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Terminology Tango

Click on the picture to verify the match.

daily, » pnce a year
bl-weekly ~, B3 2. twice a year
semi- annually,_. _.Jour times a year
weekly o .twelve times a year
monthly _.=>* < .26 times a year
quarterlyg.s

R 62 times a year

annually = 65 times a year

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.

E:P(1+ j [] A - 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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EXAMPLE #1: If $1000 is invested at 8 %/a compounded
semi-annually for 2 years, how much will the
investment be worth?

Using the simple interest formula...

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

New principal = 1000 + 40

= $1040
1=1040(0.08)(6/12)
=$41.60 (after 2nd interest period)
New Principal = 1040 + 41.60
= §1081.60

1=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
= $1169.85

Using the formula... -

A=P(1+i)"
= 1000(1+0.08/2)<
= $1169.86

EXAMPLE #2:

Calculate the final value of an initial A=p (1 n 1)’”
investment of $6000.00. Interest is n
paid at 4% per annum, compounded 04 @3)
semi-annually, for three years. A = 6000 (1 + T)
A f fin_al yalue of the investment ...(principal + interest) .
rpgg:::l?ﬁai]Lterestrate _ _ _ A = : (1 + ' : )
» S bl el et e A= - ()
A= . C - )
A = $6756.98
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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?
b) How much interest did you earn?

A= P(1+) 1=-A-F

= 20,297 63
- olb 4‘/26) .
= 3oooo(z+T s
£
- Fgl((, 7§7. 03 = 16 2%7.63

EXAMPLE #4...

A keen MVHS student wants to save some money from their summer
employment. They decide o 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?

A=p(1+E)"T I:=RA-F
- %SO( [+ 0.__(5_25—)‘2.(37 ;$qlb-13_ 850
(2

] iﬂ{(, 3 = *,6.13
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Rule of 72: a quick method
of estimating the time it
takes for an investment to
double in value

IVITY 3.5
THE RULE OF 72
There is a quick way to estimate the time it takes for an investment

compounded annually to double in value. This method is called the
Rule of 72.

To calculate the approximate length of time in years it takes for an investment
to double, divide 72 by the annual interest rate expressed as a percentage.
If you wanted to know approximately how long it would take an investment
with an interest rate of 3.00% per annum to double in value, you would
divide 72 by 3.

72 + 3 = 24 years

Using the Rule of 72, you can estimate that it would take about 24 years for the
investment to double in value.

1. Using the information above, write a formula that describes the Rule of 72.
Use the formula to answer question 2.

2. 1f you wanted to double your money in 10 years, at what rate of interest
would you need to invest your money?

SOLUTIONS

1. The Rule of 72 can be expressed with the

following formula.

Years to double investment = 72 + interest rate

2. y=T2+r
10=72+r
r=72+10
r=72%

You would need to invest your money at an

interest rate of 7.2%.
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GUARANTEED INVESTMENT CERTIFICATES

Vyanjana has received a special gift of $5000.00 from her grandparents, whict
she plans to invest for the future. She has researched investment options at hei
bank, and has decided to buy a Guaranteed Investment Certificate (GIC). GICs
guarantee that the investor will receive his or her principal as well as a fixed
amount of interest.

She has narrowed her choices down to three options:

Option 1: A GIC that offers 1.125% interest per annum, compounded monthly
with a one-year term. This GIC cannot be redeemed before the end of the tern
so Vyanjana will not be able to access her money before the end of the one-
year term.

Option 2: A GIC that offers 0.875% interest per annum, compounded monthly,

with a one-year term. This GIC can be redeemed before the end of the term,
but if Vyanjana wants to access her money before the end of the year, her
investment will earn only 0.050% interest per annum.

Option 3: A GIC that offers 1.250% interest per annum, compounded
annually, with a one-year term. The GIC cannot be redeemed before the end
of the term.

‘Working in a small group, discuss Vyanjana’s investment options.
3 group. yany P!

1. Calculate how much interest Vyanjana would earn with each option. For
option 2, calculate how much interest Vyanjana would earn after 6 months
and after the full term of the investment.

2. Suggest reasons why Vyanjana might choose each of the three options.

SOLUTION

?7?77°?

ACTIVITY 3.6

THE EFFECT OF DIFFERENT COMPOUNDING PERIODS

January 09, 2020

SOLUTIONS

1. Calculate how much interest Vyanjana would
earn with each option.

Option 1:

a=p(1+z)

A =5500000 1+ 001)°
A = $5056.54

I=A-P

I=$5056.54 - $5000.00
1=1556.54

Option 2a:

A= P(l+%)m

1
- 0.00875
4 = $5000.00(1 + 20573
A = $5043.93
I=A-P
1=$5043.93 - $5000.00
1=$43.93
Option 2b:
A=P(l+1)
_ 0.0005\°
A=P(1+200)

A = $5001.25

I=A-P
1= $5001.25 — $5000.00
[=%$125
Option 3:
A=r(1+1)

i
A = $500000(1 + 29122
A = $5000.00 (1.0125)
A = $5062.50
I=A-P
1= $5062.50 — $5000.00
1=%$62.50

1.

Calculate the interest and the final value for an investment of $4000.00 at
3.00% per annum over 2 years for the following different compounding

periods. Show your answers in a table like the one below. Use any method
you wish to calculate your answers.

2. Whlch compounc]mg period yields the greatest interest on the investment?
vould knowing this affect your choice of

SOLUTIONS
1.
2. The daily compounding period yields the
Interest | Final value of investment (A) Interest most interest. The annual compounding
period [ period yields the least interest. Knowing
Annually | s4000,00 (‘I+ m) ~ $424360 | $243.60 this, you would choose an investment which
1 is compounded the most times per year to
i- 12x2) . .
Semi $4000.00 (1+ MJ - 424545 | $245.45 accumulate the most interest.
annually 2
Quarterly | g4000.00 (1+ %Juxz sizsan | 824640
12x2
Monthly | $4000.00 (1 + %J = $4247.03 | $247.03
Daily $4000.00 (1+ %sﬂ) ~ $4247.34 | $247.34




3.2 - Compound Interest January 09, 2020

Hang on.... HOMEWORK!!!

Page 112
Questions:
1-7

3.2 Build Your Skills Detaild Solutions.pdf
?

Compound Interest worksheet
?



Attachments

Q  Assignment - Simple Interest.doc
Q 3.2 Build Your Skills Detaild Solutions.pdf
Q  Compound Interest.pdf
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HANDOUTS

Simple Interest

1. Calculate the simple interest for the following loans:

Principal

a) $500
b) $1000
() $2000
d) < $2500
e) $5000

f) $10000

90d
150 d
10 months
la
2a

35a

60 d
135d
25 weeks
10 months
3a

55a

Mathematics 113

Interest

Amount

e . .

2,

a) $250

b) $600

c) $1000

d) $1350

e) $10000

f) $25000

3 Determine the missing values:
Interest Principal

a) $100 $1000
b) $55 $650
c) - $10.50 $450
d) $200 $4000
e) $500 $10000
f) $10
g) $150
h) $25.50
i)

6 months

22

90 d

10 months
2.52a

300 d

30 months
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Build Your Skills

l.a)I=Prt

1=13%2000.00 x 0.03 x 2

1=1%$120.00

b) Calculate the sum of Gerard’s principal and the interest earned.
A =$2000.00 + $120.00

A=3$2120.00

2.a)l=Prt

$50.00 =P x 0.03 x 2

50.00 =P x 0.06

50.00 +0.06 =P

P =§833.33

b) Use the simple interest formula, with ¢ in years.
I=Prt

$180.00 = $5000.00 x 0.02 x ¢

180.00 = 100.00¢

180.00 + 100.00 = ¢

1.8=t¢

Multiply by 12 to convert years to months.
t = 1.8 years % 12 months

t =21.6 months

c)l=Prt

$120.00 = $4000.00 x r x 3

120.00 =12 000.00~

120.00 +~ 12 000.00 =

0.0l =r

1.0%=r

3.a)I=Prt

1=1%1500.00 x 0.065 % 0.5

1=$48.75

b) Calculate Mei Lin’s total payment by adding the principal plus the interest.
A =$1500.00 + $48.75

A=3$1548.75

c¢) Divide Mei Lin’s total payment by 6 months.

$1548.75 + 6 = $258.13

She will pay $258.13 a month.

4.y=T2+r

18=72+r

18r="172

r=72+18

r=4

To double your investment in 18 years, you would need an interest rate of 4% per annum.





5. a) There are 4 interest periods because the loan is semi-annual, which means interest is

calculated twice a year for 2 years.
b)

Interest period Investment value at Interest earned ($) Investment value at end
beginning of period ($) (I = Prt) of period (3)

1 $1200.00 $1200.00 x 0.026 x 0.5 | $1200.00 + $15.60 =
=§$15.60 $1215.60

2 $1215.60 $1215.60 x 0.026 x 0.5 | $1215.60 + $15.80 =
=$15.80 $1231.40

3 $1231.40 $1231.40 x 0.026 x 0.5 $1231.40 + $16.01 =
=$16.01 $1247.41

4 $1247.41 $1247.41 x 0.026 x 0.5 $1247.41 + $16.22 =
=§16.22 $1263.63

¢) The value of the investment at the end of 2 years is $1263.63.

Alternative Solution

Part c) can also be solved using the compound interest formula.

A=P(1+£)nt

0.026\**?
A = $1200.00 (1 + —)

2
A=581263.63

The value at the end of the investment period is $1263.63. The interest earned is $63.63.
d) Calculate the interest earned over 2 years by subtracting the principal from the investment

value.

$1263.63 —$1200.00 = $63.63
The interest earned is $63.63.

nt

6.0)A=P(1+5)

0.0380
A = $2000.00(1 + ——)**¥

A ~ $2325.00

I=A-P

1=$2325.00 — $2000.00

1=$325.00

b)A=P(1+ )™

0.0260

A = $1500.00(1 + T)(m)

A~$162127

I=4-P

I=$1621.27 — $1500.00

1=$121.27

)A=P(1+ D™

0.0220
124

A = $6000.00(1 +
A ~ $6269.64

)(12><2)






I=4-P
1=$6269.64 — $6000.00
1=3269.64

dA=P+

0.120 ., 3
A = $3560.00(1 + T)“ZXE)
A ~ $3570.69

I=A-P

1= $3570.69 — $3560.00
1=$10.69

7. Option 1:
T
A=P1+ )™
1+ )

0.020
A = $2500.00(1 + T)Z
A = $2601.00
Option 2:
r
A=P(1+ )™
1+ )

0.020
A = $2500.00(1 + T)(ZXZ)

A = $2601.00
$2601.51 — $2601.00 = $0.51
The second option is the better investment by $0.51.

Extend Your Thinking

8. a) Answers will vary. Sample solutions are for a typical interest rate of 3.00% per annum,
compounded semi-annually with a principal of $4 000 000.00.

DA=P(1+ )™

0.03
A = $4000000.00(1 + T)(2><1)

A ~ $4 120 900.00
[=A-P
1=$4 120 900.00 — $4 000 000.00
1= $120 900.00
i) A= P(1+ D™

1
A = $4 000 000.00(1 + O'Zﬂ)(“ﬁ)
A~ $4 009 938.07
I=A-P
1=$4 009 938.07 — $4 000 000.00
1=1$9938.07

i) A = P(1+ D)™

0.03 (0 1
A = $4000 000.00(1 +——) "33





A = $4 000 326.34

I=4-P

1=3$4 000 326.34 — $4 000 000.00
I1=3326.34

b)) A =P(1+ ™

0.04
A = $4000 000.00(1 + ——)*

A = $4 161 600.00

I=4-P

I1=3$4161600.00 — $4 000 000.00
1=1%161 600.00

Calculate the change from part a).

$161 600.00 — $120 900.00 = $40 700.00

i) A =P(1+ )"

0.04_ 5 1,
A = $4000 000.00(1 + ——) 12

A~ $4013223.56

I=4-P

I1=1%4 013 223.56 — $4 000 000.00
I1=1§13223.56

Calculate the change from part a).
$13 223.56 — $9938.07 = $3285.49
iii)

A=P(+ DM

0.04_ (1)
A = $4000 000.00(1 + ——) "33

A =~ $4 000 434.05

I=4-P

1=13%4 000 434.05 — $4 000 000.00
1=8434.05

Calculate the change from part a).
$434.05 — $326.34 = $107.71

c¢) Change compound period to monthly.

A=P(1+ D™

0.03
A =$4000000.00(1 + 7)(12><1)

A=~ $4 121 663.83

I=4-P

I=%4121663.83 — $4 000 000.00

1=1%121663.83

If the interest is compounded more frequently, the amount of interest earned increases.

d) Increasing the rate by 1.00% increases the interest for 1 year from $120 900.00 to $161
600.00, a difference of $40 700.00.

Increasing the compound period to monthly increases the interest for 1 year from $120
900.00 to $121 663.88, a difference of $763.88.

Increasing the interest rate has the largest effect on interest.
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Worksheet - Compound Interest

1. Complete the following chart:

Principal | Rate/a | Time | Compounded Formula Amount Interest
$1200 12% 5a | Semi-annually A=1200 (1 + %) $2149.02 $949.02
$480 6% 3a Quarterly

$10000 8% 12 a Annually
$5600 | 7% | 10a | Semi-annually

$80 102% | 20a |  Monthly
$1200000 | 5% 7a 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% 15a Annually
$12 000 8% 15a | Semi-Annually
$12 000 8% 15a Quarterly
$12 000 8% 15a Monthly
$12 000 8% 15a 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 $7000 at 6%/a $17000 at 2%/a

compounded semi-annually

compounded daily

compounded monthly
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