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Compound Interest:
Future Value

/ nt
r
A = P 1 +— Determine the future value of an investment that earns compound
n

interest.

p. 463
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Interest is added to the principal periodically

throughout the year. New interest may be paid on the
principal plus the interest. The interest rate is stated per
annum and is divided by the number of compounding periods.

a=r(1+ "] (1=4-P)

A = final value of the investment ...(principal + interest)
P = principal

r = annual interest rate

n = number of compounding periods in a year %

t = term of the investment or loan in number of years
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Terminology Tango

Click on the picture to verify the match. VC\\WS

dailyx once a year

bl-weeklyw ' ....seeviwice a year
semi- annually«---" v four times a year

weekly™-.., " ‘m,,..y twelve times a year
monthly#.--- '.,..0.‘. 'A26 times a year

quarterly«"" “:*52 times a year
annually 4365 times a year
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EXAMPLE #1: If $1 000 is invested at 8 %/a compounded
semi-annually for 2 years, how much will the
investment be worth?

Using the simple interest formula... Gwen . P= loo
¢ = ° sl .
I = 1000(0.08)(6/12) iy 98 /» = 0.0%
= $40 (after Ist interest period) “__ 5
New principal = 1000 + 40 nt
= $1040 f= ?(\in)

N

I=1040(0.08)(6/12) (a)@)

=$41.60 (after 2nd interest period) A= |000Q 4+ 0.68
0

Y
A= IOCDQJro.oH‘)
1 =1081.60(0.08)(6/12)

=$43.26 (after 3rd interest period) p‘c (00 (\ . o"f)q

New Principal = 1081.60 +43.26
= $1124.86 A = 1000 O'M\

I =1124.86(0.08)(6/12)
= $44.99 (after 4th interest period)
Ne rncipal 5 1124.86 + 44.99
=1$1169.85

Compound Interest Formula...

E: P(1+ %)nj

SAME
ANSWER?
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EXAMPLE #2: -7
/ .

Calculate the finalvalue of an initial A= p (1 N 1)’”
investment of $6000.00. Interest is N n

paid at 4% per annum, compounded 0.04 2(3)
semi-annually, for three ﬁajr)s.\ A = 6000 (1 + T)

A = final value of the investment ...(principal + interest)
P = principal

r = annual interest rate 6
n = number of compounding periods in a year _— m l + O. ®

t = term of the investment or loan in number of years

é\v('\.- o
= l.
o G A= (o)

=47 =0.01 A - coc0({. e}
el p o
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EX #3: Maggie invests $30 000 at 10% /a

compounded quarterly for 20 years.
Determine...

a) How much will this investment be worth? £, A
b) How much interest did you earn? Fmd

nt
G\vm.. o A= ?(‘—tf;\)
QD)
P30 A- 30000(”%—'9\
r=\o'/,=0.10
ntl A= 30000 (|+o.035)iio
-0 A= 20000(1.0%)
A= 30000 (1. )
A = Mo 910D
b | = A-7

\ = o 281.8% - 33000
| = \g6 2%1.93
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EXAMPLE #4...

A keen JMH student wants to save some money from their summer
employment. They decide to take out a Canada Savings Bond which
pays 2.5 7% interest per year compounded monthly. If the student
invests $850 into the bond, how much interest will they earn if they
don't touch the money for 3 years?

Cwen . @ Fad A ) Find 1
P=820 A-P(ac ok

=57, 20005 n IS Q,) L-A-P
a0 R=850(1+ 223Y" " 1 qip-1s

=3 @
T =063
A= 390( 4 0.0030755%

A= 350(1.000083) "

K= $50(|.009)
A= 516, 13



Financial Math - Lesson 2-Lesson 3.notebook January 12, 2016

HOMEWORK...
p. 457: #1, 2
p. 468: #2,6,7

Simple Compound
o)

&
e

A=P +Prt
= P(1 + rt)
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Solutions

p.45’?
1. Determine the difference 'n the

interest €arned ot Mmaturty on
+hese two investments. Explain
any discrepancies.

+ Eve carned ¥3000 in a GIC for a
Yerm oF § years with a Simple
interest rdte of 4%, paid annually.

. l@rry invested §3000 ina GTC+or g
term of 5 years with a Compound
interes+ rate of 4%, paid annually.

TT
g}
0

fr

it

A
Y

Ltk
= 83000(1+0.2)
$ 3000 (1.02,)

I

| I

8 3600
larryV
e nt
A= P/ 1+
n o/ Q)(S)

\
= 8 3000 ( | +0.04)

= 8 3649.96

Difference => 83MNA.96 83600
= 8 4996
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2 \Sydncx_ wants to oEen A Savinas
account. He has 946300 +o deg@os{'\--
He intends +o Keep +he account
for 4 years and t+hen use +he Money
to rebuild +he engine of his car.
Which gceccount Sbo@\d he choose?
Justify your choice.

A. 5.1% simple interest paid weeKly.

B. 48% compound interest, paid annually.

Account A

A=P(l+c+t)
=8¢500L 1 +(0.051)@)]
=8 300 (1 + 0.204)
=8 500 (1.2,04)
= §782¢

A= P14+ )
' N

) ()
='5Q>SOO( | +0.04%)
\. !
=8 6500 (1.0M8)"
= §71840.77

Svdney should choose Account B.

10
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P.‘ifog

o, @e“’&-erfjﬁmc +he future value and +Hhe
‘otal interest earned $for each
investment.

a) 8520 invested for 8§ years at 4.5 v
Compounded mon-i—h\y. ,
% T=A-P

n
A= P/1+ ) =8744.83-9520
\ N / o)  =8224.83
= 8820/ | +0.049)
\ 12/
=8 144.83

b) 8 1400 invested for |5 Vears at 867
compounded 6<—:mi~ annually-

A= P (\ B L \
2)Qs)
= § | L&(QCW.@-OS@
2/
=8 yqs50.59
T= A - P

=$4950.59 — 8 1400
=8 3%350.59

11
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6 T\iuS‘\’ funds are investments ‘+Hhat
are Set up for a Specific purpose.
A loca!l business invested $9s50 000

in a charitable +rust fund So +hat

a schoo!l can offer Schlorships.

The interest rote s 3.8%,
Semi-annually. Only

Compouﬁded
+he interest earped can ‘be used
rovide +he scholarships.

+o
How m™much s available from the
+rust fund for Scholarships
each year ?
vk
% N/ (2D
= 8950000 (| + ©.038)
9 S,

=8 959 590.25
T= A — P

=8259590.25-8250 co0O

=38 94590.25

There will be 89590.25 available
for Schoelarships cach year

12
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1. \SuPPose +hat VYou are searchin
online for +he 'bes+ interest rates
on a GTC. You Find +hese rates:

+ Bank A offers 6.6% 4 Compounded

annualtly

* Bank B offers 6.55% , compounded
Semi-annually.

+ Banikk C offers 6.8%, compounded

cl_\)xor-\rerl\/.

P@nK +hese rates from areatest o
least+ return onm an investment of
$ 20000 for a “Herm of 2 years.

Bank A

A= D 1./ | + \5
( ',.- (X2)

= 820000 / x . Q--QC@_(D_\)
\ 1 J

nt

ole

rd

=895 727.12,
Bank B
E——— nt
A=P( 1+ )
- IH‘\ N/ \ (2)(2)
= 8§20000( | + Q.0659)
\\ L/
=4 2,2 15[.5Y4
Bank C
o nt
A= P (1 5 r‘>
N (4)(2)
=l 9y GO ( 1+ 0.065 )
=822 752.9%

15T Bonk C , 2™ Bonk B, 3™ BankA

13
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More Practice With Compound Interest...

‘Worksheet - Introduction to Compound Interest.doc

14
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Foundations of Math 11
Worksheet - Compound Interest

1. Complete the following chart:

January 12, 2016

SoLuTTON'S

Principal | Rate/a | Time | Compounded Formula Amount Interest
$1200 | 12% | 5a |Semi-annually A=1200 (1 + T)m $2149.02 $949.02
$480 6% | 3a | Quarterly | A= 480 O * %T'Q(’Q"'wm $573.90 $93.90
$10000 | 8% | 12a| Annualy |A=10000 (_\ + 9%3- ‘m'a 25 181.70 His5 18170
$5600 | 73% | 10a | Semi-annually A=S6O0 (\ ¥ 9—‘_3:3?‘5)u“°)\3 1415.08 [858150%
$80 102% | 20a | Monthly |A=TO Q % Nm%ij(‘zm % (Y1735 f 5(,7.3%
$1200000| 5% | 7a | Quarterly |A= | 200000 (\ + %Qﬁqu ﬁ 699 1401 Gﬁiq 419076

15
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2. Examine how varying interest rates and compounding intervals affects the following investment.

Principal | Rate/a | Time | Compounded Formula Amount Interest
$12000 | 8% |15a | Annually |A=12000 (\ - Q.-._.Q‘.G_.)(‘I‘SJQ 32066038 26006 B
$12000 | 8% | 15a | Semi-Annually [A=12.000 (\ +° .08 )(ms) ﬂ@%‘?@-'ﬂ Hy¢ 92017
512000 | 8% |15a| Quartery A= '&OOO( ' w)(qns) ‘Hecl 372,37 8975712.87
$12000 | 8% | 15a Monthly  |A=12,000 (‘ + .08 ° 03 02108 Mo £83.06 ﬁm (R3.06
$12000 | 8% | 15a Daily A= 12 OOO(\‘*' g&g }Dum 839 836. | 689183616
$12000 | 8% | 15a | Simple Interest | A= 12,000 [1 +@-0'3X%5) & 26M00 X} 1IN NOO

16
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3. Which of the following investments would be worth the most money after 20 years?

$5000 at 8%/a $7000 at 6%/a $17000 at 2%/a
compounded semi-annually compounded daily ] s compounded monthly
; Q) A \(%5 = J.IZO
A=$5000(\ +%f—45) A= \5’10&(!%-3&%&3 L20) 4\sr"!cnoc:nQ-H)o )(\ )
= 89N 00510 — 8 23 238- 53 =R25 880..58

17
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Foundations of Math 11

Worksheet - Compound Interest








1.  Complete the following chart:











		Principal

		Rate/a

		Time

		Compounded

		Formula

		Amount

		Interest



		$1200

		12%

		5 a

		Semi-annually

		[image: image1.png]A= 12m7(1 +







		$2149.02

		$949.02



		$480

		6%

		3 a

		Quarterly

		

		

		



		$10000

		8%

		12 a

		Annually

		

		

		



		$5600

		7[image: image3.png]



%

		10 a

		Semi-annually

		

		

		



		$80

		10[image: image5.png]



%

		20 a

		Monthly

		

		

		



		$1 200 000

		5%

		7 a

		Quarterly

		

		

		





2.  Examine how varying interest rates and compounding intervals affects the following investment.



		Principal

		Rate/a

		Time

		Compounded

		Formula

		Amount

		Interest



		$12 000

		8%

		15 a

		Annually

		

		

		



		$12 000

		8%

		15 a

		Semi-Annually

		

		

		



		$12 000

		8%

		15 a

		Quarterly

		

		

		



		$12 000

		8%

		15 a

		Monthly

		

		

		



		$12 000

		8%

		15 a

		Daily

		

		

		



		$12 000

		8%

		15 a

		Simple Interest

		

		

		





3.  Which of the following investments would be worth the most money after 20 years?  





		$5000 at 8%/a 


compounded semi-annually

		$7000 at 6%/a 


compounded daily

		$17000 at 2%/a


compounded monthly
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