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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 write explicit rules for geometric growth and decay.

* To be able to use an explicit rule to find the value of an investment after n years.

* To be able to calculate the value and total depreciation of an asset after a period of reducing balance depreciation.
* To be able to use a calculator to solve geometric growth and decay problems
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Recap

In the previous lessons we have been looking at linear growth and geometric growth. These are really important and
feature heavily in the exam. Understanding how to use them is critical to success.

In the last lesson we looked at how to model geometric growth and decay. We looked primarily at using recurrence
relations. Like we did with linear growth, we can convert geometric recurrence relations into geometric rules.

This will allow us to stop going from term to term and allow us to go straight to a particular number in the sequence. This
makes life a lot easier!
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Turning a recurrence relation into a rule

In a previous lesson looking at Arithmetic growth and decay we converted a recurrence relation into a rule. We can use
exactly the same process for a geometric sequence.

Let’s turn the following recurrence relation into a rule:

VO = 200, Vn+1 =2 % Vn

Vo = Q0D © dvox 2
T 200 x 2

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




A rule for individual terms of a geometric growth and decay sequence
Exam hints:

Students tend to lose lots of marks by not being

This is going to be great for your summary book. able to understand the difference between a
recurrence relation and a rule.

Given the following general form of a recurrence relation:
We can use the following rule to get us any term in the sequence:

I/annXVO

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




Example: Writing explicit rules
Exam hints:
Students tend to lose lots of marks by not being

Write down a rule for the value of V,, in terms of n for each of the following. Use the rule able to understand the difference between a

to find the value of V. recurrence relation and a rule.
a Vp=5, Vi1 =4V,
b Vo=10, V,1 =0.5V,

a’) \/n = L[-ﬂx 5
\/6 g L(—bx )
= Jo ¢&0

N
b) Vn ~ \'DxO’S

? G
'\/b':('DKO—D

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




Compound interest loans and investments

When looking at how to apply the theory to real world situations, we found that, for compound interest loans and
investments interest is always added on. We had the following as the recurrence relationships:

r
Vy =P, Vi1 = R XV, whereR =1+ ——

100
We can now write this as a rule to allow us to find the value of any loan or investment at any time. N ’V‘
Vn = R« o
r n
h=(1+—2) xV, n
n 100 0

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




Example: Compound interest loans and investments

The rule for the value of the investment after n years, V,,, is shown below. 2 - ( + C
—
‘/II = 1.09” X 10000 lm
a State how much money was initially invested. S’ 0 0O
b Find the annual interest rate for this investment. q N/ —_ \-™AA < / + -
¢ Find the value of the investment after 4 years, correct to the nearest cent. JoO
d Find the amount of interest earned over the first 4 years, correct to the nearest cent.
e Find the amount of interest earned in the fourth year, correct to the nearest cent. q e x (oD
.. . . oy ! ‘
f Determine if the investor has doubled their money within 10 years. X100 -0 —_
oD

........................... Vg = 1097 10000
= $iy I1s .82 —

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




Example: Compound interest loans and investments

The rule for the value of the investment after n years, V,,, is shown below.

V, = 1.09" x 10000 gh g 1582

a State how much money was initially invested. Sfd - 12 950 ‘—29

b Find the annual interest rate for this investment.

¢ Find the value of the investment after 4 years, correct to the nearest cent.

d Find the amount of interest earned over the first 4 years, correct to the nearest cent. Vlb > _‘2 P é 7 3. ‘é“f‘
e Find the amount of interest earned in the fourth year, correct to the nearest cent.

f Determine if the investor has doubled their money within 10 years.

lep 1< -2 — [oo00
 Tqus ez
o olnb " &1eS 53

—

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




Reducing balance depreciation

Exam hints:

Students tend to have formula overload and can,
When we are subject to reducing balance depreciation we need to remember that the value of the purchase will always at times, use the wrong one.

go down. We had the following as the recurrence relationships:

r
Vo =P, |74 =R X1, h R=1——

We can now write this as a rule to allow us to find the value of any loan or investment at any time. Notice the negative
sign.

n

Vn=(1—1g—0) x V,

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




Using a CAS for more complex problems

4 1 Actions raD [ X
The CAS is great for more complex problems. bs 2 Number BBECIVE
\='3 Algebra |2 Factor
In the previous examples we have been only been interested we have always been given the time period in which to find Ja 4 Calculus 3 Expand
values of loans and investments. What is we were given the start and end values of a loan or investment and had to find 5 Probability 4 Zeros
how long it took to get there?! X 6 Statistics ° Complete the Square
g 7 Matrix & \6 Numerical Solve
Note: You need to know how to use the SOLVE function of the CAS. $¢ 8 Finance 7/ Solve System of Equations »
81 9 Functions 8 Polynomial Tools ’
9 Fraction Tools ’
A Convert Expression ’
v

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




Example: Using a CAS to find the value of n

Exam hints:

Sadly, a lot of students do poorly in General
How many years will it take for an investment of $5000, paying compound interest at 6% Maths as they find it hard to comprehend what
is being asked in the questions. General Maths is
very, very heavy in language — particularly in the
module on Finance and Recursion.

per annum, to grow above $8000? Write your answer correct to the nearest year.

Vp = YOO ):O

n = (.(-'D-’Dle

VY\ - \/.ox 2
n
= SoO«x [Ob

n=g-0bb ... v, = soo » (-6

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




Example: Using a CAS to find the value of r

Exam hints:
) ) ) Sadly, a lot of students do poorly in General
An industrial weaving company purchased a new loom at a cost of $56 000. It has Maths as they find it hard to comprehend what
an estimated value of $15 000 after 10 years of operation. If the value of the loom is is being asked in the questions. General Maths is
. . . . —— C very, very heavy in language — particularly in the
depreciated using a reducing balance method, what is the annual rate of depreciation? module on Finance and Recursion.

Write your answer correct to one decimal place.

Vo = Sb ©OO Vo = Vax €7 Q=1-C
|O©
Vi, = |5 00O

oS = | —

= (O
n 100

o
lSOUD = &O@K R

0 = 0-816577 ..

r= 2:3

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 22
Tim deposited $6000 into an investment account earning compound interest calculated monthly.
A rule for the balance, T, , in dollars, after n years is given by T, = 6000 x 1.003127,
Let R, be a new recurrence relation that models the balance of Tim’s account after n months.
This recurrence relation is
7 R,=6000, R _,=R +18
BZ R,=6000, R, =R +36 Izn
R,=6000, R . ,=1.003R, T _ Q) 5 l . 0D3
. R,=6000, R ,, =1.0036R n ~ O0C
E. R,=6000, R, ,=1.036R,

———————————————————————————

{ = 600D Lner ~ (003 xE-n

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 1
Question 20
Sammy purchased a boat for $72 000.
The value of the boat is depreciated each year by 10% using the reducing balance method. V e o‘l & P Te

In the third year, the boat will depreciate in value by 10% of
A. $47239.20

B, $52488.00 QR = | - l/‘D_

n
$58320.00 )
D. $64800.00 VY\ = Vo ¥ Q’ |0

E.  $72000.00 2
\/?’-: 72(@7(0‘6\ < |\ - ©O-!
= $<S€ 220 - ok

=

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 1
Question 26
Ray deposited $5000 in an investment account earning interest at the rate of 3% per annum, compounding
quarterly. Note:

. .. Questions don’t have to just be written to
A rule for the balance, R, , in dollars, after n years is given by tick one content area. They can span more

A. Rn = 5000 x 0.03" than one content area.
B. R, =5000 x 1.03"
C. R, =35000 x 0.03%"

@Rn=5000><1.0075" Kn - beﬂn =0 3 = D'_’Sqo

R, = 35000 x 1.0075% 4n
2
‘E'V) = SDOO X ( ’DO'K

———————————————————————————

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




S

/[AEFS ﬁuﬂ“ Search Content Pricing ContactMe “_\

{ Live Streamed Year 12 General Maths on Twitch and YouTube: Click here for information !
| '

Making Maths
Easy, Engaging Q@)
Educational, Entertaining kN A

Navigation: Home

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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