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Learning Objectives

By the end of the lesson, | would hope that you have an understanding and be able to apply to questions the following
concepts:

* To be able to graph the terms of a linear growth/decay sequence.

* To be able to model simple interest loans and investments using recurrence relations.
* To be able to use a recurrence relation to analyse a simple interest investment.

* To be able to model and analyse flat rate depreciation using a recurrence relation.

* To be able to model and analyse unit cost depreciation using a recurrence relation.
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Recap

In the previous lesson we looked at how to write sequences using recurrence relations. These were a specific form of
mathematical language which, if we understand it, can create sequences.

All they need give us is the start number and the recurrence relation for us to create any number of terms. We can do this
using pencil and paper and using the CAS.

Vo=P, Vo =RXV,+D

Fixed amount added or subtracted

Tttt T T T m T T T T Start term Next term Current term

Geometric growth or
decay multiplier
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Linear growth and decay

The following formula, when the value of R becomes 1 (one) models linear growth and decay:
VO=P, Vn+1=RXI/niD

Linear growth or decay formula:

V0=P; Vn+1=VniD

We can see that we are growing or shrinking by the value of D.

The following are examples of linear growth and decay.
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How do we know it’s linear?

When we use the technology to plot the numbers on a set of axes, this is what can be seen:

V0=10, Vn+1=1/n+5
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How do we know it’s linear?

When we use the technology to plot the numbers on a set of axes, this is what can be seen:

Vo = 30, Vit1 =V — 6
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Example: Graphing linear growth and decay

Common VCE mistakes:

For each of the following recurrence relations, list the first four terms and graph the

Not using a pencil
corresponding points.

Not using a ruler
Not plotting the points accurately
— — Not reading the scale properly

-30
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Making Maths Real: Simply interest

The best way to confuse a Maths student is to make something “real world”.

Interest is paid, by the banks, as a reward for you giving them your money. This will be paid on a savings account.

It will be quoted as a percentage per annum which means per year.

Simple interest (which is really bad) is a fixed rate of interest paid to you based on the opening amount in your account.

We still use the following but adapt it as interest is added on to my principal.

Vo=P,  Vppu=WhxD

- - —

So it becomes:

V0=P, Vn+1=VTL+D
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Finding the value of D

If interest is paid at 8% per annum it means we take the original amount and find what 8% of that is.

So, If | open an account with $200, 8% of this will be: 86]‘0 P. (N
8 X 200 = $16
100 - 200
So, my value of D, for this one specific question would be 16. 2'570 ,D(_ O‘Z:DD

But can we write it more generally for any values given in a question?

'r" is the percentage value of interest per annum

€« Q0

(CO

The principal or opening amount
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Example: Modelling simple interest

Common VCE mistakes:

Cheryl invests $5000 in an investment account that pays 4.8% per annum simple interest. Not taking a note of what the value of n
stands for.

Model this simple investment using a recurrence relation of the form:
These can vary and make a difference to

N . the questions.
Vo = the principal, Vaer =Vo + D, where D = 100 Vo

Let V, be the value of the investment after n years.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Example: Modelling simple interest

Common VCE mistakes:

Cheryl’s simple interest investment is modelled by Not understanding what the 240 means at
the end of the recurrence relation.
Vs = 5000 Vov1 =V, + 240
0 ! n+l n Not understanding that V; stands for the
opening amount and not the amount at the

Let V,, be the value of the investment after n years. end of the first year.

* Use the recurrence relation to'show that the value of Cheryl’s investment after 3 years is $5720.
* When will Cheryl’s investment first exceed $6000, and what will its value be then?

\

—_—

V(
Va - S240 4+ A4¥° ~ S“(’g‘o
Va

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Depreciation

When something depreciates, it goes down in value. Driving a car off the forecourt will see it lose value. It then
depreciates each year. The cost of anything you buy will depreciate (except perhaps houses!).

This means we will not be adding on the value of D but will be subtracting it instead. The rest of the maths stays
the same really.

There are two main ways we look at things losing value:

Flat Rate: It loses the same amount per time period
Unit Cost: It loses the same amount per unit of use.

Note: These are the same but dressed up to look different!

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Flat Rate Depreciation

The value of D is negative. So, we will use the following:

r
Vy = the principal, Vps1 =V, — D, where D = 100 X Vo

Why are we still using the same equation for D?

Well, with flat rate depreciation, like simple interest, it reduces in value at a rate fixed to its starting value. This rate will
also be given in terms of a percentage.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Example: Flat Rate Depreciation

Common VCE mistakes:

A new car was purchased for $24 000 in 2014. The car depreciates by 20% of its purchase price each year. Model the Not writing the equation for the recurrence
depreciating value of this car using a recurrence relation of the form: relation.

Getting the recurrence relation and rule
mixed up.

r
Vy = the principal, Vi1 =V, — D, where D = 100 X Vo

Let V,, be the value of the car after n years depreciation.

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Example: Flat Rate Depreciation

Common VCE mistakes:

The flat rate depreciation of a car is modelled by where Vj, is the value of the car after n years. Not understanding what the final number
means.

Vo = 24000, V., =V, — 4800

* Use the model to determine the value of the car after 2 years.
* If the car was purchased in 2023, in what year will the car’s value depreciate to zero? _20-28'
* What was the percentage depreciation rate?

2023 Vo = Q4000
()~ 24000 - ¢ = [1290

S V, = 19200 - ¢4%o0 = It 400

4LC0  x oo = 20%

—

'Z%OOO

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Unit cost depreciation

This will uses the same formula but we need to remember that D will stand for the amount the value will decrease
with each use. This will be given in the question.

In this situation we will use:

Vo = the principal, Viz1 =V, —D

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




Example: Unit cost depreciation

A professional gardener purchased a lawn mower for $270. The mower depreciates in
value by $3.50 each time it is used.

* Model the depreciating value of this mower using a recurrence relation of the form:
Vo = the principal, Viz1 =V, —D

where D is the depreciation in value per use and V,, is the value of the mower after being used to mow n lawns.
* Use the model to determine the value of the mower after it has been used three times.
* How many times can the mower be used until its depreciated value is first less than $250?

\/‘072'70) Vo ° Vn — 35

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




VCAA Questions

VCAA 2020 Further Maths
Exam 2

Question 7 (4 marks)

Samuel owns a printing machine.

The printing machine is depreciated in value by Samuel using flat rate depreciation.

The value of the machine, in dollars, after »n years, V,, can be modelled by the recurrence relation

V,= 120000, V, . =V,—15000

n

a. By what amount, in dollars, does the value of the machine decrease each year? 1 mark

$Is ©oO

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




VCAA Questions

VCAA 2021 Further Maths

Exam 2
Question 7 (3 marks)
Sienna owns a coffee shop.
A coffee machine, purchased for $12 000, is depreciated in value using the unit cost method.
The rate of depreciation is $0.05 per cup of coffee made.
The recurrence relation that models the year-to-year value, in dollars, of the coffee machine is % $ I Ll' LFO
M, =12000, M, ,=M,— 1440 O OS

a. Calculate the number of cups of coffee that the machine produces per year. 1 mark

L8 £00

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com




VCAA Questions

VCAA 2022 Further Maths
Exam 1

Question 20

Nidhi owns equipment that is used for 10 hours per day for all 365 days of the year.

The value of the equipment is depreciated by Nidhi using the unit cost method.

The value of the equipment, E , in dollars, after n years can be modelled by the recurrence relation

E,=100000, E,,,=E, 5475 3650

The value of the equipment is depreciated by
A. $1.50 per hour.

$10 per hour.

$15 per hour.

B
C.
b Sty g SC1S Sy

36S dys $541S %) [br
_ S’;(S/daﬂ 3650 b

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 3 and 4 Textbook Www.maffsgu ru.com
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Why ehoose MaffsGuru?

| hate talking about myself.
So, here are some of the amazing comments | receive about the videos and content | produce followed by reasons to use the resource:

66 | wish | watched your videos before naplan
— Overjoyed Cherry (youtube)

Every lesson has | currently present for
VCE lessons, where possible, This resource isn't just meant down!oadab\le notes. Cambridge University Press
Whatever | write on the and Nelson - as well as

include the use of past VCAA for students. | hope it will be
e diiest o = = bothnew screen, you can download for produce my own content for
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