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rt: ' Amount Interest
1. Complete the followi : e Formula
— | principal | Rate/a | Time Compoun oAz $2149.02 $949.02
$1200 12% | 5a semi-annually A=1200 (1 + T) =
0.0 i Fe 93 90
$480 6% | 3a Quarterly | A= ‘M(/f = 573,70
T N ) 1
$10000 8% 12a Annually 4 = Joouo (,v f “/ ) £ 95 1o, 10 AWALL 70
it F i HAase AR
$5600 | 72% | 10a | Semi-annually |\~ Stoo (1+¢ “L ) Vs 08 | S8/S . CE
o d  gilas e rly225 2 25
$80 10%% 20a Monthly  |A~ 3-3(” ,T’LE_ } L4735 S617.5)
D02 Z—tl‘ b ~ r
s1200000| 5% | 7a | Quarterly |4:/20c0w ([+ %7 ) 1455 190 .76 | $995 1507
2. Examine how varying interest rates and compounding intervals affects the following m\.;)estment P f | (f_]
(.l) (.b (z)
Principal | Rate/a | Time | Compounded Formula ), J ‘L Amount Interest
$12000 | 8% [ 15a Annually | /s £2 vou ( 14 ooF ) 35 06603 524 06b.03
$12000 | 8% | 15a | Semi-Annually | ) - [ oo ( § e g ) 1‘34, 920,77 |226 720.7)
bo Paey » _
$12000 | 8% |15a | Quartely |- oo ( | F° ? ) B 2932237 227 300, 37
f 0 0P 160 F x .
$12000 | 8% | 15a Monthly /1= 1) poo | + b ) 29 162 06 22208306
4 -
. A = ) p.JE SY7Y y _ )
$12000 | 8% | 15a Daily A-(JULL:( /4 ?w) 3573070 BI2SR. 16
7
$12000 | 8% 15a | Simple Interest |7 - /’?(,\_\o(a u‘:-)(. 3’) XQE Yoo ‘?/L/ 0
3. Which of the following investments would be worth the most money after 20 years? . — ij
e <! $7000 at 6%/a $17000 at2%/a
Sromponded sent wnmmlly compounded daily compounded monthly /

(6 It o o.ub |7300 ;
drpeliv (1257 Y11 3 A= 1700(77 v-dj”f
?b‘)

- 005- (0 o= e o
"9y -’ 3238.53 725 35256
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ACTIVITY 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.

Rule of 72: a quick method

of estimating the time it To calculate the approximate length of time in years it takes for an investment
takes for an investment ta

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.

Dy L\L,\ " 72 + 3 = 24 years
_— ‘9 0 ( o Using the Rule of 72, you can estimate that it would take about 24 years for the
] 1me 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. If you wanted to double your money in 10 years, at what rate of interest

would you need to invest your money? [0 = 7 A (2 72 I,L-
1. ¢

SOLUTIONS ( W( ,
1. The Rule of 72 can be expressed with the
following formula.

Years to double investment = 72 + interest rate

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

You would need to invest your money at an
interest rate of 7.2%.
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DISCUSS THE IDEAS SOLUTIONS
GUARANTEED INVESTMENT CERTIFICATES 1. Calculate how much interest Vyanjana would

earn with each option.

Vyanjana has received a special gift of $5000.00 from her grandparents, which
she plans to invest for the future. She has researched investment options at her
bank, and has decided to buy a Guaranteed Investment Certificate (GIC). GICs
guarantee [.hat the investor will receive his or her principal as well as a fixed A = $5000.00 ( 14 0.0112125)”
amount of interest.

Option 1:

A= P(1+ﬁ)nf

A = $5056.54

She has narrowed her choices down to three options:
I=A-P

Option 1: A GIC that offers 1.125% interest per annum, compounded monthly  ;_ 5056 54 — s5000.00
with a one-year term. This GIC cannot be redeemed before the end of the term = $56.54

so Vyanjana will not be able to access her money before the end of the one-
year term.

Option 2a:

nt
Option 2: A GIC that offers 0.875% interest per annum, compounded monthly, 4 =7? (l * %)
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

12

A= $5000.00(1 + %)

investment will earn only 0.050% interest per annum. A = $5043.93
Option 3: A GIC that offers 1.250% interest per annum, compounded [=A_P
annually, with a one-year term. The GIC cannot be redeemed before the end
I=5$5043.93 — $5000.00
of the term.
. ‘ . - ) 1=%$43.93
Working in a small group, discuss Vyanjana’s investment options.
Option 2b:

1. Calculate how much interest Vyanjana would earn with each option. For
option 2, calculate how much interest Vyanjana would earn after 6 months A =P (1 + ’;)

and after the full term of the investment. 16
A=P(1+2505)

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

A = $5001.25
SEBEC1+E. 0125712 ggg%i;é?éééﬁa;iE?EE‘“*E-E‘”S””
SEEZ.S| [=A-P
SHE2. 859319 conn Toa BasRa TS
+ “ I=$5001.25 - $5000.00

2. If Vyanjana knows that she definitely will not - sl
need to access the money for the full year, she o _
should choose option 3 because it pays the Option 3:

- most interest. A= p(l + i)"’

If Vyanjana thinks she might need the money

- 00125’
before the end of the year, she should choose A = $5000.00 (l T )

option 2. She will earn less interest, but she A = $5000.00 (1.0125)'
will be able to access her money if she needs it. A = $5062.50
Vyanjana should not choose option 1. Like I=A—P

option 3, it does not allow her to access her 1= $5062.50 — $5000.00

money during the year, but it earns less

. . 1=$62.50
interest than option 3.
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ACTIVITY 3.6

THE EFFECT OF DIFFERENT COMPOUNDING PERIODS

January 08, 2016

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

Which compounding period yields the greatest interest on the investment?
Which yields the least? How would knowing this affect your choice of

The daily compounding period yields the
most interest. The annual compounding
period yields the least interest. Knowing
this, you would choose an investment which
is compounded the most times per year to
accumulate the most interest.

1.
you wish to calculate your answers.
2.
investment?
SOLUTIONS
1.
Interest | Final value of investment (A) Interest
period )
Annually | $4000.00 (1+”1ﬂ] " sazezgo | $24360
Semi- 0.03)*** 245 45
annually | $1000.00 (”T) - $4245.45 | $245.
Quarterly | g4000,00 (1+¥)< “*_ azapap | $24640
{12 x 2)
Monthly | $4000.00 (1+%) = $4247.03 | $247.03
Daily $4000.00 (1+%) = $4247.34 | $247.34
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Hang on.... HOMEWORK!!

Page 112
Questions:
1-7

3.2 Build Your Skills Detaild Solutions.pdf

%Worksheet - Simple & Compound Interest.pdf
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Section 3.2 Simple and Compound Interest, Build Your Skills, p163—165
Student Resource p112-114

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.





SMART Notebook


Chp. 3: Financial Services...Simple & Compound Interest

BUILD YOUR SKILLS

1.

Gerard has a savings account at a credit union in Tignish, PEI. Gerard
deposits $2000.00 into a savings account that pays 3.00% simple interest
per annum.

a) Calculate the interest that Gerard will earn on his savings after 2 years.

b) How much money will Gerard have in his account after 2 years if he
makes no withdrawals?

Solve the following problems using the simple interest formula.

a) 1f the interest earned on a deposit is $50.00 and the interest rate is
3.00% per annum invested for 2 years, what is the principal?

b) How many months does it take to earn $180.00 interest on an
investment if the principal is $5000.00 and the interest rate is 2.00%
per annum?

¢ Calculate the annual interest rate on an investment if the principal is
$4000.00 and the interest is $120.00 earned over three years. Answer
as a percent and a decimal.

Mei Lin borrowed $1500.00 for vehicle repairs from her parents.
She agreed to pay back the loan plus 6.50% simple interest on the
$1500.00 added on in equal monthly payments over the next 6 months.

a) How much interest will Mei Lin have to pay?
b) What will be the total amount she will have to pay?
¢) What will be her monthly payment for the loan?

Use the Rule of 72 to estimate what interest rate would be needed to
double your investment in 18 years.

A deposit of $1200.00 is invested at 2.60% per annum, compounded semi
annually, for 2 years.

a) Explain why there are four interest periods.

b) Calculate the interest earned and the investment value at the end of
each interest period.

¢) What is the value of the investment at the end of 2 years?
d) Calculate the interest earned over the 2 years.

Calculate the final investment value and the interest for each of the
following investments.

a) $2000.00 at 3.80% per annum, compounded semi-annually for
four years.

b) $1500.00 at 2.60% per annum, compounded quarterly for three years.
c) $6000.00 at 2.20% per annum, compounded monthly for two years.

d) $3560.00 at 1.20% per annum, compounded monthly for
three months.

Which is the better investment? Investing $2500.00 at 2.00% a year,
compounded annually, for two years or $2500.00 at 2.00% a year,
compounded semi-annually, for two years? Explain your reasoning.

3.2 SIMPLE AND COMPOUND INTEREST

BUILD YOUR SKILLS, PAGE 112

1

a) $120.00

b) $2120.00

. a) $833133

b) 21.6 months

¢ 1L0%
a) $4875

b) $1548.75

c) $258.13month

4% per annum

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 | Investment | Interast | Investment
penod | value at eamed | value
beginning ) at end of
of penod penod
18/ (S)
1 $120000 $1560 | $129560
2 $121560 $1580 |$123140
3 $123140 s s
4 S14ia $16.22 $128363
¢ §1263.63
d) $6363

a) A=9%232500;1=2532500

b) A=S$162127,1=§121.27

c) A=356260064, 1=3520064

d) A=357069,1=510.60

The second option is the better
investment by $0.51.
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