000 0 – 30 000

1 10 000 20 000 1 15 000 15 000

2 10 000 10 000 2 7 500 7 500

3 10 000 0 3 3 750 3 750

b.

5

Time (years)

10
15
20

Fu
tu

re
 v

al
ue

 (
× 

$1
00

0)

25
30
35
40

0 1 2 3 4
n

Vn

c. 3 years

9. $16 971.73

10. $747.88

11. a. $8192 b. $9492.19

12. B

13. a. $115.13, $1034.87 b. $1183.36, $2556.64 c. $1302.80, $6017.20

14. a. $115.13, $569.87 b. $7803.25, $24 696.75 c. $368.73, $706.27

15. D

16. E

17. 5.59

18. 9.98

19. C

20. a. 11.61 b. 5.02

Exercise 5.5 Modelling unit cost depreciation with a recurrence relation
1. a. Vn+1 = Vn − 0.35n, V0 = 800

b.
Number of washes (n) Future value, Vn($)

1 799.65

2 799.30

3 798.95

4 798.60

5 798.25

TOPIC 5 Depreciation of assets 31
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2. a. Vn+1 = Vn − 0.65n, V0 = 1400

Hours of use (n) Future value, Vn($)

1 1399.35

2 1398.70

3 1398.05

4 1397.40

5 1396.75

3. a. $3990 b. 61 754 km

4. a. $16 000, $14 000 b. 80 000 km

5. a. i. $3276 ii. 57 692 km b. i. $2959.20 ii. 62 037 km

6. a. $3528.20 b. 97 826 km

7. a. $7741.39 b. 78 309 km

8. a. $930, $810 b. $5460

9. a. Vn+1 = Vn − 0.0025n, V0 = 11 300

b.
Annual depreciation ($) Future value at end of year, Vn($)

875 10 425

1062.50 9 362.50

940.50 8 422

727.60 7 694.40

964.05 6730.35

10. a. Vn+1 = Vn − 0.025n, V0 = 14 750

b.
Depreciation ($) Future value at end of year, Vn($)

1000 13 750

1062.50 12 687.50

1167.50 11 520

956.25 10 563.75

1076.50 9487.25

11. a. $880, $1056 b. $6664

12. a. $577.50, $744 b. $36 678.50

13. D

14. a. $3873.76, $3979.16 b. $24 747.08

15. a. $6195.07, $5825.40 b. $23 078.53

16. a. 15 cents per km

b. 2 years 21 weeks

c. Vn = 30 000 − 0.15n

d. 92 000 km

$6000

Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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Distance n (km) Value, ($)

0 30 000

20 000 27 000

40 000 24 000

60 000 21 000

80 000 18 000

100 000 15 000

120 000 12 000

140 000 9 000

160 000 6 000

180 000 3 000

200 000 0

17. Depreciation ($) Future value at end of years, Vn($)

3136.44 25 258.56

3693.40 21 565.16

3345.30 18 219.86

2283.06 15 936.80

3914.77 12 022.03

18. a. Reducing balance depreciation (6 years compared to 7+ years and 10 years)
b. i. $3500 ii. $7000 iii. $2500
c. i. $3500 (same) ii. $2867.20 ($4132.80 less) iii. $2500 (same)

19. E

20. B

5.6 Review: exam practice

B1. C2. D3. C4. A5.
E6. B7. A8. D9. C10.

1. a. −1, −7, −31, −127, −384 b. 0, 3, 18, 93, 468

2. a. Mn+1 = 0.96Mn + 20,M0 = 300 b. 330 members

3. 212.5
4. a. Pn+1 = 0.92Pn, P0 = 35 000 b. $21 222.43

5. a. $2700 b. 6 years

6. a. $520. $650 b. $5330

TOPIC 5 Depreciation of assets 33
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1. a.
Time (n) Future value (flat rate) Future value (reducing balance)

0 150 000 150 000

1 127 500 112 500

2 105 000 84 375

3 82 500 63281.25

4 60 000 47 460.94

5 37 500 35 595.70

6 15000 26 696.80

b. 6 years

2. a. $7200; Vn+1 = Vn − 7200,V0 = 60 000
b. Vn = 60 000 − 7200n
c. Book value after 5 years is $24 000; total depreciation is $36 000.
d. $22 500
e. Future value after 5 years is $25 092.70; total depreciation is $34 907.30.
f. Unit cost depreciation

3 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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