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Exam Papers Practice

1.4.1Compound Interest & Depreciation

Compound Interest
Whatiscompoundinterest?

= |nterestis asmall percentage paid byabank orcompanythatis added onto aninitialinvestment
= [nterestcanalsorefertoanamountpaid onaloanordebt,howeverIlB compound interest
questions willalways referto interest oninvestments
= Compoundinterestis whereinterestis paid onboththe initialinvestment and anyinterest that
has already been paid
= Make sure youknow the difference betweencompound interest and simple interest
= Simple interest paysinterest onlyontheinitial investment
= Theinterest paid eachtime willincrease asitis apercentage of ahighernumber
= Compound interest willbe paid ininstalmentsinagiven timeframe
= Theinterestrate, r,willbe perannum (peryear)
= This could be writtenr%p.a.
= lookoutforphrases suchas compoundingannually (interest paid yearly) or compounding
monthly (interest paid monthly)

= If % p.a.(perannum)is paid compounding monthly,then —= % will be paid each

12

month

= Theformulaforcompoundinterestallows forthis so youdo nothave to compensate
separately

Howis compoundinterest calculated?

= The formulaforcalculatingcompound interestis:

r kn
FV=PVX (1 + 100]{)

= Where
= FVis the future value
= PVis the presentvalue
= nisthe numberofyears
= kisthe numberofcompoundingperiods peryear
= r%isthe nominalannualrate of interest
= Thisformulais giveninthe formulabooklet,youdo nothave to rememberit
= Be carefulwiththe kvalue
= Compoundingannuallymeans k=1
= Compoundinghalf-yearlymeans k=2
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= Compounding quarterlymeans k=4
= Compoundingmonthlymeans k=12
= Your GDC willhave afinance solverapp onitwhichyoucanuse to find the future value
= This mayalso be called the TVM (time value of money) solver
= Youwillhave to enterthe information fromthe questioninto yourcalculator
Be aware that many questions will be set up such that you will have to use the formula

= Soforcompoundinterest questionsitis betterto use the formulafromyourformulabooklet
thanyourGDC

O Exam Tip

= Your GDC willbe able to solve some compound interest problems soitisagoodideato
make sure you are confidentusingit,howeveryoumust also familiarise yourself with the
formula and make sure youcanfind itinthe formulabooklet

@ Worked example

Kiminvests MYR 2000 (Malaysian Ringgit) inan account that pays anominal annual interestrate of
2.5% compounded monthly. Calculate the amount that Kimwill have inheraccount after5 years.

Compouw& wnterest  formata -

tnterest voke
r \kne& number of years
FV =PV(|+ |oo‘q)

»o7

Fukuce present Compoundin 9
volue value periods

Swoskitute  wvolues ' (n
PV = 2000 (initiol investment)

k 12 (Comeo und ivg mon{:h\&)
v = 285/

h

n =95 (number of ‘jCof.s)

(1zxs)

2.5
FV = 2000 (I +(|_0071))

= 2266.002...

FY = MYR 22%0 (3s€)
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Depreciation
Whatis depreciation?

= Depreciationis whenthe value of something falls overtime

= The mostcommonexamples of depreciationare the value of cars and technology
= |fthe depreciationis occurringataconstant rate thenitiscompound depreciation
Howis compounddepreciationcalculated?

= The formulaforcalculatingcompound depreciationis:

r n
FV=PVX (1 - ITOO)

= Where
= FVis the future value
= PVis the presentvalue
= pnisthe numberofyears
= r%istherate of depreciation
= Thisformulais not giveninthe formulabooklet,howeveritis almost the same as the formula
forcompound interest but
= withasubtractioninstead of anaddition
= thevalue of kwill always be 1
= YourGDC could againbe used to solve some compound depreciation questions, but watchout
forthose whichare setup suchthat youwill have to use the formula

Q Exam Tip

= YoucanuseyourGDC's "Finance Solver" (Tl) or"Compound Interest" (Casio) feature to solve
most depreciationquestions,byenteringtheinterestrate as anegative value
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@ Worked example FE

Kyle buys anew carfor AUD $14 999, THEVAIBERY T 28 & preciates by 15% eachyear.

Find the value of the carafter5 years.
Depreciotion formula : o
vote of depreciation

« number of years

a)

Yy \n
Fv =PV(|_ 100 )
/\
Fukuce present
volue value

Suwbskiture values (n

Pv = 14999 (inii\'a\ cost)
v =18/
n =5 (numver of acw_s)
5]

'S
FV = 14999 (|- 7557 )

6655.13 ...

U

AUD $4660 (3s€) I

®

Fv

A
Find the numberofyears and months it will take forthe value of the carto be approximately

b)

AUD $9999.
Yy \n
Fv ’_‘PV(I_ 00 )
FV = 9999
Pv = 14999
Y = |S/
Suwoskitute volues (n:
1S n
9999 =~ 14999 (I- 755" )
Wse GCDC €o solve :
e = 2.49S...
N LN eh
Q.44s of o Seo«'

2 Years

Converkt to Years ond.  monkhs :

2 UQOJS + 0.49S... * 12 months

(a4

2 years ond 6 months
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1.4.2 Amortisation & Annuities

Amortisation
Whatis amortisation?

= Amortisationis the process of repayingaloanovera fixed period of time
= Mostcommonlyquestions willbe about mortgages (loans takenout to buyahome)orloans
takenoutforalarge purchase
= |nterestwillbe paid onthe originalamount
= Fachrepayment thatis made will partlyrepaythe originalloan and partly pay the interest on the
loan
= As payments are made the amount owed willdecrease and so the interest paid willdecrease
= Asyoucontinue torepayaloanmore of the repaymentgoes ontheloanandless onthe
interest

Howcanthe GDCbeused to make calculationsinvolvingloans?

= YourGDC should be used to solve questions involvingloans
= Use the finance solvermode (sometimes called the TVM (time value of money) solver)
= Nwillbe the numberofrepayment periods (rememberto include months and years if
necessary)
= /(%)is the interestrate
= PVisthe amount that was borrowed at the start - as this has beenreceived it willbe
entered as apositive number
= PMTis the payments made perperiod - this is repaying the loanso will be a negative
number
= fVis the future value (this willbe zero as the loan will be paid off at the end of the period)
= P/Yis the numberof payments peryear, usually12 as payments are made monthly
= C/Yis the compounding periods peryear
= PMT@is the time of the yearormonth the paymentis made (assume this is the end unless
told otherwise)
= |Leave thesectionthatyouneed to find out blank and fillinall othersections
= YourGDC willfillinthe last part foryou
= [tissensible to checkyourfinalanswer,youcando this byfinding the totalamount paid back
overalland comparingit to the originalloan
= Thetotalamountrepaid will be alittle more than the originalloan plus /% of the originalloan

O Exam Tip

= Be sure to write downthe values thatyou putinto the financial solveronyour GDC,don'tjust
write downthe finalansweras ifitisincorrectyouwon't get any marks if there is no working
shown!

= Make sure thatyouare clearonwhat the signage of anymonetaryvalue is, if it's positive then
moneyis cominginto you,ifit's negative thenyouare payingmoneyout
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@ Worked example

Oliviatakes amortgage of EUR€280 000 to purchase ahouse at anominal annualinterestrate of
3.2%,compounded monthly. She agrees to paythe bank EUR€1500 at the end of everymonth

to amortise the loan. Find

i) the numberofyears and months it will take Olivia to payback the loan,

WUse the ‘Cir\omce/TVM solver on your GOC:

N | I/ PV PMT | Fv| P/Y | ¢/Y | PMTe
3.2 | 280000 -1500 | O 12 12 END

n l-.‘te paiIx\ t potd ok

3 eaoxy . XY ol
&SC*.::;L; because Monthly Cmf\:::\o\xnj the end
for you. ?oubms this J of eoch
boc'\é eoach month

h
N=25861 "

Convert to years

Number of Years = 25861 = 2155
12

21 yeors and F montws

ii) the totalamount Olivia will pay to purchase the house.

Totol omount pad

N x PMT

Tokol omount paild 258.61 x 1500

Totol omount pald =£ 38395
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Annuities
Whatis anannuity?

= Anannuityis afixed sumof moneypaid to someone at specified intervals overa fixed period of
time
= Mostcommonlythis willbe because of aninitial lump suminvestment which will be returned at
fixed intervals of time with a fixed interestrate
= FEitherfrompersonalsavings orfromreceivinganinheritance

Howare annuities calculated?

= YourGDC should be used to solve questions involving annuities
= Use the finance solvermode (sometimes called the TVM (time value of money) solver)
= Nwillbe the numberof payment periods (rememberto include months and years if
necessary)
= /(%)is theinterestrate
= PVisthe amountthat was invested - as this has beeninvested it willbe entered as a
negative number
= PMTis the amount paid perperiod - as this is beingreceived it will be a positive number
= FVis the future value (foran annuity this willbe zero as the balance at the end of the
payment period will be zero)
= P/Yis the numberof payments peryear
= C/Yisthe compounding periods peryear
= PMT@is the time of the yearormonth the paymentis made (usually the start)
= Leave the sectionthatyouneed to find outblank and fillinall othersections
= YourGDC will fillinthe last part foryou
= Althoughyouare unlikelyto need to use it, the formula forcalculating an annuityis:
(1+nn=1
FV=A——""

= Where
= FVis the future value
= Aisthe amountinvested
= nisthe numberofyears
= r%istheinterestrate asadecimal(e.g.at6%,I=0.06)
= Thisformulais not giveninthe formulabooklet,howeveryour GDC willwork out annuities for
youso youdo notneed torememberit
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O Exam Tip

= Be sure to write downthe values that you putinto the financial solveronyour GDC,don'tjust
write down the finalansweras ifitisincorrect youwon't get any marks if there is no working
shown!
= Trytorememberthe difference betweenamortization and annuities:
= withamortizationyouare paying moneyout
= withannuities you are receiving money

@ Worked example

Janniinvests 2 million DKK (Danish krone) into an annuity forherretirement. The annuityreturns 3%
compounded annually. Find the monthly payments Janniwill receive if she wants the annuity to
lastfor25years.

Use the ﬁir\o\nce/TVM solver on_uour (GOC :

N | I/| Pv PMT | FV| P/Y | ¢/ | PMTe

300 | 3 EASaO0 ) i | START
7 T t T T .
25 yeors x 2 nesa':.ive CDC wilk pocd compowr\o\{v\3 pavd ok
because Ll *is n Moﬂbhl:j onv\m\:ﬁ ‘\";:l sh-»:t
N of eou
Bhais wos | for you. ooy
investad

PMT = Q&ig.as

Jannt receives DKK 9419 eoch wmonth
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