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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 use a recurrence relation to model simple interest.

* To be able to use a recurrence relation to model flat rate depreciation.

* To be able to use a recurrence relation to model unit cost depreciation.

* To be able to use a rule to determine the nth term for linear growth or decay.
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Recap

In the previous lesson we looked at how to turn a recurrence relation into a rule. This has build on the knowledge we had
about reading and using recurrence relations to create arithmetic sequences.

Whilst it has all been rather theoretical at the moment ... what are the real world applications?

Well, finance using recurrence relations and rules. Anything with money and you can guarantee the formula isn’t too far
behind.

Year 12 General Maths using this concept A LOT! So, get that summary book ready and let’s make some decent notes.
= Vo t1
V.o - 20 ! V'\ r\ n O

\/h, = Vo 4+ n.D
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Recap: The recurrence relation formula

You really do need to commit this to memory. Learn what it means and how to use it and | don’t there are too many
things which they can thrown at you which you would be able to answer.

to=a,  thy1=th+D —
0 n+l n Add or subtract the value of D

Start number

Take the current term

To get to the next number
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Matbhs is stupid - or Barry is trying to trick us

When we get to real world situations, we seem to have to use different letters! So, please be careful to always read the
guestion to see which letter they have used.

0 n+1 n The interest or payment being added

Start number or opening

balance
Take the current term

To get to the next number
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Simple interest

3 J000

Banks do all they can to make money. They want your money so they can give it to someone else.

To get you to give them your money they “reward” you for saving with them by paying you interest on your money.
They then charge someone a much higher rate of interest to borrow the money and they keep the difference. {07‘0
This part of the video is going to look at interest.

Simple interest is when the bank pay you the same amount of interest (per period) regardless of how much money you l.D7'D 6{{ lm
have in the bank. They work this out from your initial investment.

1%/ oo ¥ (02 = §po

Vo=P, Vo=V, +D

\ The amount of interest the

bank is giving you

How much you open the

account with Take the current term

To get to the next number
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Working out simple interest

M

w = [000 @ 1Tk
To work out the interest (D) you need to know the interest rate the bank are using to reward you.

This is always a % and given per year or annum. JDDD ( @ 8%

To find the interest you build on the percentages work we have already done and get:

" L-,Ldl) @ l '237o

We can then use the value of D in the following:

Vo =P, Vaitr =W +D

o, \ The amount of interest the

bank is giving you

How much you open the

account with Take the current term

To get to the next number
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Example: Finding the amount of simple interest each year

An investment of $3500 pays interest at the rate of 4.2% per annum in the form of simple interest. Find the amount of D= XV
interest paid each year. - 100 0

Vo g 3500 r= LFQb?b

n
“
pu

D= W2 x 3500
(oD




Example: Finding the amount of simple interest each year

The following recurrence relation can be used to model a simple interest investment of $2000, paying interest at the rate
of 7.5% per annum:

Vo = 2000,V =V, + 150
where Vn is the value of the investment after n years.

* Use the recurrence relation to find the value of the investment after 1, 2 and 3 years. -
* When will the investment reach $2750 in value? (w

* Vo - QUOD
-------------------------- V, = 2000 ¢ (50 7&’2/6'0

V, = S 4 (so =44500

V, = Q300 ¢ |So 425450

s Sj@o\fg

D =——X
100
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Using recurrence relations to model flat rate depreciation

When we buy a car, we start losing money the second you leave for forecourt. When something loses money we say it is D= x V.
depreciating in value. When the value of a the depreciation stays the same, we say it has a flat rate of depreciation. - 100 0

As something is losing value we need to change the recurrence relation to have a negative sign in it.

Vo =P, Vat1 =W —D

\ The amount you are losing

each period

How much you paid for

the item Take the current term

To get to the next number
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Example: Using recurrence relations to model flat rate depreciation

The following recurrence relation can be used to model the flat rate depreciation of a car purchased for $18500, D= XV
depreciating at a flat rate of 10% per year. N 100 0

V, = 18500,V,,,, = V, — 1850

In the recurrence relation, Vn is the value of the car after n years. ’070 GF Ig’ sw

* Use the recurrence relation to find the value of the car after 1, 2 and 3 years.
* How long will it take for the car's value to depreciate to zero?

W\

=
A
d

Vo = (8500
J, = I¥soo -~ %50 b &S0

Vo= lbbhS0 - RSO =$/1¢+ g 00
— )88 =§) 2715
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Unit cost depreciation

Again, here is an example of where Maths is stupid!
D=—xV,

100

This is pretty much the same idea as flat rate depreciation. The only difference is that something is losing value per use.
An example of this would be a photocopier. Each copy printed will reduce the value of the machine.

The formula stays exactly the same!!!

Vo =P, Vat1 =W —D

\ The amount you are losing

each use

How much you paid for

the item Take the current term

To get to the next number
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Example: Unit cost depreciation

A car with a purchase price of $32000 depreciates at a unit cost of $150 per 1000 kilometres.

* State the recurrence relation for unit cost depreciation of the car, where Vn represents the value of the car aftern
thousand kilometres.
* Use the recurrence relation to find the value of the car after 1000, 2000 and 3000 kilometres.

* How many kilometres is the car expected to travel before its value depreciates by at least $1000
e ?

TooO twm

=

\, = 22 ODO 4150 / fopo o

Vo = 3& ODO) Ve = Vo — 15O SQ'DDO_L
o — 3| OO
Vo ~ S A0

v, = 32 oo — )So =431 &S0
Vv, = 21€&p — 1€0 =431 700

\

—_ _ Jo 783‘ 5&)
(, = 31700 l




Changing the recurrence relation into a rule

If you have remembered the work from the last lesson, we know that we can change a recurrence relation into a rule. As

we have changed the letters being used in this chapter, it makes sense to redo the work.

If we start with:
Vo =P, Vier =V D

Then the rule would become:

V,=P+nD

Note the use of the sign (+) which means | can write two formulae in one line.
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Example: Using a rule for the nth term

The following recurrence relation can be used to model a simple-interest investment of $4000, paying interest at the rate
of 6.5% per year.

V, = 4000,V,,,, = V, + 260 5 o (pooo = 260
— e

* How much interest is added to the investment each year? Iw
* Use arule to find the value of the investment after 15 years.
* Use a rule to find when the value of the investment first exceeds $10000.

.Mw

S — » V, = {oo0 + n, 260 =
Vs = looo + 1940 n= 2¢
=§7790°




Example: Using a rule for the nth term

The following recurrence relation can be used to model a simple-interest investment of $12000, paying interest at the
rate of 4.8% per year.

Vo = 12000,V,,,, = V,, + 576

* How much interest is added to the investment each year?

» -
4< , 1900 = Sl
* Use arule to find the value of the investment after 10 years. —_

* Use a rule to find when the value of the investment first exceeds $20000. )m

e 20T = [2TDO + D- §76
. /2

. VY\ = Vof n.D
= (VA
Vv, = 12 000 +0.576 n= e gee

n-~ ’38’@2’,

-~

Vie = 1 oo # /o S75

= 317 74p
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