
 1.4  Financial  Applications

AI HL



1.4.1 Compound Interest & Depreciation

Compound Interest

What  is com pound int erest ?

Interest is a small percentage paid by a bank o r co mpany that is added o n to  an initial investment

Interest can also  refer to  an amo unt paid o n a lo an o r debt, ho wever IB co mpo und interest

questio ns will always refer to  interest o n investments

Co mpo und interest  is where interest is paid o n bo th the initial investment  and any interest that

has already been paid

Make sure yo u kno w the difference between co mpo und interest and simple interest

Simple interest pays interest o nly o n the initial investment

The interest paid each time will increase as it is a percentage o f a higher number

Co mpo und interest will be paid in instalments in a given timeframe

The interest rate, r, will be per annum (per year)

This co uld be written r % p.a.

Lo o k o ut fo r phrases such as co mpo unding annually (interest paid yearly) o r co mpo unding

mo nthly (interest paid mo nthly)

If α%  p.a. (per annum) is paid co mpo unding mo nthly, then 
α
12 % will be paid each

mo nth

The fo rmula fo r co mpo und interest allo ws fo r this so  yo u do  no t have to  co mpensate

separately

How is com pound int erest  calculat ed?

The fo rmula fo r calculating co mpo und interest is:

FV=PV×
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
1+

r
100k

kn

Where

FV is the future value

PV is the present value

n is the number o f years

k is the number o f co mpo unding perio ds per year

r % is the no minal annual rate o f interest

This fo rmula is given in the f o rmula bo o klet , yo u do  no t have to  remember it

Be careful with the k value

Co mpo unding annually means k = 1

Co mpo unding half-yearly means k = 2
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Co mpo unding quarterly means k = 4

Co mpo unding mo nthly means k = 12

Yo ur GDC will have a finance so lver app o n it which yo u can use to  find the future value

This may also  be called the TVM (time value o f mo ney) so lver

Yo u will have to  enter the info rmatio n fro m the questio n into  yo ur calculato r

Be aware that many questio ns will be set up such that yo u will have to  use the fo rmula

So  fo r co mpo und interest questio ns it is better to  use the fo rmula fro m yo ur fo rmula bo o klet

than yo ur GDC

Exam T ip

Yo ur GDC will be able to  so lve so me co mpo und interest pro blems so  it is a go o d idea to

make sure yo u are co nfident using it, ho wever yo u must also  familiarise yo urself with the

fo rmula and make sure yo u can find it in the fo rmula bo o klet

Worked example

Kim invests MYR 2000 (Malaysian Ringgit) in an acco unt that pays a no minal annual interest rate o f

2.5%  co mpo unded mo nthly. Calculate the amo unt that Kim will have in her acco unt after 5 years.
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Depreciation

What  is depreciat ion?

Depreciatio n is when the value  o f so mething f alls  o ver time

The mo st co mmo n examples o f depreciatio n are the value o f cars and techno lo gy

If the depreciatio n is o ccurring at a co nstant rate  then it is co mpo und depreciatio n

How is com pound depreciat ion calculat ed?

The fo rmula fo r calculating co mpo und depreciatio n is:

FV=PV×
⎛
⎜
⎜

⎝

⎞
⎟
⎟

⎠
1−

r
100

n

Where

FV is the future value

PV is the present value

n is the number o f years

r% is the rate o f depreciatio n

This fo rmula is no t given in the fo rmula bo o klet, ho wever it is almo st the same as the fo rmula

fo r co mpo und interest but

with a subtractio n instead o f an additio n

the value o f k will always be 1

Yo ur GDC co uld  again be used to  so lve so me co mpo und depreciatio n questio ns, but watch o ut

fo r tho se which are set up such that yo u will have to  use the fo rmula

Exam T ip

Yo u can use yo ur GDC's "Finance So lver" (TI) o r "Co mpo und Interest" (Casio ) feature to  so lve

mo st depreciatio n questio ns, by entering the interest rate as a negative value
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a)

b)

Worked example

Kyle buys a new car fo r AUD $14 999. The value o f the car depreciates by 15% each year.

Find the value o f the car after 5 years.

Find the number o f years and mo nths it will take fo r the value o f the car to  be appro ximately

AUD $9999.
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1.4.2 Amortisation & Annuities

Amortisation

What  is am ort isat ion?

Amo rtisatio n is the pro cess o f repaying a lo an o ver a fixed perio d o f time

Mo st co mmo nly questio ns will be abo ut mo rtgages (lo ans taken o ut to  buy a ho me) o r lo ans

taken o ut fo r a large purchase

Interest will be paid o n the o riginal amo unt

Each repayment that is made will partly repay the o riginal lo an and partly pay the interest o n the

lo an

As payments are made the amo unt o wed will decrease and so  the interest paid will decrease

As yo u co ntinue to  repay a lo an mo re o f the repayment go es o n the lo an and less o n the

interest

How can t he GDC be used t o m ake calculat ions involving  loans?

Yo ur GDC sho uld be used to  so lve questio ns invo lving lo ans

Use the finance so lver mo de  (so metimes called the TVM (time value o f mo ney) so lver)

N will be the number o f repayment perio ds (remember to  include mo nths and years if

necessary)

I (%) is the interest rate

PV is the amo unt that was bo rro wed at the start – as this has been received it will be

entered as a po sitive number

PMT is the payments made per perio d – this is repaying the lo an so  will be a negative

number

FV is the future value (this will be z ero  as the lo an will be paid o ff at the end o f the perio d)

P/Y is the number o f payments per year, usually 12 as payments are made mo nthly

C/Y is the co mpo unding perio ds per year

PMT@ is the time o f the year o r mo nth the payment is made (assume this is the end unless

to ld o therwise)

Leave the sectio n that yo u need to  find o ut blank and fill in all o ther sectio ns

Yo ur GDC will fill in the last part fo r yo u

It is sensible to  check yo ur final answer, yo u can do  this by finding the to tal amo unt paid back

o verall and co mparing it to  the o riginal lo an

The to tal amo unt repaid will be a little mo re  than the o riginal lo an plus I % o f the o riginal lo an

Exam T ip

Be sure to  write do wn the values that yo u put into  the �nancial so lver o n yo ur GDC, do n't just

write do wn the �nal answer as if it is inco rrect yo u wo n't get any marks if there is no  wo rking

sho wn!

Make sure that yo u are clear o n what the signage o f any mo netary value is, if it's po sitive then

mo ney is co ming in to  yo u, if it's negative then yo u are paying mo ney o ut
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i)

ii)

Worked example

Olivia takes a mo rtgage o f EUR €280 000 to  purchase a ho use at a no minal annual interest rate o f

3.2% , co mpo unded mo nthly. She agrees to  pay the bank EUR €1500 at the end o f every mo nth

to  amo rtise the lo an. Find

the number o f years and mo nths it will take Olivia to  pay back the lo an,

the to tal amo unt Olivia will pay to  purchase the ho use.
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Annuities

What  is an annuit y?

An annuity is a fixed sum o f mo ney paid to  so meo ne at specified intervals o ver a fixed perio d o f

time

Mo st co mmo nly this will be because o f an initial lump sum investment which will be returned at

fixed intervals o f time with a fixed interest rate

Either fro m perso nal savings o r fro m receiving an inheritance

How are annuit ies calculat ed?

Yo ur GDC sho uld be used to  so lve questio ns invo lving annuities

Use the finance so lver mo de  (so metimes called the TVM (time value o f mo ney) so lver)

N will be the number o f payment perio ds (remember to  include mo nths and years if

necessary)

I (%) is the interest rate

PV is the amo unt that was invested – as this has been invested it will be entered as a

negative number

PMT is the amo unt paid per perio d – as this is being received it will be a po sitive number

FV is the future value (fo r an annuity this will be z ero  as the balance at the end o f the

payment perio d will be z ero )

P/Y is the number o f payments per year

C/Y is the co mpo unding perio ds per year

PMT@ is the time o f the year o r mo nth the payment is made (usually the start)

Leave the sectio n that yo u need to  find o ut blank and fill in all o ther sectio ns

Yo ur GDC will fill in the last part fo r yo u

Altho ugh yo u are unlikely to  need to  use it, the fo rmula fo r calculating an annuity is:

FV=A
( )1+ r n−1

r

Where

FV is the future value

A is the amo unt invested

n is the number o f years

r% is the interest rate as a decimal (e.g. at 6% , r  = 0.06)

This fo rmula is no t given in the fo rmula bo o klet, ho wever yo ur GDC will wo rk o ut annuities fo r

yo u so  yo u do  no t need to  remember it
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Exam T ip

Be sure to  write do wn the values that yo u put into  the financial so lver o n yo ur GDC, do n't just

write do wn the final answer as if it is inco rrect yo u wo n't get any marks if there is no  wo rking

sho wn!

Try to  remember the difference between amo rtiz atio n and annuities:

with amo rtiz atio n yo u are paying mo ney o ut

with annuities  yo u are receiving mo ney

Worked example

Janni invests 2 millio n DKK (Danish kro ne) into  an annuity fo r her retirement. The annuity returns 3%

co mpo unded annually. Find the mo nthly payments Janni will receive if she wants the annuity to

last fo r 25 years.
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