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Financial Services

Keeping track of your own finances is very important. It lets you save money for important things like vacations, cars, paying your taxes,
and buying your first home.

Choosing an Account

NEW SKILLS: REVIEWING YOUR BANKING OPTIONS
In this chapter you will look at different banking options and services in Canada. This
may be useful for you even if you already have a bank account and are familiar with
banking services.
There are many different types of accounts offered by banks. Each bank has its own
particular names for the accounts, but most are some form of chequing account or
savings account.
Different fees and interest are attached to each type of account, and each allows for
different types of transactions. In order to earn interest, some accounts require a
minimum balance.

6.1

280

MathWorks 11 Workbook

Banks also offer different services such as self-service via Automatic Teller Machines
(ATMs) and computer (online payments and transfers), and full-service at the bank with
the help of a teller. To use an ATM, you need a bank card and a Personal Identification
Number (PIN).
For more details, see page 254 of MathWorks 11.
Use the following chart to answer the questions in this section.
NORTHWEST BANK OF CANADA SERVICE PACKAGES

Monthly fee

Value Account

Self-service
Account

Full-service
Account

Bonus Savings
Account

$3.90

$10.90

$24.50

No fee

Students and
Youth (under 18)
save 50% on the
monthly fee
Fee waived on
minimum monthly
balance

$1000.00

Transactions covered 10 self-service
by monthly fee:

$1500.00

$2000.00

25 self-service

40 self-service
or teller-assisted

• cheques

2 debit transactions

No annual fee for
a credit card

• withdrawals
• bill payments
• debit purchases
• t ransfers to
other Northwest
Bank of Canada
accounts
Charge for additional
transactions not
covered by monthly
fee

Self-service
$0.50 each

Self-service
$0.50 each

Teller-assisted
$1.00 each

Teller-assisted
$1.00 each

Non-Northwest
Bank of Canda ATM
withdrawals

$1.50 each

$1.50 each

Interest

Self-service
$0.25 each

Self-service or
teller-assisted
$1.25 each

Daily interest that
grows with your
balance

TRANSACTION TYPES
Self-service: Any transaction that does not require a bank teller. This includes withdrawals, deposits, cheques, money transfers, direct
payment purchases, and transactions made at an ATM, by telephone, or online.
Teller-assisted: Includes all transactions that require a teller, such as in-branch withdrawals, transfers, bill payments, and traveller’s
cheque and foreign currency purchases.

Chapter 6

Financial Services

281

Example 1
In one month, Mary makes 2 deposits and 5 cash withdrawals at Northwest Bank
ATMs. She pays 4 bills online. She maintains a balance of over $1000.00. Calculate her
fees for each of the accounts. Which account would you advise her to use?
SOL U T ION

Calculate how many self-service transactions Mary makes.
2 + 5 + 4 = 11
Value Account:
The $3.90 fee is waived, because Mary maintains a balance over $1000.00.
The account covers 10 self-service transactions for free. Mary will be charged for the
11th transaction at a rate of $0.50.
Her fees for the Value Account are $0.50.
Self-service Account:
She pays a fee of $10.90. It is not waived, because she does not maintain the
minimum monthly balance of $1500.00.
This account offers 25 free self-service transactions, so all of Mary’s transactions
are covered.
Her fees for the Self-Service Account are $10.90.
Full-service Account:
She pays a fee of $24.50. It is not waived, because she does not maintain the
minimum monthly balance of $2000.00.
This account offers 40 free self-service or teller-assisted transactions, so all of Mary’s
transactions are covered.
Her fees for the Self-Service Account are $24.50.
Bonus Savings Account:
There is no monthly fee on this account, but only 2 debit transactions are free. Mary
will have to pay $1.25 per transaction for the 9 other transactions.
9 × $1.25 = $11.25
Her fees for the Bonus Savings Account are $11.25.
Mary should use the Value Account because the fees are the lowest.

Be careful when you
withdraw money from an
ATM. Pay attention not just
to fees that the owners
of the machine warn you
about, but also fees charged
by your bank.
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BUILD YOUR SKILLS
Use the Northwest Bank of Canada Service Packages table on p. 280 to answer these
questions.
1. Frédéric makes 2 direct deposits per month and pays 4 bills online. Last month,
he also made 5 cash withdrawals and 10 debit purchases with his bank card. He
maintains a minimum monthly balance of $1500.00. Calculate his service charges
for the month if he had a:
a) Value Account.

b) Self-service Account.

2. Thom made 29 self-service transactions on his bank account last month. He kept a
minimum balance of $900.00. What would his service charges be if he had a:
a) Bonus Savings Account?

b) Full-service Account?

3. In one month, Li Ping made 4 self-service deposits and 4 self-service withdrawals
on her account. She visits a teller on two occasions, once to make a foreign currency
purchase and once to pay a bill. Her minimum monthly balance was $965.95. She
has a Value Account. What are her fees?

Chapter 6

Example 2
The following is Onani’s accounting of his transactions for the past month. He has a
Value Account.
Transaction

Description

Withdrawal

Deposit

Balance
$4398.40

ATM

Cash

$100.00

ATM (non-Northwest Bank) Cash (other ATM)

$40.00

Bank card

Lunch

$12.95

Bank card

Groceries

ATM

Birthday gift

Teller

Phone bill

Auto-withdrawal

Car payment

$275.48

ATM

Cash

$100.00

Direct deposit

Paycheque

Auto-withdrawal

Rent

Bank card

Groceries

Bank card

Lunch

Direct deposit

Paycheque

Teller

Gas bill

$174.32
$50.00
$62.31

$586.21
$790.00
$58.21
$8.59
$586.21
$107.45

a) How much will Onani pay in extra transaction fees?
b) What will his balance be at the end of the month?
SOL U T ION

a) Onani made 12 self-service transactions, one of which was at a non-Northwest
Bank ATM. His account offers 10 free self-service transactions. He will pay
$0.50 for 1 extra transaction, and $1.50 for the non-Northwest Bank ATM
transaction.
He made 2 teller-assisted transactions, which will each cost $1.00.
Calculate his total service charges.
$0.50 + $1.50 + $1.00 + $1.00 = $4.00
Onani will pay $4.00 in extra transaction fees.
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b) Calculate Onani’s final balance by subtracting each withdrawal from
his opening balance, and adding each deposit. Remember to include
transaction fees.
To determine if Onani maintained the minimum monthly balance, calculate his
account balance after each transaction. Remember to include the service charges.
Transaction

Description

Withdrawal

Deposit Balance
$4398.40

ATM

Cash

ATM (non-Northwest
Bank)

Cash (other ATM)

Bank card

Lunch

Bank card

Groceries

ATM

Birthday gift

Teller

Phone bill

Auto-withdrawal

$100.00

$4398.40 – $100.00 = $4298.40

$40.00+ $1.50
service charge

$4298.40 – $40.00 – $1.50 = $4256.90

$12.95

$4256.90 – $12.95 = $4243.95

$174.32

$4243.95 – $174.32 = $4069.63
$50.00

$4069.63 + $50.00 = $4119.63

$62.31 + $1.00
service charge

$4119.63 – $62.31 – $1.00 = $4056.32

Car payment

$275.48

$4056.32 – $275.48 = $3780.84

ATM

Cash

$100.00

$3780.84 – $100.00 = $3680.84

Direct deposit

Paycheque

Auto-withdrawal

Rent

Bank card

Groceries

Bank card

Lunch

Direct deposit

Paycheque

Teller

Gas bill

$586.21

$3680.84 + $586.21 = $4267.05

$790.00

$4267.05 – $790.00 = $3477.05

$58.21

$3477.05 – $58.21 = $3418.84

$8.59

$3418.84 – $8.59 = $3410.25

+ $0.50
service charge

$586.21 $3410.25 + $586.21 – $0.50 = $3995.96

$107.45 + $1.00
service charge

$3995.96 – $107.45 – $1.00 = $3887.51

His account never had less than $3410.25 in it at one time. This means that he did
maintain the minimum monthly balance of $1000.00. He will not have to pay the
monthly account fee of $3.90.
His account balance at the end of the month is $3887.51.
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BUILD YOUR SKILLS
Use the Northwest Bank of Canada Service Packages table on p. 280 to answer these
questions.
4. Fill in the Balance column and calculate Mitra’s balance at the end of the month if
she has a Full-service Account.
Transaction

Description

Withdrawal

Deposit

Balance
$1798.53

Direct deposit

Paycheque

$1432.51

ATM

Cash

Bank card

Groceries

$63.95

Bank card

Clothes

$75.32

Bank card

Movie

$24.50

Teller

Hydro bill

$89.56

Direct deposit

Paycheque

ATM

Cash

$100.00

Auto-withdrawal

Loan payment

$375.86

Bank card

Groceries

$154.32

Bank card

Gas

$56.23

Bank card

Dinner

$25.38

Auto-withdrawal

Rent

$575.00

Bank card

Books

$123.45

$200.00

$1432.50
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5. Marek has a Value Account and makes the following transactions. What is his
balance at the end of the month?
Transaction

Description

Withdrawal

ATM

Cash

$50.00

Bank card

Movie/snack

$18.54

Auto-deposit

Paycheque

Auto-payment

Loan

$385.21

Bank card

Groceries

$115.87

ATM

Cash

$100.00

Deposit

Balance
$532.89

$238.21

6. Calculate Noah’s balance at the end of the month if he has a Bonus Savings Account.
Transaction

Description

Withdrawal

Deposit

Balance
$785.53

ATM

Cash

$40.00

ATM

Cash

$100.00

Bank card

Groceries

$45.98

Bank card

Movie

$12.95

ATM

Babysitting

Bank card

Snacks

Direct deposit

Paycheque

Auto-withdrawal

Telephone

ATM

Cash

$30.00
$9.59
$187.37
$58.82
$100.00
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PRACTISE YOUR NEW SKILLS
Use the Northwest Bank of Canada Service Packages table on p. 280 to answer these
questions.
1. Georgina has an account that has no monthly fees. However, she must pay $0.50
for every self-service transaction and $2.00 for any full-service transaction. She
made 8 self-service and 3 full-service transactions last month. What were her
service charges?

2. Rolfe has $2675.32 in his Self-service Account. If he makes 4 deposits and 6
withdrawals of $100.00 each during the month, what will his fees be?

3. Patrice is trying to determine what account he should open.
•• He has about $3500.00 that he can deposit.
•• He estimates that he can save $500.00 per month to add to that.
•• He regularly makes 3 online payments per month.
•• He withdraws money from an ATM almost every week (an average of 4 times

per month).
•• He uses his bank card about 8 times a month to make purchases.

Which would be the best for him and why? Show necessary calculations.
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4. Jeanette has a Value Account and makes the following transactions in one month.
a) Fill in the table and calculate her balance at the end of the month.
Transaction

Description

Withdrawal

Deposit

Balance
$4986.54

ATM

Cash

$250.00

Bank card

Dinner

$25.32

Bank card

Groceries

Direct deposit

Paycheque

Bank card

Movie

$12.98

ATM

Cash

$100.00

Bank card

Gas

$48.96

Teller

Utilities

$123.23

Auto-withdrawal

Rent

$550.00

Direct deposit

Paycheque

Bank card

Groceries

$165.24

ATM

Cash

$100.00

Teller

Phone

$47.25

Bank card

Misc.

$12.32

Bank card

Dinner

$15.88

ATM

Cash

$200.00

Bank card

Prescription

$145.93
$524.66

$524.65

$32.54

b) Do you think this is the best type of account for her? Why or why not?
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5. Determine the balance in her Value Account if Mariya made the following
transactions during the month:
•• opening balance of $432.98;
•• 3 ATM withdrawals of $200.00 each;
•• full-service payment of phone bill of $68.21;
•• bank card payments of $103.56 for groceries, $12.87 for a movie, $15.89 and

$22.48 for meals;
•• direct deposit of paycheque $658.42; and
•• online payment of her credit card bill of $243.56.

Do you shop for your own
groceries? How much will
you spend when you do?
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6.2

Simple and Compound Interest

NEW SKILLS: WORKING WITH SIMPLE INTEREST
Interest is an amount of money paid or charged for when you deposit or borrow money.
simple interest:

Simple interest is interest paid only on the initial amount deposited or the amount

interest calculated as

borrowed, called the principal. The term is the length of time in years over which the

a percentage of the

money is deposited or borrowed. The interest rate is often expressed “per annum,”

principal

which means per year.

principal: the original

The amount of simple interest accumulated on an investment or loan is calculated using

amount of money invested

the following formula:

or borrowed

I = Prt

term: the length of time
over which money is

I is the amount of interest earned or due.

invested or borrowed

P is the principal.
r is the annual interest rate, expressed as a decimal.
t is the term of the investment or loan.
For an investment, you can calculate the total value at the end of the term using
this formula.
A=P+I
A is the final value of the investment.
For more details, see page 264 of MathWorks 11.

Example 1
You would like to invest $5000.00 in an account that offers simple interest. Calculate
how much the investment would be worth at each of the following rates and terms:
a) 3.00% per annum over a 2-year term;
b) 3.75% per annum over a 4-year term; and
c) 1.75% per annum over a 15-month term.

Chapter 6

SOL U T ION

a) First, change the interest rate to a decimal: 3% is equal to 0.03. The principal is
$5000.00, and the term is 2 years.
Use the formula for simple interest.
I = Prt
I = ($5000.00)(0.03)(2)
I = $300.00
You will earn $300.00 on the investment.
Calculate the final value.
A=P+I
A = $5000.00 + $300.00
A = $5300.00
The investment would be worth $5300.00 at the end of the investment term.
b) Convert the rate to a decimal.
3.75 ÷ 100 = 0.0375
Use the formula for simple interest.
I = Prt
I = ($5000.00)(0.0375)(4)
I = $750.00
Calculate the final value.
A=P+I
A = $5000.00 + $750.00
A = $5750.00
The investment would be worth $5750.00 at the end of the investment term.

Financial Services
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c) Convert the rate to a decimal.
1.75 ÷ 100 = 0.0175
You need to change 15 months to years. Divide by 12.
15 months ÷ 12 months/year = 1.25 years
I = Prt
I = ($5000.00)(0.0175)(1.25)
I ≈ $109.38
A=P+I
A = $5000.00 + $109.38
A = $5109.38
The investment would be worth $5109.38 at the end of the investment term.

BUILD YOUR SKILLS
1. Calculate the amount of simple interest earned on each of the following principal
amounts at the rate and term given.
a) Principal: $1000.00

Rate: 2.50% per annum

Term: 1 year

b) Principal: $1000.00

Rate: 5.00% per annum

Term: 1 year

c) Principal: $1000.00

Rate: 2.50% per annum

Term: 2 years

d) Principal: $2000.00

Rate: 2.50% per annum

Term: 1 year
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e) What happens to the amount of interest earned when the principal and the term
stay the same but the rate doubles?

f) What happens to the amount of interest earned if the principal and the rate stay
the same but the term doubles?

2. Calculate the value of an investment of $600.00 after 5 years, invested at a simple
interest rate of 3.75% per annum.

3. How much money would you have after 10 years if you deposited $1000.00 at a rate
of 4.50% simple interest per annum?

NEW SKILLS: WORKING WITH COMPOUND INTEREST
Compound interest is a type of interest that is calculated on the principal, plus any

compound interest:

interest previously earned. For example, if you invest money for two years but earn

interest calculated

interest annually, the second year of interest will be calculated on the value of the

on the principal plus

investment after one year; that is, on the principal plus one year of interest. You will

interest earned in prior

earn more interest than would be earned at simple interest.

compounding periods

As with simple interest, compound interest is stated as a rate per annum. If the interest

compounding period:

is compounded annually, this means that the interest is applied to the account once a

the time between

year. The compounding period of the investment is one year. Investments can have

calculations of interest

different compounding periods:
•• interest calculated semi-annually has 2 compounding periods per year;
•• interest calculated quarterly has 4 compounding periods per year;
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•• interest calculated monthly has 12 compounding periods per year; and
•• interest calculated daily has 365 compounding periods per year.

Compound interest is calculated using the following formula.

(

A = P 1+ r
n

)

nt

A is the final value of the investment (principal plus interest).
P is the principal.
r is the annual interest rate expressed as a decimal.
n is the number of compounding periods in a year.
t is the term of the investment or loan in years.
For more details, see page 266 of MathWorks 11.

Example 2
a) Calculate the interest you would earn on $1000.00 deposited in an account that
pays 4.00% interest per annum, compounded annually if you left it for 2 years.
b) Compare this to what you would get with simple interest.
SOL U T ION

a) The rate of 4.00% expressed as a decimal is 0.0400. There is one compounding
period per year.
Use the formula for compound interest.

(

A = P 1+ r
n

)

nt

(

A = ($1000.00) 1 + 0.0400
1

)

(1× 2)

A = ($1000.00)(1.04 )2
		

A = $1081.60
If you earned compound interest, your investment would be worth $1081.60
after 2 years.

Chapter 6

A LT ERN AT I V E SOL U T ION

You could calculate the value of the investment using the simple interest
formula. First calculate the value after 1 year.
I = Prt
I = ($1000.00)(0.0400)(1)
I = $40.00
A=P+I
A = $1000.00 + $40.00
A = $1040.00
After the first year, the investment would be worth $1040.00. This amount
would then serve as the principal for the second year of investment.
I = Prt
I = ($1040.00)(0.0400)(1)
I = $41.60
A=P+I
A = $1040.00 + $41.60
A = $1081.60
Your investment would be worth $1081.60 after 2 years.
b) Calculate how much interest you would earn at simple interest.
I = Prt
I = ($1000.00)(0.0400)(2)
I = $80.00
Calculate the total value of the investment.
A=P+I
A = $1000.00 + $80.00
A = $1080.00
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If you earned simple interest, your investment would be worth $1080.00
after 2 years.
$1081.60 – $1080.00 = $1.60
Your investment would be worth $1.60 more if invested in an account that
offered compound interest.

BUILD YOUR SKILLS
4. Calculate the final value of a deposit of $5000.00 invested at 3.00% per annum,
compounded annually, for 2 years.

5. Calculate the difference between the final values of the following two investments
after 3 years:
•• $4000.00 invested at 3.50% per annum, compounded annually; and
•• $4000.00 invested at 3.50% simple interest.

6. Calculate how much interest you would earn on a deposit of $8000.00 invested at
2.50%, compounded annually, for a term of 5 years.
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Example 3
Calculate the final value of a deposit of $1000.00 invested at a rate of 2.80% per annum
for 4 years, with the following compounding periods:
a) semi-annual;
b) quarterly; and
c) monthly.
SOL U T ION
When investing your

a) The rate of 2.80% expressed as a decimal is 0.0280. A semi-annual compound
period means that interest is earned twice a year. Use the compound interest

with loved ones. Your

formula to calculate the final value.

investments could affect

(

A = P 1+ r
n

)

them, too.

nt

(

A = ($1000.00) 1 + 0.0280
2

)

( 2× 4 )

A = ($1000.00)(1 + 0.014 )8
A = ($1000.00)(1.014 )8
		

A ≈ $1117.64

b) A quarterly compound period means that interest is earned 4 times a year. Use
the compound interest formula to calculate the final value.

(

A = P 1+ r
n

)

nt

(

A = ($1000.00) 1 + 0.0280
4
A = ($1000.00)(1 + 0.007)16
A = ($1000.00)(1.007)16
		

money it’s good to consult

A ≈ $1118.08

)

(4×4)

298

MathWorks 11 Workbook

c) A monthly compound period means that interest is earned 12 times a year. Use
the compound interest formula to calculate the final value.

(

A = P 1+ r
n

)

nt

(

A = ($1000.00) 1 + 0.0280
12

)

(12× 4 )

A = ($1000.00)(1 + 0.0023)16
A = ($1000.00)(1.007)16
		

A ≈ $1137.99

BUILD YOUR SKILLS
7. Calculate the final value of an investment of $4000.00 that earns interest at a rate of
4.00% per annum for 8 years, with the following compounding periods:
a) annual;										

b) semi-annual;

c) quarterly; and								

d) monthly.

8. What is the difference in the amount of interest you will get on $10 000.00
deposited at 3.75% per annum for one year if it is compounded annually compared
to daily (assume a 365-day year)?

Chapter 6

Example 4
Calculate the value of an investment of $5000.00 that earns interest at a rate of 2.95%
per annum, compounded semi-annually, for 3 years. Use a table to show the value of the
investment at the end of each compounding period.
SOL U T ION

Use the simple interest formula (I = Prt) to calculate the interest earned each period.
The interest rate of 2.95% is 0.0295 expressed as a decimal.
Interest is compounded semi-annually, so there are 2 interest periods per year, for a
total of 6 interest periods over 3 years. Each interest period is 0.5 years.
INTEREST TABLE
Interest period

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

Investment value at end of
period

1

$5000.00

$5000.00 × 0.0295 × 0.5 = $73.75

$5000.00 + $73.75 = $5073.75

2

$5073.75

$5073.75 × 0.0295 × 0.5 ≈ $74.84

$5073.75 + $74.84 = $5148.59

3

$5148.59

$5148.59 × 0.0295 × 0.5 ≈ $75.94

$5148.59 + $75.94 = $5224.53

4

$5224.53

$5224.53 × 0.0295 × 0.5 ≈ $77.06

$5224.53 + $77.06 = $5301.59

5

$5301.59

$5301.59 × 0.0295 × 0.5 ≈ $78.20

$5301.59 + $78.20 = $5379.79

6

$5379.79

$5379.97 × 0.0295 × 0.5 ≈ $79.35

$5379.79 + $79.35 = $5459.14

The investment will be worth $5459.14 at the end of the term.
You can use the compound interest formula to check your calculations.

(

A = P 1+ r
n

)

nt

(

A = ($5000.00) 1 + 0.0295
2
A = ($5000.00)(1.01475)6
A ≈ $5459.14

)

( 2× 3)
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BUILD YOUR SKILLS
9. Use a table to show how much a deposit of $3000.00, invested at 3.25% per
annum, compounded quarterly for 2 years, would be worth at the end of each
compounding period.
INTEREST TABLE
Interest period

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

NEW SKILLS: USING THE RULE OF 72
Rule of 72: a way to

If you are investing your money, you may try to estimate how much interest you will

estimate the time it takes

earn over the term. There is an easy way to estimate how long it will take you to double

for an investment to

your investment if it is compounded annually. It is called the Rule of 72. The

double in value

approximate time in years is calculated by dividing 72 by the interest rate expressed as
a percent.
Years to double investment = 72 ÷ (interest rate as a percent)
For more details, see page 270 of MathWorks 11.

Example 5
Approximately how long will it take an investment of $5000.00, invested at a rate of
3.75% per annum, compounded annually, to double in value?
SOL U T ION

Use the Rule of 72.
Years to double investment = 72 ÷ (interest rate as a percent)
Years to double investment = 72 ÷ 3.75

Chapter 6

Years to double investment = 19.2
It would take just over 19 years for an investment earning a rate of 3.75% to double
in value.

BUILD YOUR SKILLS
10. Use the Rule of 72 to estimate how long it would take the following investments to
double in value:
a) $6000.00 invested at 4.00% per annum, compounded annually;

b) $1000.00 invested at 2.45% per annum, compounded annually; and

c) $1000.00 invested at 1.95% per annum, compounded annually.

11. If you wanted to double your money in 15 years, at what rate of interest would you
need to invest your money?

PRACTISE YOUR NEW SKILLS
1. Calculate the amount of simple interest earned and the final value for each of the
following investments.
a) Principal: $400.00		

Rate: 1.25% per annum

Term: 8 years
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b) Principal: $750.00		

Rate: 2.75% per annum

Term: 5 years

c) Principal: $1000.00

Rate: 4.50% per annum

Term: 10 years

d) Principal: $1200.00

Rate: 3.95% per annum

Term: 9 years

2. Use the investment information given in Question #1. How much would each
investment be worth if interest were compounded monthly?

3. Use a table to show how much a deposit of $1000.00, invested at 3.85% per
annum, compounded semi-annually for 2 years, would be worth at the end of each
compounding period.
INTEREST TABLE
Interest period

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

Chapter 6

4. Tameka deposits $4000.00 into an investment account that offers 3.00% interest
per annum, compounded daily.
a) How much will her investment be worth after 3 years?

b) How much will it be worth after 10 years?

5. An investment offers a rate of 2.80% per annum, compounded annually.
a) Use the Rule of 72 to determine about how long it will take for the value to
double. Round your answer to the nearest whole year.

b) Use the compound interest formula and an investment of $1000.00 to check
your answer to a). What is the value after that number of years?

6. Réjean has a $1000.00 investment that offers an interest rate of 2.50% per annum,
compounded monthly.
a) If he invests it for 5 years, how much will the investment be worth at the end of
the term?

b) Approximately how long will it take for his investment to double in value?
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7. Which is the better investment over 5 years:
•• an investment that offers a rate of 1.90% per annum, compounded annually; or
•• an investment that offers at rate of 1.75% per annum, compounded monthly?

8. Calculate the final value of an investment of $5000.00 over a term of 10 years and a
rate of 2.60% at the following compounding periods:
a) annual;

b) quarterly;

c) monthly; and

d) daily.

Chapter 6

Credit Cards and Store Promotions
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6.3

NEW SKILLS: WORKING WITH CREDIT CARDS
In the last section, you calculated how much interest you would earn on different

finance charge: the total

investments. The rates of interest for most secure investments are fairly low. However, if

amount of interest paid to

you borrow money or use a credit card and do not pay it off each month, the finance

borrow a sum of money

charges, or rates of interest, are much higher on what you owe. While you may get as
little as 1.50% on an investment, you may have to pay 19.50% or more on a loan or
unpaid credit card balance!
For more details, see page 276 of MathWorks 11.

Example 1
Sheng Li has a $4384.76 unpaid balance on his credit card that charges an interest rate
of 19.50% per annum. The payment was due on March 23.
a) His minimum payment is $50.00 or 10% of the outstanding balance, whichever is
more. What is the minimum he must pay?
b) What will his balance be on April 15?
SOL U T ION

a) Calculate 10% of his unpaid balance.
$4384.76 × 0.10 ≈ $43.85
This is less than $50.00, so Sheng Li’s minimum payment is $50.00.
b) Convert the rate, 19.50% to a decimal, 0.1950.
Calculate the number of days, including March 23 and April 15. There are 31
days in March, so Sheng Li will be charged interest for 9 days that month and
15 days in April.
9 + 15 = 24 days
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Sheng Li will be charged simple interest for the term. Since the interest is per
year, the number of days needs to be divided by 365 (days per year).
I = Prt
I = ($4384.76)(0.1950)(24 ÷ 365)
I ≈ $56.22
Calculate the total amount due.
A=P+I
A = $4384.76 + $56.22
A = $4440.98
As of April 15, Sheng Li would owe $4440.98.

BUILD YOUR SKILLS
1. Calculate the interest due on the following credit card balances:
a) an unpaid balance of $2076.54 at a rate of 19.50% for 15 days;

b) an unpaid balance of $1007.48 at a rate of 21.50% for 38 days; and

c) an unpaid balance of $2019.64 at a rate of 18.50% for 18 months.

Chapter 6
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2. Marcia’s credit card company charges 24.00% per annum, counting each day that an
amount is owed. Her only purchase was an item for $568.93. She did not pay on the
due date, March 10. How much will she owe on the next statement date, April 2, if
she doesn’t make any other purchases?

Credit card interest rates
can be expensive if you

3. Harley used her credit card to make the following purchases during the month. She
does not have to pay interest on purchases during the month, only on outstanding
balances. Her credit card company charges 18.50% per annum.
Date

Item

November 2

Groceries

$124.32

November 7

Dress

$187.54

November 12 Dinner

$32.42

November 16 Groceries
November 21 Gas
November 23 Plane ticket

Amount

$154.21
$54.24
$654.32

a) What is her balance due on the statement date, November 28?

b) If the minimum payment is 5% or $10.00, whichever is greater, what is Harley’s
minimum payment?

c) If she pays only the minimum and doesn’t use the card between then and the
next statement date, how much will she owe on her December 28 statement?

don’t pay your balance off
every month.
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Example 2
Daphne is charged 18.95% per annum on her credit card balances. She used her card,
which had no previous balance, to make a purchase of $2198.95. She did not use the card
again before her statement dated April 29.
On May 2, Daphne paid the minimum payment of 5%.
cash advance: a
withdrawal of cash
from an ATM or bank

On May 6, Daphne took a cash advance of $95.10 on her credit card.
If she makes no other transactions, how much will Daphne owe on her May 29 statement?

teller charged to a credit
card; interest is usually

SOL U T ION

calculated from the day of

Calculate Daphne’s minimum payment.

the withdrawal

$2198.95 × 0.05 ≈ $109.95
Calculate Daphne’s unpaid balance as of May 2.
$2198.95 – $109.95 = $2089.00
Daphne is charged daily interest on the unpaid balance as of April 30. Calculate how
many days of interest she will be charged.
1 day (April 30) + 29 days (May 1–29) = 30 days
I = Prt
I = ($2089.00)(0.1895)(30 ÷ 365)
I = $32.54
Daphne will be charged daily interest on the cash advance beginning immediately.
Calculate how much interest she will be charged on the new purchase over 24 days
(May 6–29, including May 6).
I = Prt
I = ($95.10)(0.1895)(24 ÷ 365)
I = $1.18
Add the interest amounts plus the unpaid balance.
$2089.00 + $32.54 + $1.18 = $2122.72
On her next statement, Daphne will owe $2122.72.
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BUILD YOUR SKILLS
4. Javier’s credit card charges 24.90% interest per annum. He used his credit card,
which had no previous balance, to take out a cash advance of $550.00 on December
10. Interest is calculated starting on the day of the withdrawal.
a) Javier’s next statement is dated December 21. For how many days is interest
calculated for the balance on this statement?

b) How much will he owe on his December 21 statement?

c) What is the actual cost of the cash withdrawal, if he pays his bill in full on
January 10?
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5. Marie-Josée is charged 21.95% per annum on her credit card balances. She used her
card, which had no previous balance, to make the following purchases:
•• $28.95 for dinner;
•• $45.39 for gas; and
•• $106.15 for groceries

These items appeared on her statement dated October 29.
By the due date, Marie-Josée paid the minimum payment (5% or $10.00, whichever
is greater).
On November 12, Marie-Josée made another purchase of $119.65 on her credit card.
If she makes no other purchases or payments, how much will Marie-Josée owe on
her next statement dated November 29?

NEW SKILLS: WORKING WITH STORE PROMOTIONS
down payment: a partial

Stores often offer promotions where you can purchase an item with little or no down

payment sometimes

payment. These offers allow you to purchase an item without having to pay for it in full

required at the time of

until months or years later. However, these offers usually come with high interest rates.

purchase

Be sure you understand the details of a store promotion before signing an agreement.
For more details, see page 283 of MathWorks 11.

Chapter 6

Financial Services

311

Example 3
Zaynab is buying a new stove, listed at $989.95. The store has an offer of “Nothing
down, and 4 easy monthly payments of $265.00.”
a) What is the total cost of the stove on the payment plan?
b) Use the simple interest formula to calculate what rate of interest is being charged.
SOL U T ION

a) Calculate the total cost of the payment plan.
4 × $265.00 = $1060.00
b) Calculate the difference between the cost in a) and the list price.
$1060.00 – $989.95 = $70.05
The payment plan charges $70.05 in interest.
The payments must be made within 4 months; divide this by the number of
months per year to calculate the term.

I = Prt

( )
$70.05 = ($989.95) ( 1 ) r
3

$70.05 = ($989.95)(r ) 4
12

$70.05 = $989.95r
3
3 × $70.05 = $989.95r
3 × $70.05 = r
$98
89.95
		

0.212 ≈ r
Convert the decimal to a percent.
0.212 × 100 = 21.2
The rate of interest is approximately 21.2% per annum.

The first meal ever cooked
with an electric stove was
made by Canadian inventor
Thomas Ahearn in 1892. The
"Electric Dinner" featured
consommé royal soup,
Saginaw trout, sugar-cured
ham, stuffed loin of veal,
lamb cutlets, apple pie, and
chocolate cake.
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BUILD YOUR SKILLS
6. Sol is buying a new TV. The cash price is $1675.89, or he can take the store
promotion: “24 easy monthly payments of $75!” If Sol chooses the store promotion,
what annual rate of interest will he pay for the TV?

7. A store offers a bike for $689.98. You want to purchase it, but cannot pay cash. Your
payment options are:
Option 1: 10% down payment then 6 monthly payments of $115.00.
Option 2: No down payment and 24 monthly payments of $35.00.
Option 3: Pay using a cash advance on your credit card. You would be charged
interest at an annual rate of 20.95%, and you expect that it will take you 20 days to
pay the credit card balance.
Which payment plan offers the better deal?

8. Jacquie bought a new car. The cash price was $24 789.00, but she is paying in
monthly installments of $450.00 for 60 months. What interest rate is she paying?

Chapter 6

PRACTISE YOUR NEW SKILLS
1. Calculate the interest due on the following credit card balances:
a) an unpaid balance of $2987.69 at a rate of 21.50% for 45 days; and

b) an unpaid balance of $1539.99 at a rate of 20.95% for 6 months.

2. Simona’s credit card company charges interest at a rate of 19.50% per annum.
On her statement dated June 18, she owed $1630.45. She paid only the minimum
(5% or $10.00, whichever is greater). How much will she owe on her next statement
(July 18) if she does not use her credit card again before the statement date?

3. Vlad’s credit card charges 18.50% per annum interest. On his June 12 statement, he
had a balance of $398.51. By the due date, he made the minimum payment (5% or
$10.00, whichever is greater). On June 14, he made a purchase of $575.54.
a) If he makes no other purchases or payments, what will his balance be on his
next statement, dated July 12?
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b) On his July 12 statement, what will his minimum payment be?

4. George wants to buy a new living room set. His payment options are:
Option 1: Pay $2543.90 cash.
Option 2: Store payment plan of 6 monthly payments of $435.00.
Option 3: Pay using a cash advance on his credit card. He would be charged
interest at an annual rate of 22.75%, and he expects that it would take him 30 days
New couches and other
types of furniture can be

to pay the credit card balance.
a) If he chooses Option 2, how much will he pay in interest?

expensive. Would you ever
buy furniture used? Why
or why not?

b) If he chooses Option 3, how much will he pay for the living room set?

5. Considering interest rate only, which is the better option on a $859.40 purchase?
Option 1: 4 monthly payments of $220.00
Option 2: 6 monthly payments of $150.00
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Personal Loans, Lines of Credit, and Overdrafts
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6.4

At times you may want or have to borrow money from a lending institution such as
a bank or credit union to make a large purchase such as a house or a car. There are
different ways to borrow money.
•• A loan is a fixed amount of money that you borrow all at once. Interest is calculated

amortization period: the

from the date you receive the money until the final date of the loan. When you take

time required to pay back

out the loan, you usually sign an agreement of how much you will pay for a certain

a loan

length of time. This time is referred to as the amortization period.

line of credit: an

•• A bank line of credit allows you to borrow money as needed up to a pre-approved

amount. You will be charged interest only on the amount of money used.

approved loan amount
that you can draw on as
needed, with interest

•• Your bank may also offer overdraft protection, which allows you to withdraw more

money than you have in the bank. There is often a fee and interest attached to this.
•• You will hear of some places that offer you emergency loans, often called payday

loans. These are usually not a good idea as they charge very high rates of interest.
If you do not make your loan payments as agreed, you are said to default, and legal
action can be taken against you.
For more details, see page 288 of MathWorks 11.

Example 1

charged on the money
used
overdraft protection:
an agreement with a
bank that allows you to
withdraw more money
from an account than
you have in it, up to a
specified amount
payday loan: a small,

Richard’s car insurance of $1400.00 was due in two days and he did not have the cash

short-term loan with a

available. He went to a payday loan store for a loan. He had to repay the store $1635.20

high interest rate

within 14 days.

default: failure to repay

a) What was the daily interest rate for the loan?

a loan

b) What was the annual interest rate for the loan?
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SOL U T ION

a) Calculate how much interest Richard paid.
$1635.20 – $1400.00 = $235.20
Use the simple interest formula, with t given in days.

I = Prt
$235.20 = ($1400.00)(r )(14)
$235.20 = $19 600.00rr
$235.20 = r
$19 600.00
		

0.012 = r
Convert the interest rate to a percent.
0.012 × 100 = 1.20%
The daily interest rate is 1.20%.

b) Multiply by the number of days per year to find the annual interest rate.
1.20 × 365 = 438%
The annual interest rate is 438%.
A LT ERN AT I V E SOL U T ION

Calculate the annual interest rate using the formula for simple interest.

I = Prt
$235.20 = ($1400.00)(r )(14 ÷ 365)
686r
$235.20 = $53.96
$235.20 = r
$53.9686
4.36 ≈ r
Convert the interest rate to a percent.
4.36 × 100 = 436%
The annual interest rate is 436%. (Note that this is slightly different from the first
solution due to rounding.)

Chapter 6
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BUILD YOUR SKILLS
1. Barou borrowed $250.00 from a payday loan company and had to repay $275.00 in
15 days. Calculate the annual interest rate.

Payday loans give you quick
access to cash, but are very
costly.

2. Hayden borrowed $400.00 and paid back $415.00 in 10 days.
a) What was the annual interest rate?

b) What was the daily interest rate?

3. Chantal borrowed $200.00 from a payday loan store. She paid back the loan plus
interest 7 days later. The interest rate was 395% per annum. How much interest
did she pay?
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Example 2
Safia borrowed $500.00 from a payday loan store and agreed to repay it in 30 days at a
rate of 1.15% per day. How much will Safia have to repay?
SOL U T ION

She must pay 1.15% per day for 30 days. Use the simple interest formula with the
daily rate and a term of 30 days.
I = Prt
I = ($500.00)(0.0115)(30)
I = $172.50
Add to calculate how much Safia will pay.
A=P+I
A = $500.00 + $172.50
A = $672.50
Safia will have to pay the loan store $672.50.

BUILD YOUR SKILLS
4. Arleta borrowed $500.00 for 25 days at 1.12% per day. How much did she have
to repay?

5. Helen agreed to pay $781.50 to a company that lent her $750.00 at 1.05% per day.
How many days did she have the money?

Chapter 6
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6. Hans borrowed $1000.00 for 60 days at a rate of 0.50% per day.
a) How much will he have to repay?

b) What is the annual interest rate?

Example 3
Stanley borrowed $4500.00 from his credit union to do some home renovations. The
loan has an annual interest rate of 5.75% and an amortization period of 3 years.
You will need the Personal Loan Payment Calculator table on p. 320 to answer the
following questions.
a) What is Stanley’s monthly payment?
b) Calculate the total amount he will pay over 3 years.
c) Calculate the finance charge on the loan.

Some types of renovations
are best to get professionals

SOL U T ION

to do. What renovations can

a) Using the Personal Loan Payment Calculator table, look up the interest rate of

you do yourself?

5.75% in the left-hand column. In that row, look at the entry under the 3-year
term: it is $30.31 for a loan of $1000.00.
To calculate the monthly payment, divide the amount of the loan by $1000.00
and multiply by $30.31.
($4500.00 ÷ $1000.00) × $30.31 ≈ $136.40
Stanley’s monthly payment will be $136.40.

320

MathWorks 11 Workbook

b) Stanley will pay the monthly amount for 3 years.
3 years × 12 months/year × $136.40/month = $4910.40
He will pay a total of $4910.40 for the loan.
c) Calculate the difference between the principal and the amount Stanley repaid.
$4910.40 – $4500.00 = $410.40
The finance charge on Stanley’s loan was $410.40.
PERSONAL LOAN PAYMENT CALCULATOR:
MONTHLY PAYMENT PER $1000.00 BORROWED (INTEREST COMPOUNDED MONTHLY)
Interest rate (%)

Term in years
1

2

3

4

5

3.00

84.69

42.98

29.08

22.13

17.97

3.25

84.81

43.09

29.19

22.24

18.08

3.50

84.92

43.20

29.30

22.36

18.19

3.75

85.04

43.31

29.41

22.47

18.30

4.00

85.15

43.42

29.52

22.58

18.42

4.25

85.26

43.54

29.64

22.69

18.53

4.50

85.38

43.65

29.75

22.80

18.64

4.75

85.49

43.76

29.86

22.92

18.76

5.00

85.61

43.87

29.97

23.03

18.87

5.25

85.72

43.98

30.08

23.14

18.99

5.50

85.84

44.10

30.20

23.26

19.10

5.75

85.95

44.21

30.31

23.37

19.22

6.00

86.07

44.32

30.42

23.49

19.33

6.25

86.18

44.43

30.54

23.60

19.45

6.50

86.30

44.55

30.65

23.71

19.57

6.75

86.41

44.66

30.76

23.83

19.68

7.00

86.53

44.77

30.88

23.95

19.80

7.25

86.64

44.89

30.99

24.06

19.92

7.50

86.76

45.00

31.11

24.18

20.04

7.75

86.87

45.11

31.22

24.29

20.16

8.00

86.99

45.23

31.34

24.41

20.28

8.25

87.10

45.34

31.45

24.53

20.40

8.50

87.22

45.46

31.57

24.65

20.52

8.75

87.34

45.57

31.68

24.77

20.64

9.00

87.45

45.68

31.80

24.89

20.76

9.25

87.57

45.80

31.92

25.00

20.88

9.50

87.68

45.91

32.03

25.12

21.00

9.75

87.80

46.03

32.15

25.24

21.12

10.00

87.92

46.14

32.27

25.36

21.25
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BUILD YOUR SKILLS
For these questions, you will need the Personal Loan Payment Calculator table
on p. 320.
7. Calculate the monthly payment, the total amount paid, and the finance charge for
the following loans:
a) $3000.00 at 9.00% per annum for 2 years;

b) $2125.00 at 7.25% per annum for 3 years; and

c) $11 500.00 at 4.75% per annum for 4 years.

8. Adele wants to buy a used car that costs $2900.00. She has $1100.00 saved up for a
down payment.
a) How much will Adele have to borrow to buy the car?
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b) She can get a loan at 6.50% per annum with an amortization period of 2 years.
What will be her monthly payment?

c) What will be the total she pays for the loan?

d) How much will the car cost?

PRACTISE YOUR NEW SKILLS
For some of these questions, you will need to use the Personal Loan Payment Calculator
table on p. 320.
1. Shey needed $850.00 cash to pay an emergency vet bill. He went to a payday loan
store and agreed to pay $950.00 on payday, which is 12 days away.
a) What is the daily interest rate for the loan?

Dogs and cats can get ear
mites in their ear canals.
Make sure you take your
pets to the vet if they are
sick.

b) What is the annual interest rate?

Chapter 6

2. Carmen borrowed $250.00 from a payday loan store and agreed to repay it in 18
days, at a rate of 1.17% per day. How much did she have to repay?

3. Calculate the monthly payment, the total amount paid, and the finance charge for
the following loans:
a) $2500.00 at 8.00% per annum for 3 years;

b) $10 000.00 at 6.25% per annum for 5 years; and

c) $1500.00 at 3.75% per annum for 2 years.

4. Jackson borrowed $5000.00 from the bank to buy a car. The loan has an annual
interest rate of 7.00% and an amortization period of 2 years.
a) What is Jackson’s monthly payment?

b) Calculate the total amount he will pay over 2 years.

c) Calculate the finance charge on the loan.
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5. Manon is buying a new TV. The TV costs $3499.99 in the store. She has
only $1000.00 saved up to use as a down payment. She has the following
payment options:
Option 1: Get a loan from the bank at 6.50% per annum over 2 years,
and pay cash.
According to Statistics

Option 2: Take the store payment plan of a $50.00 down payment and 12 monthly

Canada the average

payments of $325.00.

Canadian watches 15 hours
of TV a week.

Option 3: Take out a payday loan. She would be required to pay 1.12% daily
interest, and would have to repay the loan within 30 days.
a) With Option 1, how much would Manon pay per month?

b) Calculate the total cost of each of Manon’s payment options. Which option
should she choose?

