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Financial Maths

Section 5.1
Key wovds
[ future value present value compound interest depreciation annuity ]
‘ instalment savings instalment payments loans mortgage ’

Geometric series are very important in the world of economics where we meet such terms as
(i) Compound Interest (ii) Future Value (iii) Present Value (iv) Pensions (v) Annuity
(vi) Mortgage repayments (vii) Instalment savings, etc.

Compound Interest
F = P(2+ i)

P = Principal = Present value
F = Future Value
I=1Interest=A-P

i = Rate of interest

t = Time (no. of time intervals on which interest is added)
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-(Example 1 )

Find the future value of €5000 invested at 4% (AER) per annum, compounded
annually, for 6 years. Find also the interest earned over the period.

P= <€ Sooo

r= 4%

t = (9?2415

F=P(1+1)" F> Soco (1-04 )b =€L326 40

1 =f-f I = 6226 LD —Sooo = £ (32660

—( Example 2 )

An investment bond offers a return of 15% if invested for 4 years.

Calculate the AER (annual equivalent rate) for this bond, correct to two
places of decimals.

= reR FOasdt = 2ls)
> (+i o= s
‘%Il-ls—l

= D-03555%

\

\!

3-555% L

&

3-50% (2 dp)
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—(Example 3 )

€5000 is invested at 4% AER. If the interest is added monthly, find the future value
of this investment after (i) 3% years (ii) 5 years 2 months.

| = AeR

F=7
R: MeR P - £ 5600
FIND MER? L= '-f’ /°
U+A>)a=(l¥'l> Rs'ﬁf I+ -] = “\h-ot\— —1 = D-00327%
= 0323t 7%
(D] €= 2% yeaes = G2 houdhs
F= P(H"‘)k F= Sooo(l-oozzw)'“' =€5%35-F%

(i | €= gnagms Qwovtts = 62 mafhsS

F= Sooo (|-00’&2.?'-lv§"" = £ 612326

Exercise 5.1

1. Find the future value, correct to 2 places of decimals, of €3000 invested for 10 years at
an annual equivalent rate (AER) of 3%.

P= €£2000
£= D Vpaes
pP= 2%

F=P(1+1)° F = 3omo (l-os)'° = €‘r,o:e|-?s‘/




Financial Maths Section 5.1 Solutions March 25, 2013

2. Given an AER of 2.5%, find the future value, correct to 2 places of decimals, of €5000
invested for 8 years. What interest would be paid on this investment?

F=71
| =#C %
P"f—'gooo

€= % vpass
A\
F;P(l+\) F= Sooe (I-DZS)Q = £ 6,0?"0'

1= F-F bl - §s00 = € lo1)|

3. Given (1 + ' = (1 + i), where r is the interest rate per month and / the interest rate
per yvear, find r in terms of /.

(+0)™ = (1+i)
™ Qoct bt s P

12

-] r\

\

[+ =

£ this  Pesut Should
be hemopisesd !
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4. What monthly rate of interest, correct to 2 places of decimals, is equivalent to an
annual rate of (i) 6% (ii) 2.5% (dii) 4% ?

from Q.3 r = 12 ‘+| -—l
= MER
1= AER .
(y v = m'\g 1ot ~ |
decimal = B IL¥x|ID* = O0-00%3%L%
o = 041 % (2 dp-)
Gy v =102t ~1|
decimal = 7.059% X [0"> = 0-00269%
% 8 0:2L%
() r=“,||-ol+ -1
decimal = 3.2?3} X '0'3 = 0-0032F3%F
& 2 0-3% %

5. Sean invested €4500 for five years in EUROBANK.
His investment amounted to €5607.82 at the end of its term.
Find the AER that applied to his investment.
P= ¢ Y500
F= £ 565332
£E= S vcar:
[ =7
Ak \§
F=P(1+1) SLo3-32 = 4Soo (1+1)

Sorg2 = (1+1)°
4Soo

5! Stor 82 = | 4

G4¢on

.k .

=ﬂ!% -\ > =5l CtoFrs2 —|
4Soo

i = 0-645 = Y5
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6. Sandra wins €15000 in a draw and invests it Year Principal Interest €
in a credit union where the AER is 3.5%. e €15000 525
Copy and complete this chart, showing how Two € )S 528 l06¢ ~38
the value of her money changes over the five Th L ob3 23 1 ‘30‘}}
years of the investment. F ree 2 |l6 3 'H 221235

our (=} .
Five |&1F22:35 221530

F= P(H’")k el F = ISooo (1-085)" = J5,52%
I-= F-P I, = 15625 ~/Sooo = 53T

Yeo  F,=I15525(1-035 ) =e[t,048- 38
I-‘_ = Na,o‘?-‘s? -~ /Seoo = |06 34

w3 Fr= 1boktss (oas)! =esb bz
Iy = 1bk30:33F —1See0 = 1L3o-F3

Yoy Ty = Ibbso37 (1-035) =e17,212:85
Iy = 172285 - [Seco = 2212-9S

YaS Fe = 132235 (1-035)' = € 13,9530
Is = 1381520 ~1S 00 = 28IS3=

7. Kamil asks for interest to be added half-yearly to his account.
If the bank offers an AER of 4%, find, correct to four significant figures, the equivalent

half-yearly rate.

= Aee U% Aer = 1 Toie wark, Rate
R= BER 7 Rk (Bi-amudd ER)
(rr)* = (1+i1)

> p= J'-‘Il-l"l "l
p= [lo4 —)
= D+0]9%

- 98 %
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8. Find the future value of €6500 invested for 6 years 4 months if the monthly equivalent
rate is 1.932%.

F=P(1+1)"

P= € ¢500
[ = 1:932% = 0-01932
€= éuuf.i L(’Mk‘H’AS = ?‘L months
F=7

¥
F = éSoo ((-01932)

= £ 2¥%3%0-lo

9. €12000 is invested at an AER of 3.5%.
Find the value of the investment after

(1) S years 3 months

G)

(i

(ii) 8 years2 months (iii) 10 years 6 months.

ok 1= pER. , R=MER

g:",ﬁ;——i—q z .o2g -1 =0:0029%
= 0231 %%

€= 5vdyrs 2 munths = b3 meonths

F=ivooe (1.00282)" = £ 14,13 465

t=¢ years 2 months = 8 menths

F = l2000 (I-6028%)" = <I5%00 .35

t= 1D years & monthS = |26 muths

124
F = Joacee (I-00283) = € (1321%-92

March 25, 2013
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{ Example 4 )

The local GAA club runs a draw.

You win first prize and you are offered
(a) €15000now or
(b) €18000 in four years time.

Which prize should you choose
to have the greatest value? Assume a discount rate of 4%.

When calculating present value,
the rate % is often referred to
as the “discount rate’

Method 1

F=P0+i¥

Evaluate Fibute Value of £ [Sooo @ 4% AR
in 4 Year s time”7

F = lgooo(l-oq.)lr =

Cohment

£ 1F,543-9¢
HAi‘ 5 hﬂ' “Hﬂ"\"f’oop " Vc-fs.

ohhod 2 Evadvake Pacsent Velue & what 158 pose
a Value of €£Booo in U years LHER Y%
_ F :
P — P= IRooo = £ 15330
(1+1) u )
)
Copment © +his is mere +haw £|s,..= New,

-( Example 5 )

In how many years would €5000 increase in value to €6500 if invested at

an AER of 3.5%7
F= 6Soo
F=p(1+1)" E=?
Pf— Sop0
R= %.S%
E-(#)f | 3 bSoo = (|.035)°
P o000
1.3 = |-038¢
It a=b" _ 2 4,2
t’ 108 |-b'5§| T = :"éé Years
n:togba s
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10. If a bank offers a discount rate of 4.2%, find the present value of €10000 due to be
paid in 10 years time.

F= P41 F2loooo  R=f-2% t=

ép; __F_ P’ (Dooow = € 662309
(1+ ¥ (1-042)

11. Jonathan is 12 years old. When he is 21, he is due to inherit €25 000.

What is the present value of his inheritance assuming a discount rate of 4.5%?7

P

2l-12 =19 Yeaes
= € 25,000

- F
(1+1)¢ 45 %
7

-7 O

p = 28 o000
(1-0645)"

€ 1b,%22: 6]
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12. €50000 is invested in a bank offering an AER of 3.5%.
How long will it take this investment to double in value?

. P=£50 000
= ‘) t ]
F (|+l) F = 2(Sooo0) = £ b0, voo
i = 35%
E =7
__E = (li’i)t [DbooD = l'O?S—e
P Seocp
# a=h" 2= 035"

e eo; l-ozsl o e

> Lo?bazn

¥ nte be forrula for £ 05 aboay

£
b= Loy, F)

13. I plan to borrow €175 000 to buy a house.
If the bank charges an AER of 4.5%, what would this loan amount to in 20 years,

assuming no repayments?

P= 135 ooo
R=t-§%

€= g0 yes
Fp(1+1)°

H—gooo(l-DUS')zo

e
\l

€+272,0¢9°95

\
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14. Using te-triat-and-errorand (b) logs, find how many years it will take €1130 to have a
future value of €3000 if invested at 5% per annum compound interest.

F=P(1+i)f ft= Zoc0 Co7

f;z: |30
= S%
%(H'\)e;%

t

= 3Boo0o

[-0T

Fa=b [-o5€ =
> b’ba=n

15. The formula (1 + r)'> = (1 + i), where r is the interest rate per month and / the interest
rate per annum, is used to calculate the effective monthly interest rate.

(i) If 6% interest is offered per year, calculate the effective monthly rate correct to
four places of decimals.

(ii) If r was simply calculated by dividing the yearly interest by 12, calculate using both
methods, the difference in future values of €10000 in 3 years at 6% per annum, if
the interest is compounded monthly.

(iii)) What is the minimum number of places of decimals that need to be taken in
calculating r before a difference is noted in future values?

() R=meR , i=her - 12
(H'dq-"('*i) R= %I [+1 =1 =106~ = 0-0048}S55
= 0433%b%

) L . .0b
(i) If A=Jn-_ ®F = 0—\—0,): = 0-005 = (0.5%

Difference in future values?

kg wmeted , | fo [oooo U. oog)% = £ 11,9669l
R omelody | A= o000 (-oouglA Y 2= €1 494-23
difference = £,-5‘= 98

Clh) oyvect & 'L 6‘ . o'q' 5Q'Lnlo = D‘q‘q ole
whicl L au)-l. a chfufqtk F bhan O.SD‘

11
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16. Amnna invests €15 000 at an AER of 3%. After two years. she withdraws €2000 but leaves

the remainder of her investment for a further three years.

‘What is the value of her investment at the end of this period?

F= P(+i)°

P= £ [S,000
Julshd i = 3%

€= 2 years
F o
=

\i

dears 36T P
l 2%

t = 3 S
Fo2?"

|\

= ISose ([-03) € /S413-So

I5G12.o — 2000 =4¢& 1291%-50

F = 1maz-co(l-03) € 15,2036

Separate question into "years 1 and 2" and "years 3 to 5".

12
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