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Compound Interest:
Future Value

Determine the future value of an investment that earns compound
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.

r nt

n
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. n -
dailyx once a year
bi-weeklyw, ", _....-eriwice a year
semi- annually...-e; ~fourtimes a year

weekly™-... “ ‘:’.,,_..y twelve times a year

monthlyae-:::* " ~A26 times a year
quarterly«"" “i*62 times a year
annually «365 times a year

Semi - W\on)ﬂ/\\j {

M J(tW_& a \a,oaf"
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EXAMPLE #1: If $1000 is invested at 8 %/a compounded
semi-annually for 2 years, how much will the
ivestment be worth?

Using the simple interest formula...

[=1000(0.08)(6/12)
= $40 (after 1st interest period)

New principal = 1000 + 40
= $1040

I = 1040(0.08)(6/12)
=$41.60 (after 2nd interest period)

New Principal = 1040 + 41.60
= $1081.60

[=1081.60(0.08)(6/12)
=$43.26 (after 3rd interest period)

New Principal = 1081.60 + 43.26
= $1124.86

1= 1124.86(0.08)(6/12)
=$44.99 (after 4th interest period)

New Principal = 1124.86 + 44.99

(EINRER
Compound Interest Formula...

S

= %’/ﬁ ( ))\3)

C=0.0% A- \m(\"’—o'gg
N D .
k= AL 0 \+o.04>
n-7

A= \000(\.0%\(t 1)
x9)
A= 1000 (11619 A

\;P\:- %\\6“\.%&
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EXAMPLE #2:

Calculate the final value of an initial _ r
investment of $6000.00. Interest is A=P (1 M n)
paid at 4% perannum, compounded 04
semi-annually, for three years. A= 6000 (1 + T)

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

r = annual interest rate _ )
n = number of compounding periods in a year H - mo ( \ * OB.

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

T= oo A - OOV 1262)
= Y/,

nt

(2)(3)

AP G156
c=-o.0\4
Nz
£=3
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EX #3: Maggie invests $30 000 at 10% /a

compounded quéﬁ'efy’for 20 years.
Determine...

a) How much will this investment be worth?

b) How much interest did you earn?

nt
D A=P U+ by 1= A-P

A= - (\ RN | = 36 3%1°>- 3000
! \:“’\%3@.“3’

3O
A =20000 ( \.9)

RTINS
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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 % 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?

S ORA ® Fd |-
“o0 nk l=A-P

=397, N- ’\)(\ff_\)

(-0.®S n | = Q1645 -0

n=0 A 0100 (1= Sy
-3 (o) (1t )

36
1= A= 250 (\ .ooao%%%?))

A~ 8.1
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HOMEWORK...
p.457. #1, 2
p.468: #2,6,7

Simple Compound

I=;rt @:P(H%)nj
e

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

p.45’?
4. Determine the difference in the

Interest earned ot Maturity on
+hese two investments. Explain
any discrepancies.

- BEve carned ¥8000 in a GIC For a
term of § years with a simple
interest rate of 4%, paid annually.

» karry invested §3000 ina GTC$or g
‘erm of 5 years with a compound
interes+ rate of 4%, paid annually.

Rye

P(l+rt)

8 3000 [\ ‘*‘(Q.C" L“D(S\]
=8 3000(!+0.2)
$ 3000(1.2)

Il

A
7\

I

i 1l

-1
1w
U

Al

[ | +0.04)

> (p
|

Il

\ CS)
=3 3000

= 8 3000 (1.04)3
= 8 3649.96

Difference =» B,MA.96 —§ 00
= 8 4996

, 2019
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2. Sydﬁci wants to oEen a Savings
agccount. He has d4¢300 +o de‘@os{'&--
He intends to Keep +he account
for 4 years and +hen use the money
to rebuild +he enaine of his car.
Which geccount should he choose ?
Justiey your cholce.

A. 5.1% simple interest, paid weekKly.
B. 487 compound interest, pard andually.

Account A
A —

P(14+rt)

S$¢cs00l 1 + (0.051)A)]
8 300 (1 + 0.204)

8§ e300 (1.2,04)

4 1826

LI I |

A= P/ 1+ )
| -

()
. BQ)S C)(}( | By o™ CH%\I

\ A
=8 500 (1.0n8)°

Svdney should choose Account B.

10
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P.‘-ICQ‘S

o, @e-‘rermine +he future value and Hhe
Total interest earned for each
investment.

a) §520 invested for 8 years at 4.8
Compounded mon-\-h\y-

ok T=A-P
A= P/l + ) =8744.83-8520

\ N / \ (12)C8) =8 2214.83
(B &
=8 144 .83

b) 8 1400 invested for 15 Vears at 867
compounded Semi- annually-

BT
A= P (\ & )
\ N /
=8 1400 ( ‘.. +9-QSQ>.‘§
2, /
=8 yq50.59
T= A P

=8$4950.59 — 8 |400
=§ 3550.59

C2)Q1s)

11
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6. 'TéuS'\" funds are investments +hat
are Set up for a Specif€ic purpose.
A local business invested $950 coo
in a charitable +rust fund So +ha+t
a school can offer sSchlorships-

The interest rate s 3.8%,
Ccompounded Semi-annually. Only
+he Interest earned cdan ‘be used
to provide +he scholarships.
How m™much s available from +he
+rust fund for Scholarships
each \ear ?

nt
A= P .-i"/ B . \
= 8d50 000 (| + ©.038

\

¥ 2
= 8 959 590.25
=8759 5q0.25- 8250 00O
=48 9590.25

There will be 89590.25 available
ocr Scholarships cach year

12
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1. \SuPPosc +hat Vou are searchin
online for +he 'best+ interest rates
on a GTC. You Find +hese rates:

- BankK A offers 6.6% 4 Compounded
annually .

* Bank B offers 6.557% , compounded
Semi-annually.

+ Bonkk C offers 6.8%, compounded

clb.\or-\re_rly.

%nK ‘+hese rates from areotest Yo
l€éast+ return on an m\&es-\-mcn—\- of
$§ 20000 for a “Herm of 2 years.

Bank A
T 3
/ﬁ\: D 1'/ | + __C...-.--\\n
N/ . (XR2)
= 820000 (| + 0.066 )
L T
=935 i
Bank B
—= ot
A=P( | +r )
RN = O R | (P2
= 820000( | + Q.0655)
\_ Q_, J
=48 22 15].5Y
Bank C

ovike
A= P (1 +_r->
N ¢

= d25 oD ( | 4 Q_-QL:S)

| )
=822952.7%

—rd
ISt Bank C , 2™ Bank B, 3 BonkA

(4)(2)

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:

May 29, 2019

SoLuTTONS

Principal | Rate/a | Time | Compounded Formula Amount Interest
$1200 12% 5a | Semi-annually A=1200 (1 + -'2—;)10 $2149.02 $949.02
$480 6% | 3a | Quarterly | A= 430 (1 + 2;_1%;(‘1}(:) $573.90 89390
$10000 | 8% | 12a| Annually |[A=10000 (_\ + g;gj)@‘“@ 25121.70 Hi5 181770
$5600 7%% 10a | Semi-annually A=5600 (1 + 9%):]25)““0)\13“,_‘\5 OR |85]%150%
$80 102% | 20a | Monthly |A= O @ % @A%i.)(‘zmm 6N1.35 |8 567.35
$1200000 | 5% | 7a | Quarterly |AZ | 200000 (\ 4 %Qgtqﬁ)ﬁbqq lqo.'I(;\Eiqq —_—

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 (‘- L %5-)("Y“SJ $ AR 003 8 260663
$12000 | 8% | 153 | Semi-Annually A=12.000 (| +295 )(ms) B acane.n7 82692077
512000 | 8% |15a | Quarterly A= \2.000( L O_-Slﬁ e ¥3q.a72.37 B97512.87
$12000 | 8% |15a | Monthly |A=12000 (1 +S2E Og (M 30 83,06 87 ¢%3.06

15)

$12000 | 8% | 15a Daily A= 12 OOO(‘-‘*' 3258 y“x B3 836. | 6B9183¢6.16
$12000 | 8% | 15a | Simple Interest [A = 12,000 [\ ‘1'@-03)(5) & 2NM00 H 1NN 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 & compounded monthly
Q.OR a5 (Be5)20) |+ 0 02.Y12Y20)
A=$5000 (1 + %8 )" A=8T100(1 (It& fe :000@ 2:02)
= 894 00%.10 _€23298.53 |7%25352.58

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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