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MATH ON THE JOB

One day you might find Andrea Thiveos decorating a home for a wedding reception,
while the next day, you could find her choosing a new colour scheme for a real estate
office. Andrea is an interior decorator and a certified home stager, staging professional,
and colour consultant. She puts her education and skills to work operating her own
business, Roomscaping by Andrea. Andrea grew up in Happy Adventure, Newfoundland.

Andrea’s job skills include completing mathematical calculations. When estimating the
size of a room or piece of furniture, Andrea calculates its square footage or surface area.
She also measures fabric, estimates quotes for different jobs, and does the accounting
for her business.

A self-employed entrepreneur might take out a loan to help start up a new business and
cover the costs of materials and eguipment. If Andrea took out a loan to help cover her
costs she would need to calculate the total cost of the loan with interest. This would
help her keep track of her expenses. If Andrea took out a loan of $20000.00 and repaid it
by making 12 monthly payments of $1698.43, what would be the total cost of her loan? Andrea’s job involves artfully and
tastefully combining colours.

SOLUTION [2 & 1644 = ao SKI A6

Multiply the amount of the monthly
payment by 12.

$1698.43 x 12 = $20 381.16
The total cost of the loan would be $20 381.16.
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INTEREST???

*  Whatis Interest?
Money that is added to an investment/loan.

e Investments (money is earned)
"Good interest"
savings account (very, very small interest)
RRSP (registered retirement savings plan)
- RESP (registered educational savings plan)
- €anmada-Savings Bomds
GIC's (guaranteed investment certificate)
Tax Free Savings Accounts
- Mutual Funds
- Stock Market (no interest, shares)

e Loans (money owed)
"Bad Interest"
- banks (line of credit, personal loans, mortgage)
- business/stores
- credit cards

INTEREST - What is a good # ?

- bank: 7-10 %
- business: 14 -20%
- credit card (9 - 25 %)
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SIMPLE Interest...

Based on the principal (original amount) that is
invested/borrowed. Interest is a certain percentage
per annum (year). Often used for personal loans and
short-term investments. The length of time for the
investment/loan is called the term.

Interest = Principal x rate x time

- e | - interest earned

ﬂ — P rt e P - principal (original investment/loan)

— e 1 -interest rate as a percent (change to a decimal)
t-i1s ALWAYS time in years

&
[A —_ P + j (how long the money is invested/borrowed)

* A - amount of money including interest
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EXAMPLE #1: Youjust won 2.5 million from Saturday's 649
lottery. The bank has offered you a simple

interest rate of 1.75 %/a. How much interest will
you earn in one year?

I=Prt
I = (2 500 000)(0.0175)(1)
I =%$43750.00

EXAMPLE #2: You borrowed $500 from your

s a older brother who charges 4.5 %

per annum. How much will you

owe him after 2 years?
I=Prt
I = (500)(0.045)(2)
I=$45

A=P+I
A =500 + 45
A = $545
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EXAMPLE #3: Meonths of the Year |
Betty-Ann's bank offers a simple interst rate of 4% per %.i&‘i Y
annum. How much interest would Betty-Ann earn on her %@ ufuqhgs

investment of $4000 after 8 months. g :,;""[ §

must be in years

[=Prt— A—P+I

|

Interest earned
/‘\ }Rearranglng‘?oo

Amount

P= I ~
H l7+ p
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EXAMPLE #4:

T

The interest earned on a deposit is $25
with an interest rate is 6% per annum.
If the money was invested for 2 years

what is the principal?

I p- 1
/PI't

EXAMPLE #5: Liberty wants to earn $150 simple interest from a
$1200 investment over 5 1/2 years. What rate does

/\ she need from the bank?
|
pa dEEIN (=

L
P
__‘_5___

(5 5)
0.0227
7%

O
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THE ROOTS OF MATH o

THE CANADIAN DOLLAR

The loanie. The buck. The dollar. These are terms we use every day to talk about our currency. But
where do they come from and how did the Canadian dollar come to be what we use today?

‘The dollar was a coin issued in the late 1600s by the Hudson's Bay Company. s value was equal to
beaver pel, also called a “buck” by fur traders. That is why today we sometimes call the dollar a
buck.”

Before 1763, Canada wes one of five North American colories that made up New France. The first
paper money appeared in New France in the form of playing cards. Eventually the card system
collapsed, and fo a long time people mistrusted paper money.

In 1812, the United States of America and Great Britain went to war in North America. Army bills for
amounts between $1.00 and $400.00 were issued to help finance the war. After the war, th bills were
easily exchanged for coins, so people no longer doubted the value o paper money.

For  time, both the Briish sterling monetery system of pounds,shilings, and pence, and the US
system of dollers and cents were in use in what ae the present-day Canadian provinces. In 1838, the
dollar was chosen over the pound. and a single Canadian doller was finaly established

At that time, the Bank of Canada and the Royal Canadian Mint did not yet exst, and banks were
allowed to e their own money. The first bank notes based on the dollar were issued by the Bank of
Montreal. The Briish North America Act in 1867 gave govermment control over coins and curency, and
it beaan oroducina al coins and bl

In 1987, $1 the $1.00 coin, the “loonie,” the image of a

loon on aneside. The §2.00 bill was replaced in 1996 by a $2.00 con commonly clled th “toonie.”

A$2.00 billused to cost sx cents to make, but only lasted about a year.
The "toonie” costs 16 cents to make but lats 20 years. Explain why it
made good sense fo the Royal Canadian Mint to switch from $2.00 bills
10 $2.00 coins

Canadian bl have gone through many changes since the 1800s. They
now include many security features to prevent counterfeiting, and
accessibilty features to help lind and visually impaired peaple recognize
denominations.

Research some security features that the Bank of Canada has putinto
bill to prevent counterfeting and to help visually impaired Canadars.

HW: Answer both of these AND
examine a Canadian bill and
list all of it's features.

Since 1976, Winnipeg’s Royal Canadian Mint
has produced every ane of Canadas coins

SOLUTIONS
1. In the long term, the cost of the toonie is much 2. Security features of Canadian bills include
lower than the cost of the $2.00 bill. The + a metallic (holographio) stripe
52,00 bill had only a L-year life, so the cost
o supply the currency for 20 years was S1.20 * a ghost image (watermark)
(20 times 6 cents). The cost of a toonie, which « metallic dashes printed on the bill shift
ars, is only $0.16 from gold to green when tilted

« asce-through number indicating the value
of the bill appears when held up to light
+ raised ink on some clements of the bill
+ under UV (fluorescent) light, text appears
Accessibility features of Canadian bills include:

« atactile feature of raised dots on one
corner of the hill

« large, high-contrast numerals identify
the denomination (dark numeral on pale
background and white number on dark
background)

+ the various denominations are printed in

contrasting colours

The Bank of Canada also provides a hand-held

bank note readler that informs the user of the

value of the bill

HOMEWORK...

Worksheet - Simple Interest.doc

L

T = Soo(0-04)( 90/3¢5)

January 08, 2020
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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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