9:!. Earning Income

British North America adopted its own
decimal system of coinage in 1858. The
coins of the Province of Canada, formed
in the 1841 union of Upper Canada and
Lower Canada, consisted of silver 5¢, 10¢,
and 20¢ pieces, and bronze cents. All of
sthese-coins became legal tender in the
Dominion of Canada after Confederation.
In 1937, a completely new set of coinage
was introduced, with designs closely
resembling those used today.

Explore: Interpret the Graph

'Qo:vsbaé?:?::lage L | 1 | Avetage Canadian Housshold | |
cash income for b~ | ChonInfome |
Canadian 281~

households, in = P51 1 ' ! o
each province, for % Sl m || -
one year. 52 ' '

&) In which 2 5o

province was the —HE

average cash i =
income the jeast? i —
the greatest? s -
provinces did the s

average cash

income exceed the

average Canadian

cash income?

inquire

1. Why are average incomes in some provinces lower than in others?
§ 2. Does a lower income represent a lower standard of living? Explain,

4¥ 3. @) Use your research skills to find the latest figures for the average
cash income for Canadian households by province.
b) Use your data to draw a bar graph similar to the one shown.
U ©) Compare your bar graph with the one shown. Write a description of
the similarities and the differences in the two graphs.
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Gross income is the amount of money earned through employment. There are
various methods of calculating an employee’s gross income. Some positions have
an annual salary, while others have an houtly rate of pay. Most sales positions have
some form of commission built into the employees payment scheme.

Example 1 Eaming an Hourly Rate _
Suhanna, a financial assistant, is paid $15.50/h for a 37.5-h week. She is paid
time-and-a-half for overtime. One week she worked 45 h. What was her
gross income for the week?

Solution
‘Total number of hours worked in the week =45
Regular number of hours in the week =37.5
Number of hours of overtime =45 — 37.5
=75
Number of regular hours equivalent to overtime hours = 1.5 x 7.5
: =11.25
Total number of regular hours is 37.5 + 11.25 =48.75
Hourly rate of pay is $15.50.
Grossinoome=nota1nu1;ber of hours worked X hourly rate of pay | R
=48.75 x $15.50 Eno 1t _ea |
—$755.63 50x15=750 |
Suhanna’ gross income for the week was $755.63.

I\_Jany employees in restavrants earn an hourly wage plus‘u'ps or gratuities. Often,
the employees who wait on tables are required to give part of their tips to those
employees who do not earn tips directly.

* Example2 Eaming Gratulties

"Tom has a choice of two restaurants at which to work. At Plato’, he will be paid
$8/h, and tips average $25 per day. At Donalda’, he will be paid $7.25/h and
receive tips averaging $40 daily, but 25% of tips are given to the kitchen staff. If
"Jom works 35 h per week, spread over 5 days, how much can he expect to earn at
each restaurant?

Solution

At Plato’s:

GrossInoome:payf;rregﬂa;hours+ﬁps | imats
=35x$8+5x%x825 = |
—§405 . 30x10+125=425

At Donalda’s:

Gross Income = pay for regular hours + 75% of tips —
=35x $7.25 +0.75 x § x $40 [40x7+150=430
= $403.75

"Tom can expect to earn $405 at Plato’ restaurant and $403.75 at Donalda’.
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Many sales positions involve commission as an incentive for the
salesperson. Some salespeople receive straight commission, that is,
they receive a percent of the total value of their sales but no salary.
Other salespeople receive a salary and commission. Some sales
positions pay commission only on sales above a predetermined sales
quota, which is a set amount sometimes called their sales base. As
further incentive, some sales positions involve graduated commission,
where thé rate of commission increases as the sales increase.
Example 3 Eaming Commission

Rajan, Eric, and Lucy are all sales representatives, but they are paid in

different ways. Rajan is paid straight commission of 5% of his total sales.

Eric is paid a base salary of $250 a week, plus 2% commission on sales
above his sales quota of $5000. Lucy is paid graduated commission of
2.5% on sales up to $3000, plus 6% on sales in excess of $3000. If each
person’s sales for one week are $12 000, what is each person’s gross
income?

Solution
Rajan:
"Total sales are $12 000.
Gross Income = 5% of $12 000 *
=0.05 x $12 000
= $600
Eric;
Total sales are $12 000.
Eric is paid commission on sales above his sales quota of $5000, so
he earns commission on $12 000 — $5000, or $7000.

Gross Income = Salary + Commission *
=$250 + 2% of $7000
=$250+0.02 x $7000
=$390

Lucy:

"Total sales are $12 000,

Her salesin of $3000 are $9000.

Gross Income =2.5% of $3000 + 6% of $9000
= g.025 x $3000 + 0.06 x $9000
=$615

Rajan’ gross income is $600, Erick gross income is $390, and Lucy’s
gross income is $615.
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Employees in some situations are paid for each item they produce or each
service they provide. This method of earning income is called piecework.

Example 4 Eaming Income by Plecework

Tanya works at a service station, cleaning cars. She is paid $22 per car and

cleans an average of 6 cars each day. If she works 5 days per week, what is

her average gross income for one week?

Solution day.

‘Tanya cleans, on average, 6 cars a day.

She works § days a week. ,

Average number of cars cleaned in one week =6 x §
=30

Tanya is paid $22 per car.

Gross Income = 30 x $22

= $660

‘Tanya’s average gross income for one week is $660.

Sractics —————

Round answers to 2 decimal places, where

necessary.

Ouertime is calculated at time-and-a-half. How many

regular bours are equivalent to each number of overtime

bousrs?

1 10 26 315
4. 19 8. 3.5 8. 125

7. Reiko’ gross annusl income is $43 680.
8) What is her gross monthly income?

b) What is her weekly income?
c) Whatisherﬁmlrlyraheofpay,ifsheworks 35h
each week?

8. Raymond is paid $9/h, plus time-and-a-half for
overtime on hours in excess of 40 h each week. If he
worked 50 h last week, what was his gross income
for the week?

Find the gross weekly income for each restaurant

9. Gabriella works 40 h per week at $9/h. Her tips
average $200 per week.

10. Chas works six 5-h shifts per week. He is paid
$8.80/h, and tips average $20 per shift.

11. Liworks 7.5 h per day, 5 days a week. She is
paid $9.90/h, and tips average $30 daily.
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Find the gross monthly earnings for each of the following
commissioned sales. :
Rata of Comnilsalon Total Monthly Sales

12. 17% $4789

13. | 2.5% $222 800"

14. 34% $5765

1B. 0.05% $720 000

16. Aziz has the option of taking a position as a
computer operator at a weekly salary of $675, or
working a 40-h week at $16.90/h.

&) Which option generates the greater gross
weekly income?

b) How much more would he earn from this
option in a year?

7. During a 2-week period, Zoraida worked 64 h at
her regular hourly rate and 3 h of overtime at time-
and-a-half. On the weekend, she worked 16 h at
double time. If Zoraida’s regular hourly rate is $22/h,
calculate her gross income for the 2-week period.

18. April is self-employed and teaches piano at $15
per half-hour lesson. She has 26 students who take
one lesson each week, and she teaches 40 weeks
each year, What is her gross income for the year?

19. Nirmala sells photography equipment and
earns a salary plus commission. She is paid $14.85/h,
plus 15% commission on total sales. Iast week, she
worked 35 h and sold $4800 worth of equipment.
Calculate Nirmala's gross earnings for the week.



o

Applications and Problem Solving

20. Pay raise Chet is guaranteed 40 h of work
each week. His hourly rate is $17.50. If he is
awarded a 3% pay increase on the first anniversary
of his employment, by what amount will his gross
salary increase for a 2-week period?

21. Waiting tables Bonnie is a waitress and is paid
$8.25/h for a 35-h week. She receives 15% of the
total tips earned by all the staff. Last week, the tips
totalled $1569. What was her gross income for that
week?

22. Home business Louis weaves upholstery
fabric in his home. Each week, he is paid $250 to
weave 50 m of fabric. For every metre in excess of
50 m, he is paid $7.50. One week, Louis produced
73 m of fabric. What were his gross weekly
earnings?

23. Computer sales Elmo sells computer
equipment and is paid a base salary ofgl;OO, plus
4% on sales above his quota of $5000. If he sells
$7200 of computer equipment in one week, what is
his gross income for the week?

24. Financial services Nadia is a sales
representative in a financial planning services
company. She earns 12% on her first $3000 of sales,
15% on the next $2000, and 19% on all other sales.
In December, she sold $15 850 worth of products
and services. What was Nadia’s gross monthly
income if, in addition to the regular commission,
the manager included a 2% bonus on total sales?
25. Delivering Myrna delivers pizzas, She
Evorlm 3 days each week and is paid $2 for each

LY Would you describe her method of payment as a

salary, an hourly rate of pay, commission, or
piecework? Explain. ’
b) If she delivers 235 pizzas in one week, what is
her gross income for that week?

¢) By what other method does a pizza delivery
person receive income for delivering pizzas?

&Y 20.

26. Magazine sales Adriana sold magazine
subscriptions worth $243 and received $36.45 in
straight commission. What rate of commission was
she paid?

27. Keyboarding Anton is offered a part-time job
keying documents at a law firm. He is given two

payment options.

Option A.?EZ.IS per page (Anton averages 120
pages per week.)

Option B: $345 per week

a) What is the difference in the gross weekly
income earned for each option?

B b) What are the advantages and the disadvantages

of each method of payment?

28. Retail clothing Liam works in the retail
business, selling men’ clothing. He earns a
monthly base salary of $2000, plus 6.5%
commission on his total sales. His total sales for
each of the last four months were $3000, $2885,
$5088, and $5227. '

a) Find his gross monthly eamnings for each of the
four months. '
b) Draw a bar graph to show his earnings for the
four months.

Advertising sales The Zinger Ad i

Company has three plans for paying its sales
entatives each month.

Plan A: $750, plus 15% commission on all sales

Plan B: 20% on sales up to $5000, 25% on sales

from $5000 up to $10 000, 30% on sales of

$10 000 and over

Plan C: 25% straight commission on all sales

a) Calculate the gross monthly income on sales of

$12 500 using each of the plans.

b) On the same set of axes, draw a line graph to

show gross income versus sales, for sales up to

$15 000 in one month, for each plan.

¢) At what value in sales does Plan B begin to pay

the highest gross income?
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9.2 Net Inécome

Tax Freedom Day is the day of the year on which Canadians start
to work for themselves, Until that day, gross earnings are equal to
the amount paid out in taxes to the federal, provincial, and
municipal governments. Somne of the taxes, such as income tax,
sales tax, and property taz, are very visible. Other taxes are
hidden in the price of certain consumer products, such as
gasoliné. Tax-Freedom Day varies in different provinces
because provincial tax rates vary.

Explore: Use a Table

The table shows the Tax Freedom Day for each
province in one year.

For Newfoundland, Tax Freedom Day was June 8.
From January 1 to June 7, there are 158 days, which is
43.3% of the 365 days in the year. Thus, the average
hO'llSGhO].d in B O N CE A

Noviomdund  NEMEE KRR
spent43.3% of T e

its grossincome . ARetA T c Lo Ame 2
on federal,  Saskatchewen. .0 T hmed? -
®) Which province; Qiéibee - " 0. . .. S
had the highest ~ NewBrunewick : | " * - Jung 18" ",
b) How didyour  prince Edward lslaind - Mey28
Pmcemk? Newfoundidnd ms R
Inquire

1. What percent of gross income did the Tax Freedom Day represent for Alberta?
for British Columbia?
2. For the year shown, the average Canadian household income was $56 322, and the

average amonnt paid out in taxes was $27 017. What was Tax Freedom Day for Canada
that year?

&s. Useyourzﬁ'earchs]dllsto find the current ‘Tax Freedom Day data. What is the
current Tax Freedom Day for your province? If you eam a gross income of $40 000,
about how much can you expect to spend on all types of taxation?

As well as income tax, there are two other statutory deductions that employers st
withhold from their employees’ gross income. These are the employee contributions to
the Canada Pension Plan (CPP) and to Employment Insurance (EI). Some employees
also have deductions for a registered pension plan, union or professional fees, and
health insurance plans. All payroli deductions are shown on the employee's pay slip.
The net amount, after all deductions are subtracted from the gross income, is the
amount that the employee actually receives as net income.
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The Canada Pension Plan (CPP) contribution is money that the government collects
toward an employee's future pension. When the oyee reaches the qualiigiug age,
the government guarantees a minimum income based on the person’s contributions to
the plan. One year, the CPP contributions were 3.2% of gross income between
$3500.01 and E;:%O. ‘The first $3500 of a person’ income is the basic CPP
exemption and is not subject to CPP contributions.

Employment Insurance (EI} is an insurance plan, supported by employee and
employer premiums, and by federal government contributions. If employees have paid
the minimum number of required premiums, then the plan provides some income:
during periods of unemployment. One year, the EI premiums were 2.7% of gross
income, up to a maximum premium ofm& :

Example 1  Calculating CPP and El
Roman’ gross income is $925 biweekly. Calculate his CPP contribution and
his EI premium for each pay period.

Solution

Gross Annual Incomne = 26 x $925 [Tt Biwoekly means every twe weeks.
, =$24050 30 x 900 =27 000 |

Canada Pension Plan (CPP) contribution:

Contributory earnings = Gross Annual Income — Basic CPP Exemption
= $24 050 — $3500

=$20 550
Annual CPP contribution = 3.2% of $20 550 [ Talinibe'
=0.032 x $20 550 by
= $657.60 0.03 X 20 000 = 600
Biweekly CPP contribution = $657.60 + 26 i
=82549 660+30=22 |
Employment Insurance (EL) premium: L |
Biweekly EI premium = 2.7% of$$925 | Eolimaly
: = 0,027 x $925 e
2408 | 0.03 %900 =27 |

Roman’s biweekly CPP contribution is $25.29, and his EI preminm is $24.98.
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Theamountpfhéomemxdeducted&omanemployeehgrosspaydependsondm
employees income and tax credits. Employees must pay two levels of income tax,
federal and provincial. ‘The rates for one year are shown in the tables.

British Columbla~ 50.5% of basic foderal tax
Aberta - .- | . 45.5%bf basio federal tax -
. 469180.. = & . Saskatchewan  50% of basic federal tax
$59480 . T L v 20% .Menitoba . 52% of besic faderal tax -« -

“Some provinces charge provinclal surtaxes, but the percents
ghown provide reasonable estimates of provinclal tax rates.

Taxable income is gross income minus any tax-exempt deductions: union or
professional dues, Registered Pension Plan (RPF) contributions, Registered
Retirement Savings Plan (RRSP) contributions, and child care expenses.

Basic personal tax credits are deductions granted for each person that the
employee supports. '

Several steps are needed to find an employee’s federal and provincial taxes. The
following is an outline of how to determine these amounts.

Step 1: Calculate the person’s tax credits.
Tax credits = basic personal tax credit + CPP contribution + EI premium

Step 2: Find the person’s annual taxable income.
Annual taxable income = gross annual income — tax-exempt deductions

Step 3: Determine the person’s basic federal tax, using the rates given in the
Federal Tax Table. Then, use the basic federal tax to calculate the provincial
tax, using the rates given in the Provincial Tax Table-

Basic Federal Tix = Federal tax on taxable income — 17% of tax credits

‘The employee’s net annual income can be found by deducting CPP
contributions, EI premiums, federal and provincial income tax, and all other
voluntary deductions from the employee’s gross annual income.

Example 2 Calculating Net Annual Income
Dina lives and works in Calgary. Her annual salary is $35 000. Her basic

tax credit is $6456. Each week she has the following tax-exempt
deductions taken from her gross income: $5.50 for professional dues and $60
to a Registered Retirement Savings Plan. She also has $8 per week deducted
for medical insurance.
a) Calculate Dina’ annual deductions for CPP and EL
b) Find the total amount of income tax that Dina will have deducted in a year.

¢) Determine her net annual income. .
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Solutlon

a) CPP contribution:
Contributory earnings = annual income — basic CPP exemption
=$35 000 - $3500
=$31 500
Annual CPP contribution = 3.2% of $31 500 A
. :g-l"ggsx $31 500 0.03 x 30 000 = 900
EI premium:
Annual ET premium = 2.7% of $35 000
=0.027 x $35 000
= $945
Dina’s annual deduction for CPP is $1008 and for EI is $945.
b) Annual Taxable Income:
Annual taxable income = annmal income — tax-exempt deductions
$35 — 52($60 + $5.50) | Elimels
=%$315% =3
Faderad Ths: | 35000 50x 70=31 500
Using the Federal Tax Table,
Federal tax = 17% of $29 590 + 26% of ($31 594 — $29 590) NS
—g515'75>1(§i9590+026><$2004 . ||02X30000+025X2000 =6500
"Tax credits = basic personal tax credit + CPP contribution + EI premium
= $6456 + $1008 + $945
= $8409
Basic federal tax = federal tax — 17% of tax credits | Rl
AT sqoo-o.zxsoom\
Alberta Provincial Tax: .
Provincial tax =45.5% of basic federal tax :
=0.455 x $4121.81 0.5 x 4000 2000 |
=$1875.42
Total income tax = basic federal tax + provincial tax
=$4121.81 + $1875.42
= $5997.23

Dina will have a total of $5997.23 deducted for income tax in a year.

¢) Total deductions = CPP + EI + income tax + tax-exempt deductions + ar other deductions
= $1008 + $945 + §5997.23 + 52(85.50 + $60 + $8) [N
= $11 772.73 | _ |
Net annual income = annual income — total deductions 8000+50 x70=11 500
=$35 000.00-$11 772.73
=$23 227.27
Dina’s net annual income is $23 227.27.
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Practice

£ Use the rates given on pages 533 and 534 for

CPP, El, and income tux calculations, or use your
research skills to find the current rates, Round
answers to 2 decimal places, where necessary.

How many pay periods ave there per yeay for an
employee paid at each of the following time intervals?
1. weekly -

2. monthly

3. biweekly

4. semi-monthly

For questions 5 to 11, find the employee’s Canada
Pm:ﬁnlemnm’buﬁontbﬂbngu&edﬁrmbpay

pers :
8. Corinne is paid $1305 semi-monthly.

8. Kostas earns $586 each week.

7. Atholl is paid $2267 monthly.

8. Greg is paid $1856 every two weeks.

9. Paul is paid $11.25/h and works 38 h per week.
He is paid weekly.

10. Mara’s annual income is $34 000, She is paid
serni-monthly.

For questions 11 to 16, find the emplayee’s Employment
Insurance premium for each pay period.

11. ‘Todd is paid $408 per week.

12. Shai earns $28 650 per year and is paid
biweekly.

138. Barb is paid $2175 per month.

14. Helga earns a salary of $39 000 and is paid
semi-monthly.

15. Rajis paid $18/b and works a 38 h week with
no overtime, He is paid weekly.

16. Daniel earns $18.70/h and works a 37.5-h week
with no overtime. He is paid biweekly.

Use the Federal Tae Tuble to find the federal tax for each
employee. -

17. Steve has an annual taxable income of $26 800.
18. Martines annuzl taxable income is $18 305.

19. Jose has an annual taxable income of $32 138.
20. Carmen’ annual tazable income is $48 220.

21. Jackie’s annual taxable income is $65 160.
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Find the provincial tax payable by each €.

22. Paul lives in Alberta and his basic federal tax is
$3620.50.

23. Ellen lives in British Columbia. Her basic
federal tax is $2815.17.

24. Leah lives in Manitoba, and her basic federal
tax is $4907.36.

28. Mohammed lives in Saskatchewan, and his
basic federal tax is $3015.89.

28. Heather lives in Alberta. Her basic federal tax
is $1987.56.

For questions 27 and 28, find the annsual deductions for
CPP and EI, the taxable income, and the basic federal
tax for each employee.

27. Kerri earns a monthly income of $3500. She
pays monthly union dues of $25.50 and has a
monthly RRSP contribution of $200 deducted
from her pay. Her basic personal tax credit is
$6456.

28. Jack is paid $1150 every two weeks. His basic
personal tax credits are $8809.

Applications and Problem Solving

20. Ski instructor Sonya works in Whistler,
British Columbia, as a ski instructor, and is paid
$2625 every month. Her basic personal tax credit
is $6456.

a) Calculate Sonya’s annual deductions for CPP
+b) Determine her total amount of income tax.

80. Marcus works in Winnipeg and has a semi-
monthly gross income of $1950. His basic personal
tax credit is $6456. He pays 2% of his gross income
into a registered pension plan.

a) Calculate his annual deductions for CPP and EL

b) Determine his total amount of income tax.
¢) Find his net annual income.

31. Oil engineer Carla is an engineer and works
for a large oil company in Alberta. She has a basic
ersonal tax credit of $6456. Her gross income is

18.21 per month. She has professional dues of
$57, registered pension plan contributions of $500,
and $23 for a health insurance plan deducted from
her gross income each month. Calculate her net
annual income.



32. BermcehmmSaskatoon.Hm'bamcpersonal € 37. Employment Insurance Find out howa
tai credit is $6456. Her biweekly gross income is gy person goes about collecting employment insurance
$15 54. Each petiod, $17 in union dues and $60 g benefits after becoming unemployed

Retirement Savings Plan are a) What is the
deducted from her earnings. What is her net annual ~ b) What criteria must be satlsﬁed to be eligible?
income? c) Howmuchmoneycanapersonexpectm
33. Computer sales Felix is a sales representative Eeceive ] .
for,a computer stare in VE . His gieor howeilog?g can an unemployed person receive
monthly earnings are $1250, plus 10% commission payr

on any sales above his monthly sales quota of & 38. Income tax Draw a graph showing the total

$35 000. His sales average $52 300 per month, amount of income tax deducted versus taxable

a) Calculate his gross income for an average income in a year. Use taxable incomes of up to
month. $75 000 and your provincial tax rate. Assume only
b) I his basic personal tax credits are $11 836, and CPP contributions and EI premiums are deducted
he contributes 2% of his earnings toa’ from the gross income, and that the basic personal
regisuered pension plan, ine his net annual tax credit of $6456 applies.

uu For each employee, employers must pay a ; g -
mamhmgconmbuuonmthe CPP and 1.4 times ! c P ﬂ

the employee’s EI prennum. ‘These amounts are not

deductions from employees’ earnings. . Thedlag:;amrepresemsléﬂowerbedsma )
a) Where does the money come from? ;ﬁl’:mﬂl garden iﬁd WWN iﬂs

b does the governm loyers run between are e

p;ym ::dmbuuonSP et require emp w0 same width, and the path along one side of

¢) Do you think these contributions and premiums each flower bed is 20 m long.

are taken into account when an employer presents a }
wage or salary package to a potential employee? 1r f
Explain. .=

-

& 38. Canada Péension Plan In 1998, the Canada
Pension Plan contribution was 3.2% of gross .
earnings between $3500.01 and $36 900. The , i
federal government plans to increase the
contribution rate gradually to a total of 10.1% from
the employee and employer by the year 2016. —

a) For an annual gross of$35 000, how Tabitha lawn tractor th
much more will the em oyee’sCPPoontnbuuon o;die uﬁ:meaweek, o ekt g
be in 2016 than in 19987 ) 1 Copythc | and use it to find the

O b) Suggest reasons why the government might feel  route that Tabitha should follow to travel the
that increases to CPP deductions are necessary. shortest possible distahce when she cuts the

4 38. Use your research skills to investigate the tables B'fatissSheﬂE};l]:Wémt"andMgm L
ed by the 1l department of d more than-once: -
s P eparnent of  company, 2. Find the shortest distance she can travel.
b) How are net claim codes assigned?
¢) When might a 0 net claim code be assigned?
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9.3 Interest and Annuities

Paying interest on money borrowed, and earning interest
on money invested, has been going on for thousands of
years. Interest rates have varied. Around 1800 B.C.,
Hammurabi, King of Babylonia, developed a system of
laws known as the Code of Hammurabi. The code dealt
with many rhatters, including interest rates that could be

. The code permitted a maximum interest rate of
33% per year for loans of grain and 20% per year for
loans of silver. In twelfth century England, people with
the best credit paid 50% per year for loans.

The formula for simple interest is I = Prt, where I is the
interest, P is the principal, r is the annual rate of interest,
and ¢ is the time in years. Interest paid at regular intervals
and added to the principal for the nextmterest period is

called compound interest.

Expiore: Use a Table

Serena invests $1000 in a one-year Guaranteed
Investment Certificate (GIC) that pays interest at 5.5%
per annum. The amount of the GIC at the end of the
year is the total of the principal and interest. At the end of
each year, Serena reinvests the amount of the GIC at the
same rate, Copy and complete the table to show the
gmwth of the $1000 GIC overa 6—year penod

'I"-E.C_'

inquire
1. What is the total amount of interest earned on Serena’s GIC in 6 years?

2. If the $1000 had earned simple interest for 6 years at 5.5% per annum,
how much interest would it have earned?

§ 3. Compare the simple interest on Serena’s $1000 over 6 years with the
compound interest on Serena’s $1000 over 6 years. Describe situations in
which people might prefer simple interest to compound interest.

4. Ifyou had borrowed $100 in twelfth century England, and paid the loan
back after 4 years, how much would you have paid if the interest was
a) simple? b) compounded annually?
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Twwo kinds of Canada Savings Bonds are regular Canada Savings Bonds and
compound Canada Savings Bonds. Regular Canada Savings Bonds earn simple
interest. Each year the interest is deposited into the owner’s bank account or mailed to
the owner. Compound Canada Savings Bonds earn compound interest. The whole

amount of the bond is paid when it s cashed.

Consider the growth of one $500 Canada Savings Bonds of each type, with interest at
6%, aver a.5-year period. The simple interest formula can be used to find the value of
eachbondgttheendofeachyear.Agraphofﬁedatafromﬂnetabl&sshomthatﬂ:e
regular savings bond is growing in a linear pattern, whereas the compound savings

bond is growing more quickly, in the pattern of an exponential function.

v PO 1) A®) Yo P

1 500. 30 530 1 500
J= Pt -+ 2 500 ‘60" 560 .27 ..530 ©
=50x006x2 3 500 90 580 3. 56180
=80 4 500 120 620 4 69551

5 500 150 650 5 63124

6 500 180 -.680 .6 680.41 .

7 500 210 710 7 70926

8 500 240 740, . 8 (75182
The formula for compound interest is

A=P1+i) .
where A is the amount, P is the principal, # is the rate of interest
per compounding period, and # is the number of compounding
periods. The interest rate per period, 4, is found by dividing the
annual rate by the number of compounding periods per year. i

Compounding  Number of Perlods " Interest Rate for the Period

“inoneYoar  (whers r s the annusl Intorust rate)
seml-annually 2 %
quarterly 4 .::
monthly 12 é
daily 365 ?;E

~——Amobint (doliars)

g oo
W A®
30 B30
. 3180 66180 « |=pf
33.71 59651 =530 0.06 x 1
8673 ‘gatgq =80
3787 669.11
4015 70028
4256 - 751.82
4541 796.92
BERC U ID N
L8bo] I | Comy und
7901 : Ftéeg,u_!a‘r
—af | i .
B0 —| ;
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Example 1 Calculating Compound Interest

Lloyd arranged a personal loan of $2500 at 10.75% per annum compounded
qmrterly._HemadenopaymentsforZyenrs.

a) What'was&leamountowingonﬂleloanatﬂieendofz years?

b) Howmuchinhermtwasl.loydcbargedforﬂ:ez,vears?

Solution
a) P=$2500

10'25%, sinceﬂ:u:rearefourinﬁerestpenods' per year.

# =8, since there are 4 x 2 interest periods in 2 years,
A=P1+i)"

8
- 2500(1 + 0_1:}07_5)

=3090.87
The smount owing after 2 years was $3090.87.
b) Interest = Amount — Princi
= $3090.87 - $2500
= $590.87
Llayd was charged $590.87 interest for the 2 years,

’mmz_coqmmmmmmmoommmhnm

.y
1=

Solution
Option A: P=$1000, i = 4%, n =1
A=K1+i) .
A= 10001 + 0.04)"
= 1000(1.04)
= 1040
4%

Opton B: P=$1000, i=4%, .15 Option C: P= $1000, i=%,n=365

A=Pd+5) A=P(1+)"
12 365
= 100({1 . gl-gi) . 1000(1 + g%)
=1040.74 =1040.81

‘The amount at the end of one year is $1040.00 with interest compounding annually, $1040.74

with interest compounding monthly, and $1040.81 with interest compounding daily.
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Registered Retirement Savings Plans (RRSPs) are designed to help people
save for their retirement. Many people choose to invest in RRSPs because these
plans provide a method of deferring some of the taxes on income. The principal
invested in an RRSP, and the interest earned on it, is only taxable when it is
withdrawn. different types of investments are available within RRSPs.
Guaranteed funds pay a fixed rate of interest for an agreed term. Other types of

investments, such as mutual funds, earn variable rates of interest.

Example 3 Comparing RRSP Investments

By the end of his first year working full time, George had saved $2000. He
decided to invest the money in an RRSP. He chose to invest in a 5-year
guaranteed fand. Bank A offered an interest rate of 8% per annum, compounded
quarterly, for the 5-year term. For the same term, Bank B offered 8.5%
compounded annually, At which bank would George’s RRSP investment earn
more interest? How much more?

Solution 8%
Bank A: P=$2000, = =+ n=20
A=K1+i)
= 2000(1 + 0.02)*
=2971.89
Interest = Amount — Principal
= $2971.89 — $2000
=$971.89 ’

At Bank A, George’s $2000 RRSP investment would
earn $971.89 interest by the end of the 5-year term.

Bank B: P=$2000, i=8.5%, n=>5
A=P(1 +iy -
= 2000(1 + 0.085)’
= 3007.31
Interest = Amount — Principal
=$3007.31 - $2000
=$1007.31
At Bank B, George's $2000 RRSP investment would
earn $1007.31 interest by the end of the 5-year term.

$1007.31 — $971.89 = $35.42
So, George’s RRSP investment would earn $35.42 more interest at Bank B.

An annuity is a sequence of equal payments made at equal intervals of time.
For example, if you deposit $100 each month into an RRSP plan, you are saving
in the form of an annuity. If you pay a car loan off at $250 each month for

36 months, you are paying an annuity. If you receive $3500 from an investment
every 6 months for 10 years, you are receiving an annuity.
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Example.4 Caiculating the Amount of an Annulty

Stephanie wanits to buy 2 car when she graduates from college. She decides to deposit §750
on October 15, and additional $750 amounts on the 15th of the following April, October,
and April, into a savings sccount that pays 5% per annum compounded semi-annually.
‘What amount will Snephaniehaveinheraccountatﬂaeendoftwoyem's?

Solution 1
Consider each deposit separately and use the compound-interest formula.

The interest rate per 6-month period is 5 or 2.5%.

First $750, compounded semi-annually, after 2 years:
A=Kl +5), where P=$750,i=0.025,n=4

=750(1 + 0.025)*
=827.86
Second $750, compounded semi-annually, after 1.5 years: Now Year 1 Year 2
A= P(1 +i), where P=§750,i=0.025,n=3 Octis Apris Oct1s A5 Oct15
=750(1.025)’ 760 -~ 750(1 + I*
=807.67 750 — + 750(1 + I}®
Third $750, compounded semi-annua]ly, after 1 year: 1o J——— ¢ [ I i
A=P(l +)°, where P=8§750,i= 0.025,n=2 750 ——> 7501 + /)*
=750(1.025)°
=787.97

Fourth $750, compounded semi-annually, after 0.5 years:
A=Kl +i)", where P=$750,i=0.025,2=1
=750(1.025)'
 =768.75
"The total amount at the end of two years is $827.86 + $807.67 + $787.97 + $768.75 =$3192.25
Stephanie will have $3192.25 in her account at the end of two years.

Sofution 2
Use a table or spreadsheet and the simple-interest formula for each 6-month period.

R beod | S BRI, Nl A
1

e 750 © . . 1876 768.75
QR e TRRTS4TE0 [T STeT ciL ABBBAR .

-3 1556.72 + 750. 57.67 2364.39
4.0 72964304760 . [ TT.8A #3192.36.7 "

Snepha:ﬁeﬁ]lhave $3192.25 in her account at the end of two years.

Pruoctice How many interest periods are there in each of the
The rate of interest is 8% per annum. What is the Jollowing? ]

interest rate for each compounding period? 5. compounding semi-annually for 3 years’
1. semi-annually 8. compounding quarterly for 2 years

2. quarterly 7. compounding annually for 5 years

3. montbly 8. compounding monthly for 4 years

4. daily 8. compounding monthly for 6 months

10. compounding quarterly for 18 months
11, compounding daily for the month of August
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Ifthe rate of interest is 6% per anmum, what is the 32. RRSP Amber won $7500 and decided to
interest rate per period and the number of periods in each  invest the money in an RRSP. She put the money in

situgiion? - a guaranteed fund for a 4-year term at 7%,

13. compounding quarterly for 3 years compounded quarterly. At the end of that term,
14. compoundingsemi—annua]}ygﬁyears interest rates rose by 1%, so she re-invested the
18. compounding annually for 10 years whole amount for another 4-year term, again with
16. compounding monthly for one year . interest compounded quarterly. What was the value
17. compounding daily for the month of June of her investment at the end of the eight years?
Tbu:ateqﬁntermiﬂ%permﬁudtbem 83. You have $1000 to invest for 3 years. Consider
owing on a loan of $2000 in each case. three options, all of which have a rate of interest of
18. interest compounded semi-annually for 3 years  5.5% per annum.

19. interest compounded quarterly for 2 years Option A: compounded semi-annually

20. interest compounded annually for § years Option B: compounded quarterly

21. interest compounded daily for 60 days Option C: compounded menthly

B &) Predict which option will earn you the most
interest, in,
b) How much more interest is earned by the best

The rate of interest is 4.5% per annum. Find the
interest earned on an investment of 3500 for each

e S R e——

23. monthly for 1.5 years 84. Annuity Marla opened a savings account on
24. quarterly for 2.5 years January 1 with a deposit of $500. The following
28. daily for 45 days July 1, January 1, and July 1, she made three more

deposits of $500 each. The account paid interest at
4.75% per annum, compounded quarterly.
a) What amount was in her account at the end of

Find the amount of each RRSP investment. :
28, $3000 at 4.5% per annum, compounded
annually, for a 5-year term

the second year?
et o3 3 per s, compounded b) How much interest had she eaned by the end of
28. $2500 2t 6% per annum, compounded semi- the second year?
annually, for a 2-year term . *  88. Functions a) Consider an investment of
: $100. Construct a table of values of the amount of
Applications and Problem Solving the investment for a period of 12 years, with
29. Michel borrowed $2000 from the bank at interest at 8% per annum calculated

8.5%, compounded semi-annually. If he made no * as simple interest
payments, find the amount owing three years later. * with interest compounding quarterly
30. Education fund When his daughter was bom, b) Construct broken-line graphs on the same set of

s " axes for an investment calculated each way.
Brian invested $5000 to help provide for her &) Do both graphs represent functions? Explin.

education. If the investment earns an average of 8% . . ;
compounded quarterly, how much will itbe worth 0 gmg‘ﬁ:be each graph. Explain why each is the

in 18 years? .

81. Annuity Pierre deposited $200 into his savings #mxﬁg l:asglzward Hov:ri:&uch sl_lmﬂdu:];y -

account at the beginning of each month for ioe g at fs’,’%%%ll.mufgm setmﬁmml:; ’

6 months. If the account pays interest at 3% per give an amount o 1n Tout years

annum, compounded monthly, how much is in his @Y 87, Inflation f the average annual rate of inflation

account at the end of the sixth month? #iﬂ-%, about how long would it take for a pair of
roller blades to double in price?
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9.5 Consumer Credit

Eyoupurchasémiuémandagree_topayforitatalaterdate,youareusing
consumer credit. You will probably pay more for the item because of interest.

Individuals and organizations who buy on credit have a creditrating, .

A credit rating is an assessment by lending institutions of the ~ —___
individuals or organization’s ability to pay. This assessment . 4 -
is based on the individual’s or organization’s past record of debt -
paying, on character and assets, and on the present ability to
repay debt.

Explore: Interpret the Lxtormation .
A television cost $599, including taxes. Elton bought the television
on an instalment plan of 12 monthly payments of $54.90.

a) What was the cost of the television on the instalment plan? -
b) How much more was this cost than the original price of the television?

inguire
1. Why would a store prefer Elton to use the instalment plan, rather
than pay cash?

2. The store used an interest rate of 10% per annum. .
How was the monthly payment calculated?

£&r3- ®) Use your research skills to find the credit rating of the federal
government of Canada and of your provincial government.
Identify the organizations that calculate credit ratings.
b) Use your research skills to identify the organizations that
determine the credit ratings of individuals in Canada.
Determine where credit ratings are stored.

‘When you buy an item on an instalment plan, the total cost of the
item is the list price of the item plus taxes plus a finance charge. If
you make a down payment when you purchase the item, the finance
charge is the interest calculated only on the outstanding balance.

Example 1  Caloulating the instaiment Cost

Tara bought a computer system with a retail price of $1799,
including taxes. She paid 25% down and financed the balance.
She agreed to pay the store $132.50 each
month for 12 months.

a) What amount was financed?

b) What was the finance charge?

¢) What did the computer system

cost Tara?

9fSCwnmerC'rM& 551



Solution
a) Cost of computer system including taxes = $1799

Down payment = 25% of $1799 e
=028 % 81799 25% of 2000 =500 |
Arnountuobeﬂnanced=;etailpﬁ§z9do;mpayment | By
=$1799 - 7
=$1349.25 1800 — 450 = 1350 |
The amount financed was $1349.25.
b) Tara paid $132.50 for 12 months. e
Total of the monthly payments = $132.50 x 12 1
=$1590 150 x 10=1500 |

Finance charge = total monthly payments — amount to be financed [N
= $1590 — $1349.25

=$240.75 1600 1350 =250 |
The finance charge was $240.75.
©) ‘Total cost = down payment + total monthly payments e — W
:g%gg;; $1590%0 [ 450+ 1600 =2050 |

The computer system cost Tara $2039.75.

| The credit card is a very popular form of consumer credit. The repayment
mmsmdhemmrestchargesvarydepmdingonmeissuerofﬂ:ecreditmrd.
Usually,thecardholderrepayseadlmonthmyamomtbetweenthe
mi:ﬁmumpaymentrequiredandtheenﬁrebalance.'lheduedmisthedzy
of the month by which the payment should be made.

For most tetail-chain, department-store, and cil-company charge accounts,
interest is calculated on the balance due after any payments have been
deducted from the previousba]anceandanynewpurchas&shmbeen added.

Example 2 MWMIMmawchammm
The table shows the summary of a customer’s account with a department store
for a six-month period. Monthly credit charges are 1.5% of the balance due.

s el fais { | Pefchases | 'Balaice | Credit. Hew.
January £562.80 $300.00 £197.28
Febnuary $200.00 $56.90 o 2
March $150.00 $273.26 " n
Apdl. $260.00 $102.85
May £200,00 £24.95
June §100.00 $88.00

a) Completeﬂ:emblebyﬁndingthebalancedue,creditcharge,and

new balance for each month.

b) How much interest was charged, in total, for the six-month period?
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Solution

a) For Jannary: .

Balance due = previous balance - t made + purchases
¥562 80 — $300.00 + $197.28

:$46o'osof
Credit charge = 1.5% of balance due
=0.015 x $460.08 I
. =$690 0.015 x500=7.5 |
ew;balange = balance due + credit charge T
= $460.08 + $6.90
= $466.98
Enter these amounts into the table, and continue with similar calculations
foreachmonﬂlmoompleuememble
- Enlanos “ow
[ igpen W Wm*-'-'*m*m
" Janusly $562.80 . 419128 | $em008 | $880 - $46888
Fetjuary - s m@ . §5880  Gopeadl | saEe - - SGPA
March ' $32674. v $15000 [ $273.26 $452,00 . S67B . - saBeTB
Apr¥ _;'fw:ra 3 sasﬂm 10385  $3126%  S480 ... M4
Meyy . S31TaR 1620000 0 $2495  $1a227 243 [ $iAda0
June - $14440 - $10000 #0800 3idRA0 324 . $i445a
b) Total credit charges= $690+$486+$678+$469+$213+$214 [ Ay
= $27.50 [7+5+7+5+2+2=28 |

For the six-month period, the total interest charged was $27.50.

Holders of bank credit cards can buy goods and obtain cash advances up to
the credit limit for which they have been approved. Monthly statements
showing all transactions that have been charged to the credit card account
are sent to the cardholder.

With many of these credit cards, there are no interest charges on
fthebdmce:spatdbytheduedane T the balance is not paid in full by the
due date, then interest charges appear on the next statement. The interest is
calculauedusmgslmplemmestford:enumberofdaysﬁ'omﬁedatethata
purchase was posted to the account up to, but not including, the current
staternent date.

Interest is always charged on cash advances from the date on which the cash
was advanced. T pay off the full amount you owe, you can phone the bank
andaskforyourpayoutbalanoethatdsy By paying that amount on the
same day, you will stop any further interest being accumulated.
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Exsmple 3 Calculating Interest on a Bank Credit Card

* Bjork received the following bank credit card statement on October 23. Interest is

charged at a daily rate of 0.0504% on any unpaid balance and on cash advances from

the date of posting up 1o, but not including, the statement date. The minimum
tis 5% of the new balance, to the nearest dollar.

a) Calculate the interest charge. b) Calculate the total purchases.
¢) Calculate the new balance. d} Calculate the minimum payment due.

@) I Bjork pays $200 on November 10 and decides to pay off the outstanding
balance on November 15, how much will she have to pay?
 Caid Nuritber. * Previous Statement  This Statement |- Payment Due By -
10704608 SEP8 . . OCTAE | NOVIQ. .
SEP 25 Deve's Discs, Edmonton, AB 53.29
0CT 10 Payment recelived ~ Thank you 100.00
OCT 15 Martine's, Edmonton, AB 85.99

Solution .
a) Interest on previous balance:
I=§;‘rt
=$203.54x 0.000504x 30 | = There are 30 days from the previous statement date up to, but rot
—$3.08 | 200x0.0005 x30=3 inouding, i statement dats.
Interest on purchase posted on September 25:
I=Prt v 2%
:gffﬁ'gg x0.000504x23 50 0.0005 x20=0.5 |
Interest on purchase posted on October 15:
I=Pn * Tt
:gg.sl.gt)xo.ooo S04x3 | 100%0.0005x 3 =0.15
"Total interest = $3.08 + $0.62 + $0.13
=$3.83
The interest charge is $3.83.
b) Total purchases = $53.29 + $85.99
' =$139.28
The total of Bjork’ purchases is $139.28. .
¢) New balance = previ bas;anoe+§nterwt+ es — payments  [ORN—. )
=$203.54 + $3.83 + $139.28 — $100.00 I 140 — 100 < 240 |
_ $246.65 200+ 140 1_00—240
Bjork’s new balance is $246.65.
d) Minimum payment = 5% of new balance T
=0.05 x $246.65
- $12.33 0.05 X 240 = 12

Bjork’s minimum payment is $12, to the nearest dollar.
554 Chapter 9

There are 23 days from Sep 25 vp to, but not including, Oct 18.

There are 3 days from Oct 15 up to, but nel including, Oct 18,




@) The outstanding balance from the statement dated October 18 is $246.65. The
number of days ﬁ'em October 18 up to, but notmcludmg, November 10 is 22.

I=Prt r

:%4%65"0000504"22 |250x00005x20 2.5

Balance on November 10 = outstanding balance + interest — payment IS _
—ssi;fﬁds +$2.73 - $200.00 250~200=50 |
=$49.38

FromNovember 10 up to, butnotmcludmg November 15 is 5 days.

I=Pr _
:%9138X0000504x5 |50x00005x5 =0.125
Balance on November 15 = $49.38 + $0.12

=$49.50

"To pay off her outstanding balance on November 15, Bjork will have to pay $49.50.

Practice
Round answers to 2 decimal places, where
' IeCessary.
4. Michel bought a bicycle for $329, including
taxes. He to pay 12 monthly instalments of
$31.26.
a) How much did Michel pay for the bicycle?
b) What was the finance charge?

2. Anik would like to buy a guitar that costs $2200,
including taxes. She has $500 for a down payment,
andthestoreallowshermpayoffdaebalanoem
24 monthly payments of $80.

a) What amount is to be financed?

b) How much is the finance charge?

¢) How much will the guitar cost Anik?

The credit charge on 4 department store’s charge card is
14%pcrmantb Calculate the credit charge

month for each of the g balances.

8. $682.00 4. $302.87

8. $59.45 6. $732.49

The credit company’s charge card is

chavge on a gasoline
1.5% per mantb. Fmdtbemmmdtbem
balance for each cuscomer:

One bank credst card charges daily interest at 0.045%.
Find the interest charge for each transaction for the
numnber of days indicated.
11, $328.14 for 30 days
12. $86.10 for 21 days
13, $605.88 for 14 days
14. $425.63 for 31 days
18. $1204.58 for 10 days

Fern uses a credit card that chavges daily interest at

0.042%. She bas an unpaid balance from the previous

month, and ber curvent statement date is April 15. Find

tbemtam‘tcbag for each tbe mgiuvm.
$75.00 il 1

17. purcbasefor$12999 onMarchZS

18. cash advance of $100.00, on April 12

19. purchase of $672.25, posted on April 5
20, the previous balance of $238.52

Find the new balance for each credst card statement.
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Applications and Problem Solving

"26. Instalment buying Justin bought a computer system for $3699, including taxes,

He made a down payment of 15% of the price and paid the balance in monthly
instalments of $99 over 3 years.

a) How much was his down payment? ~ h) How much was the finance charge?
¢) How much did he actually pay for the computer system?

#¥ 27. Which method of financing a purchase will cost less? Explain.
B A: 2 small down payment, plus equal payments spread over 6 months

B: alarge down payment, plus equal payments spread over 12 months

28. Department store credit The table shows Dereks department-store charge card
account summary for a four-month period. Monthlym'ed.ltcharg&sare 1.25% of the
balancedue.Copyandcompletethembletoﬁndﬁenewbalanceatﬂ:eendaf]muary

e lelnui Paynmt - . Purchases N Bnllnoo L . Crodit - New

October '$13853  $10000 $223.85

November $150.00 $158.37

December $150.00 $418.44

January $300.00 " $42,10

20. Bank credit card Paula received };

her bank credit card statement on _

‘Siepmberle Innemstlschargeda(tla

aily rate of 0.0479% on any unpaid  “Aug'yo - Rainbow Creek, Varicouver, BG . . - ...~ 7500
thebdmdamema;lf‘i:mpadmumbuestﬁm AUg 13 - chatsauJaum,Vlchona.B,c_.“-" i ‘. 208.00
including, the statement date. The gg‘:'x '"m“"‘” Thenkydd T EHE Ny
minimum payment required is 3% of = _ e e ST
the previous month’s balance, tothe -+ . S e s el e
nearest dollar. Lo ke ot Il W Ean

b) Calculatethetotalpurchases 503,54 I nan R

¢) Calculate the new balance. : '

d) Calculate the minimum payment due.
®) If Paula made the minimum payment on the due date, how much would she have to
pay to pay off her outstanding balance on November 57

80. SomesmresadverUse,“Nopaymemsunuloneyearﬁ'omnow”]melsoonmdenng
buying a racing bicycle, retailing at $1350, including taxes. His options are to take a bank
loan for 2 years at 11% per annum, compounded semi-annually, or to take the store’ offer
of no payments until one year from now, and then to pay 12 monthly payments of $135.
@) Describe the advantages and disadvantages of each option,

b) What assumptions did you make?

gt Explain when it makes sense to make a payment between due dates on a bank credit
§ card and when it does not.

&% 32. List the advantages and disadvantages of buying on credit.
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9.6 Housing Costs

A mortgage i an agreement between a money lender and a borrower
to purchase property. The security for the mortgage is the property
bemng bought. The mortgagor is the person borrowing the money, and
the mortgagee is the person or business lending the money. A
mortgage is usually repaid in equal periodic payments that include the
principal and the interest. To amortize a mortgage means to repay the

montgage, over a given period of time in equal periodic payments. The
period of time is known as the amortization petiod. The term of a

mortgage is the length of time that the mortgage agreement is in effect.
Explore: Use a Table

‘The table shows monthly mortgage payments for different interest
rates. Each monthly payment is able.ndofpnnmpalandmnerest.

Supposeyouneedamortgage of $120 000, and thecurrentmnerestraue:s 7% fora
term of 5 years. How much will your mortgage payments be each month if your

ge is amortized over a period of
#) 15 years? b) 25 years?
imguire

1. Ifyou have a $100 000 mortgage, amortized over 25 years, and your monthly
payments are $670, what rate of interest are you paying?
2. How much more would your monthly payments be if the $100 000 mortgage
was amortized over 20 years instead of 25 years?
8. Hedda needs an $80 000 mortgage. She is considering two options.
Option A: a 3-year term at 6.25% amortized over 20 years
Option B: a 5-year term at 6.75% amortized over 25 years
‘Which option has the lower monthly payments?

4. Even though the monthly payments are higher, why might a person choose a
shorter amortization period?

|Theamountofmoney have as a down payment helps determine the kind of

geforwhlchyouquahfy If you have a down payment of at least 25% of | 3

the price of the house, you may qualify for a conventional mortgage. 9.6 Housing Costs 557



When you approach a lending institution for a mortgage, your income and expenses will
be analyzed to determine whether you can afford the mortgage payments.

* Banks use computers to determine the monthly mortgage payments. You may use the

Amortization Table found on page 590 or a graphing calculator to do this. Because of the
rounding involved, some discrepancies occur in the amounts. The graphing calculator
result is more accurate,

Example 1 Calculating Monthly Morigage Payments

Felix bought a house for $175 000. He paid down 25% of the price of the house and
arranged a 5-year mortgage at 6.75% per annum, amortized over 25 years, on the balance
of the price.

) How much was Felix’s down payment?

b) How much was his monthly mortgage payment?

Solution

a) Price of house =$175 %00 [t
D t=25% of $175 000
e 43 750 %xwo 000 =45 ooo—|r
Felix’s down payment was $43 750.
b) Balance to be financed = price of the house — down payment s -
=§11175 000 — $43 750

Method 1: Using a Table
From the table, the monthly payment for each $1000 of mortgage debt at 6.75%,
amortized over 25 years, is $6.85.

$131 250=131.25 x $1000 L

Monthly mortgage payment = $6.85 x 131.25 o
By &® = $899.06 7x130=910
Felixs monthly mortgage payment was $899.06.

Metbod 2: Using a Graphing Calculator
Number of payment periods = 25 x 12

Annual interest rate, % = 6.75 By Canadfian law, the imterest rate

Present value, $ = 131250 on morigegas is compounded

Payment, $: to be found souh-eurnshly, 50 the C/Y velue =2

Future value, $ =0 entored ast bo 2 PHTHEME BEGIN

Payments per year = 12
Compounding periods per year =2
"The payment is —§899.13, so Felix must pay $899.13 as his monthly mortgage payment.

T&notherexpmsehmhedinownjngahomeispmpertyumpertymxisleviedby

municipalities on real estate. The money collected is used to pay for the services provided
by the municipality. These services include schools, libraries, garbage pickup, police and
fire protection, and road maintenance.

"The rate at which property tax is calculated is called the mill rate and is determined each
year by the municipality when it sets its budget. The mill rate is the amount of tax levied
annually for each $1000 of assessed value of the property. The mill rates for residendal
properties, apartment buildings, and commercial properties may be different.
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Ami]lisamonetnrydenominaﬁonofonetenthofaoent,oronethousmd&lofadollar.
AmillrateofS.Smﬂlsmapropertyatl—;g—o of a dollar for each dollar of assessed

property value, or $35 for each $1000 of assessed value.

Property tax = assmls(e)govalu_e x mill rate

Example Z Calculating Property Taxes
"The dssessed value of a house is $129 550. If the residential mill rate is 22.375,
what is the annual property tax on the house?

Solut d val
Annual property tax = asm+wue X mill rate
- $129550 , 55 375 -
1000 20x 130 =2600 |
= $2898.68 |

"The annual property tax on the house is $2898.68.

| Whmyouownahouse,yourmontblyhousingwsmareﬂmmmthlymortgagepayment
plus the monthly property tax, '

Example 3 Calculating Housing Costs .
Catherine has just renewed the mortgage on her house. She arranged a 5-year $95 000
mortgage at 7.25% per annum, amortized over 20 years. Her house has an assessed value
of $165 000, and the residential mil rate in her municipality is 12.5970. Find her monthly

housing costs.

Solution

From the Amortization Table on page 590, the monthly payment for each $1000 of
mortgage at 7.25% per annum, amortized over 20 years, is $7.84.

Monthly mortgage payment = Tiortgage mount g7 .84

1000
95 000 | ot
= ——— x $7.84 —_—
1000 ** [100x7.8=780 |
=$744.80
Annual property tax = ass% x mill rate
_ $165 000 | g
=~Too0 % 12,5970 170x 12 =2040—‘
-, o
8.
Monthly property tax = T
=$173.21
Monthly housing costs = monthly mortgage payment + manthly property tax
=$744.80 + $173.21
=$918.01

Catherine’s monthly housing costs are $918.01.
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Practice

on 390 to determine momthly payment for
each IOMOfmortgagedebtRomdmswerg
to 2 decimal places, where necessary.

Calculate the amount of each down payment.

1. 25% down on a price of $200 000

2. 5% down on a price of $147 500

8. 5% down on a price of $99 900

4. 12.5% down on a price of $165 000

Caleulate the monthly mortgage payment for s morigage
- of $125 500, with éach of the following rates and

8. 6.25% per annum, amortized over 25 years

8. 8% per annum, amortized over 10 years

7. 7.25% per annum, amortized over 15 years

8. 9.75% per annum, amortized over 20 years

Fﬁdﬁem&b&p@nmﬁrucbmongagc.
 Princlpal (6] Rate (%) Perlod
e ‘80000 = & - 20 years °
0. 150000 ' 725" - 2Byesms.
11 146:000 .85 . . 15 years
12. 283500 85, .10 years:
13. 312474 676  25years

The vesidential mill rate for & towm is 32.0665.
Calculate the anmual property tax for each assessed value.
14. $79 000 1B.

152 800
18. $235 000 17. $255 000
18, $426 500 19. $65 300

'Hvemﬂlmteﬂrmmuemhlpmpmiﬂhacityir
42.0061. What is the annual property tax for properties
with each assessed value?

20. $4 235 000 21. £954 000

22. $27 500000 23. $820 000

24. $1 532 000 28. $10 550 000

Appiications and Problem Solving

26. A $100 000 mortgage loan is taken at 6.5% per
annum, amortized over 25 years.

a) What is the monthly payment of the loan?

b) Assuming that the interest rate remains the same
over the amortization period of the loan, what is
the total amount paid for the loan?

c) Whatisﬂletomlinuelmtpaidforﬂleloan?
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27. Sarah would like to buy 2 condominium priced
at $199 900, Shl:zhas saved $55 000 for a down
payment and has been offered a 3-year mo ge
on the balance at 7.5% per annum, amortlze;r?iaover
20 years.
a) What is the amount to be financed?
z) ?What'would her monthly mortgage payment

e

28. Hector wants to buy a bungalow priced at
$175 000. His down payment is 28% of the selling
price.

@) What amount of mortgage does Hector need to
finance? . . :

b) Ifhe takes a S-year mortgage at 7% per annum,
amorﬁzedoverZSyea:s,u&mtisthemonthly
payment?

¢) Ifthe interest rate remains the same over the
amortization period, what will be the total cost of
the bungalow?

d) How much interest will Hector pay in total?
a.'l'heassessedvalueofanofﬁoebulldmg' ing is
$742 000. If the commercia] mill rate is 26.2118,
what is the annmal property tax for that building?

30. Education funding One year the combined
residential mill rate for the (ht;:[-'rEdmonmnwas
15.1888. This mill rate was the sum of the school
mill rate of 7.1084 and the municipal mill rate of
8.0804. A house in Edmonton had an assessed value
of $107 850,
&) What was the annual property tax for that
house?
b) How much of the annual property tax did the
receive?
3L One year, the residential mill rate for the City
ofNor]tllﬂgancauverwastS.S% 15. Ifthsc-;home
owner lived in the property, a grant of $470 was
'vennothoseunderﬁ;rgrsofage, and a grant of
745wnsgiventothose65yearsofageandover.
Winnie owns and lives in a single family home that
was assessed that year at $275 600. If Winnie was
42 years old that year, what was her annusl property
tax?



32. One year, the Residential Property {3 38. Abdul bought a small farm for $112 000. He
residential mill rate for the TaxDlatllbuﬂon paid 25% down and obtained a 7-year mortgage for

City of North Vancouver the balance at 8.5% per annum, amortized over
was 6.545 15. The circle 10 years.

graph shows how the a) If the interest rate remained the same for the
residential property taxes 10 years, how much did he pay for the farm
were distributed. If the alto,

assessed value of a single b) If Abdul had been able to negotiate 0.25% off
farily ing was the mortgage rate, how much would he have saved
$354 000, how much of the X over the 10 years?

annual property tax went to o) Ifhe had been able to increase his down

o) the municipality? payment by $10 000, how much would he have
b) schools? saved over the 10 years?

3&Ma13]u5trmewedthe$125862mortgageon i 39. Equity a) What does the term eguity mean?
her house for a one-year term at 6.5%, amortized . grb) How can home-owners increase the equity in
over 15 years. Her house has an assessed value of g their home?

$185 000 and the residential mill rate is 8.3015. ¢) How could the equity in a home decrease?

Fmdhermonthlyhoumngcosts @) 40. a) Use your research skills to find the mill rate
34. Property conversion Jarvis owned asingle . for each type of property in your municipality.
family dwelling assessed at $224 000. He decided Choose one local examplé of each type of property
convert his property into business premises, and find its assessed value, (The assessed value of

consisting of a bakery and a cafe. The converted properties is public information and may be
property was reassessed at $350 000. That year,the  available in your public library or from local
residential mill rate was 5.447 12 and the business municipal offices.)

mill rate was 17.220 05. By how much did Jarvis’s b) Calculate the annual property tax on each of
property tax increase that year? your choices.

38. Mae needs to renew her mortgage. The

principal will be $84 525, and she is considering -
whether to take a one-year term at 6.25% per 1 EE R P 'ﬂ _

annum or a three-year term at 6.75% per annum.

In each case, the amortization period is 25 years.
#) How much less will she need to budget for- - bmwmmngllgsnmvnumberwasthisz Over 80 |
Eonmmow payments over the first year if number and shared a ]ackpotofsﬁss ooo! _ %
e es the one-year term? How - e el
§ b) Suggest reasons why she might choose the howmmuchw gachShaRd 'get,la&poifthqyr, e
year term mortgage insteal. Bore whols omaber ot dalleg :

36. Working backward What is the mill rate for
condominiums, if 2 condominium assessed at
$144 500 receives an annual property tax bill for
$962.35? Round your answer to 4 decimal places.

4 37. The consumer has many options to consider
lghﬁplannmg?fbuyahome Fmdodlggutthe
owing types of mortgages: open,
variable-rate, high-ratio, and government-assisted.
Wrrite a few sentences describing the advantages
and disadvantages of the different types.

el
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9.1

92

93

Reoview

L Gerri is paid $8.50/h for regular hours and time-
and-a-half for hours in excess of 40 h per week.
What is her gross income if she works 47.5 h one
week?

2. Kurt is a waiter and earns $7.95/h. He
$40 in tips for each 5-h shift that he works. One
weekend he works 3 shifis. What is his gross income?

3. Gordon is a computer salesperson who is paid
on a graduated commission basis, He earns 7% on
the first $2000 of sales, 10% on the next $4000 of
sales, and 15% on sales in excess of $6000. What is
his gross income for a month in which he has

$24 000 in sales?

4. Hedda picks apples on her uncle’s farm each fll.
For each kilogram of apples she picks, she is paid
$0.10. How much does she earn for 2 weekend
when she picks 908 kg?

Use the Federal Tax Tabkanpage 534 1o find the
ﬁda'ﬂlmﬁr'eacboftbeﬁllmzhgmmlmbk
fncomes.

8. $20873.00
8. $15095.46
7. $31507.33
8. $27 482,93

Findnbemmtafpmw'nthmpayabkbmb

9. MaeT'z¢ lives in Jasper, Alberta, and her basic
federal tax is $2548.52,

10. Ben lives in Port Alberni, British Columbia,
and his basic federal tax is $1976.84.

AL Natalyn lives in Brandon, Manitoba, and her
basic federal tax is $3010.55.

12. Laura works in Regina and earns an annual
salary of $42 900, Her personal tax credit is $6456,
and each month she has $50 deducted for a
disability insurance plan and $200 for her RRSP.
a) Calculate her annual deductions for CPP and EL
b) Determine her total income tax.

¢) Find Laura’s net annual income.

13. Find the amount of a $5000 Canada Savings
Bond after 3 years, with interest at 4.5% per
annum, compounded annually.

.
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4. Find the interest charged on a loan of $2000
for 2 years, with interest at 7.25% per annum,
cornpounded quarterly.

18. Marie invested $2500 in an RRSP for a two-
year term at 3 guaranteed interest rate of 6.4% per
anmum, compounded quarterly,

a) Calculate the velue of her investment at the end
of the two-year term.

b) How much interest did she earn on this
investment?

18. Jean opened a savings account with $1000. Six
months later, and at six-month intervals after that,
he made a total of five deposits of $300 into the
acoount. The account paid interest at 3.75% per
annum, compounded semi-annually.

a) What amount was in the account at the end of
the third year?

b) How much interest had Jean’ account earned?

94 17. Ifinterest is compounded monthly at 4.5% per

annum, what is the effective annial interest rate?
18. For an investment of $2000, which is the better
option?

Option A: interest compounded quarterly at 6% per
annum

Option B: interest compounded semi-annually at
5.5% per annum

§1s. Is it better to invest your savings atS%% per

annum, compounded semi-annually, or at 5% per
annum, compounded daily? Explain.

9.5 20. An exercise machine sells for $289, including

taxes. The store offers an instalment plan of $50
down and six monthly payments of $41.83.

8) What is the instalment plan price?

b) What is the finance charge?

The credst charge on 4 retail stove’s charge card is 1.5%
per month. Find the credit charge and the new balance
Jor each of the following customers.

g * m 7 Beleroe
2. ‘598-25 i

22.  $108.50
23. - $926.78"
24.  $i085.30




28. Brad uses a credit card that charges daily
interest at 0.045%. He hds an unpaid balance from
the previous month, and his current statement is
dated November 14. Find the interest charge for
each of the following items.

a) $38.00 posted on October 28

b) $100.00 posted on November 2

¢) $250.75 posted on November 8

28. Mark'bought a house for $86 000, He paid
25% down and obtained a 3-year mortgage for the
balance at 6.75%, amortized over 25 years. What is
his monthly payment? Refer to the
Amortization Table on page 590.

27. Reka and Joe need to renew their

The principal will be $103 088, and they are
umdenngatwo—yearnennaw%oraﬁve-yenr
term at 7%. The new ge will be amortized
aver 20 years. Howmuchlessm]ltheyneedm

budget for monthly mortgage payments if they
choose the two-year term?

£8. The assessed value of a house is $150 000, If

the residential mill rate is 15.775, what is the annual

property tax on the house?

29, Rita issharingana t with her sister.
Ritas net monthly income is $1749. At present, her
monthlyexpensesareasfollows

Rant $450 Food $176
Carloan’  ~ 4280 ' CarRepairs - $50....°
f3as $75 Parking - $15
Tolephone .  $12.40 " Cable .. = - $17.50*
Clothing $250 Recreation  $300

Personal Care. = - $45 .
Anymoneletahasleftover,shesaves Rita would
like to move out on her own. The rent on the
apartment she would like is $750. Her tel

costs would be $35, and cable T'V would be $30.
shewouldhkemsave$75permonﬂ1

a) Construct a budget statement for her present
sitnation.

b) Suggest some adjustments to her current budget
so that she could afford to move.

e o

“ i i
pelfectmnnheﬂs wunung berti:at"-
tquiltotﬁemof:ﬂlts mgwmA

propadﬁrimrafanmnber thenthe
m:mber:t;selﬁ :

Theproperdmsomofﬁarel 2 and3
Clp2wd= dso6$a:perﬁectnumber
Anabtmdantmmbamacmmﬁngnumbu
themofwhosemad:morsisgeam e

-"'rheproperdnjmoﬂsmx 2,3,6, and9
1+2+3+6+9 Zl,sOIBIsanahmdmt
" number, :

Adaﬁcientmunberis acmmungmmbm'ﬂle
mamofwhoaeln'operdmmisleasﬂlmthe I
mmlbquuﬁlf. e

"'n'!ae Mmoflﬂmlzmds
number

: ‘1+2+5=8m10’uadeﬁmem:

Formamicnblemmbersurﬁ'lmdl;r"; -
nnmbgm,d:lemoftheproperdiwmof
oneninnbereqmlsthemhernumber K
WMMJ'W

8032 2. 52

.. 828 Y 58

UL 56 8,50’

1250 112"

9, 496 :o. 264
11. 525 13- 804 .
ﬂ. ShmvthatZZGandZﬂarcmﬂ:able
m:mbers
M. Slwwﬂmtllﬂandlzmaremabk

) mmbets .....

lll. Cantw:aperﬁcrnumbersbemble?
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Gh.ﬂptor Check

1. Copy and complete the table. The employer
pays time-and-a-half for hours worlked in excess of
regular hours each week.

RO T e AR R
2. Marion is paid $350 per week, pius 20%
commission on sales in excess of $2000. One week,
she had $6750 in sales. What was her gross income
that week?

3. Bernie charges $3.00 per page for inputting data
into a computer. What is his gross income ifhe
inputs 103 pages one week?

4. Toshs lives in British Columbia and earns a
monthly salary of $3000. Her personal tax credit is
$6456, and she has $300 deducted from her pay
each month for her RRSP.

a) Find her monthly CPP contribution.

b) Find her monthly EI premium.

¢) Calculate her total annual income tax.

5. Find the interest earned on an investment of -
$1500 at 5.5% per anrum, compounded annually,
for four years.

6. Interest is charged at 4.5% per annum,
compounded monthly. What is the total amount
owing on 2 loan of $2000 after six months?

7. What is the effective annual interest rate charged
on 2 loan, if the nominal rate is 9% per annum and
interest is compounded semi-annually?

8. Instalment buying Mario bought an electronic
keyboard that had a retail price of $429.31,
including taxes. e made a down payment of 15%
and paid off the balance in 18 monthly instalments
of $25.21.

a) What was the instalment price?

b) What was the finance charge?

c) By what percent is the instalment price greater
than the retail price?
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9. RRSP Steve is 20 years old and hopes to retire
when he is 55. He invests $6000 in an RRSP. If this
investment earns interest at an average rate of 11%
per annum, compounded semi-annually, what is its
value in 35 years time?

10. Credit card Maggie uses a credit card that
charges daily interest at 0.046%. She has an unpaid
balance from the previous month, and the date of
her cusrent statement is May 04. Find the interest
charge for each of the following items.

a) purchase for $89.00 posted on April 10

b) cash advance of $150.00 on April 15

o) purchase for $132.96 posted on April 18

d) previous balance of $320.45

11. tax A cottage has an assessed value
of $95 000, If the mill rate for recreational property
is 12,045, how much is the annual property tax on
the cottage?

12, Housing costs Davon has a $115 000
mortgage at 7.5%, amortized over 25 years. His
house has an assessed value of $162 000, and the
residential mill rate in his municipality is 32.593.
How much should he budget each month for his
housing costs?

13. Meera has just started a new job as an engineer
for a large oil company. Her gross monthly income
is $4818.21, Her deductions each month are

CPP $87.92, EI $95.88, income tax $1168.95,
professional dues $57.00, RPP $484.48, health
insurance $57.72.

a) Calculate Meeras net income per month.

b) Meera plans her budget by listing her predicted
monthly expenses.

Rent $500 Car Loan Payment $350
Cable TV $35  Student Loan $400
Phone $45 Food $250
Clothing $250  Car Opersting Costs ~ $150
Hair Care $100

How much does Meera have left after she deducts
these amounts?

¢) Meera decides to budget the balance as follows:
25% savings, 60% recreation and miscellaneous,
and 15% to pay off her car loan faster. Draw a circle

graph to display her entire spending budget.



Chapter 9 -

Personal Finance p. 523

1. US Civil War 2 World WarI 8. The Great
Depression 4. World WarII &.a) 30% b) 30%
)40%

Qetting Started pp. 524-525
1 Oompallni Unit Prices 1. a) the price of a
specified unit of a product b) olive oil: $0.0144/mL,
50 0120/m1; tomato hetchup $0.0053/mL,
50. 0036/mL o juice: $0.0020/mL, $0 0017/mL;
hleach: $0.0014/mL $0.0009/mL e) Answers may
vary a. olive oil: 500 mL; tomato ketchup: 1.25 L;
Ea]mce: 1.89 L; bleach: 1.8 L 3.a) The larger
-aze a lower unit price. b) Answers may vary.
4. Answers may vary. The person may not need the
larger size, or may not have enough storage space.
2 Buying at a Supermarket 1. bagels: Foodmart;
oranges: EconoFoods; detergent: EconoFoods; cream
cheese: Foodmart 2. Answers may vary. You assume
quality is the same, and in products such es bagels
and oranges, you assume size is the same. 3. Answers
may vary. quality 4. Answers may vary. quality,
iocation, selection
3 Wam Up Estimates may vary for 1.-7. 1.$39
2.993 3.$4 4.526 8.$360 e.$1.10 7.$630
8.$22.40 9. $327.82 10. $4.563 11. $84.60 12. $448
13. $15 620 14.$23.65 18, $425.21 16.0.3,30%
17.0.25,25% 18.0.5, 50% 19.0.17,17% 20.0.8,
30% 21.0.32,32% 22.0.55,55% 23.1.25,125%
24.0.75 28.0.07 26.0.045 27.0.0275 28.1.25 -
29. 0.005 Estimates may for 30.-37. 30.60
3L 2400 32. $500 33, $3 34. $1 38, $5200 38, $800
37.$17 8. $4852.80 38.$234 40. $690 41 $36
42. $0.44 43.50.27 44.$3 out of $10 48. $8 out of
$40 4e. $18 out of $192
Mental Math
1. $8.75 2.$0.25 3.$0.60 4. $0.48 8. $48 6. $130
7. $1.50 8.$60 9.$15 120.50.18 21.5.5% 12.16%
13.13% 14.5% 18.0.1% 18.1% 17.0.5%
18.0.25%
Multiplying Numbers That Differ by 10 and End In &
£.375 2.2475 3.9975 4,16 875 8.357 500
8.637 500 7.15.75 8.80.75 9. The numbers are
102+ 5 and 10x - 5. Their product is
(10% + 5)(10x — 5) = 10022 — 25. 10, a) Drop the §
from the larger, and add to the smaller, multiply and
subtract 75. b) The numbers are 10x - § and
10(x + 1) + 5. Their product is 100«* + 100z — 75, or
100 + 1) - 75.

Investigating Math p. 526

1 Converting Currencles 1. a) drachma, krona,

krone, peseta b) 196 078 drachma; 5200 krona; 4331

ln'one, 96 154 peseta 2. $524.35 3. $38.142.50

4.a) $63 792.50 b) 243 390 francs 8. $152.57 8. No.

The rate may change in four years.

7. a) 38 462 bolivar; 65 pesos b) 6 pesos

2 Buying and Selling 1. The bank pays less if you

aresellmgthmtheychargelfyouarebuymg This is
2. 71% represents a

Canadmn do]lar ::{US'?M 132% represents a US

dollar worth $1.32 Canadian. 3. a) increased

b) decreased

Section 9.1 pp. 530-531

-Practice 1.15 2.9 3.22.5 4.28.5 5.5.25 e. 18.75

7.s) $3640 b) $840 o) $24/h 8. 5495 0. $560

10. $384 11.§521.25 12, $814.13 13. $5570

14. $1960.10 18. $360 1e. a) the 40-h week b) $52

17.$2211 18. $15 600 19. $1239.75

Applications and Problem Solving 20. $42

21. $524.10 22. $422.50 23. $588 24. $3038.50

al.-) iecework b) $470 o) tips 26. 15% 27.a) He
earn $87 more for Option B. b) Answers may

va.ry Option A: pays less, but Anton can improve his

g; Option B: pays more, but no room for
improvement 28. a) $2195, $2187.53, $2330.72,
$2339.76 29.9) A: $2625; B: $3000; C: $3125

0) $15 000 & # 4111

$ection 9.2 pp. 5 36-53;/[
Practice 1.52 2.12 3.26%.24 &.$37.09

8. $16.60 7.$63.21 8.65568 9.$11.53 10. $40.67
11. $11.02 22.$29.75 13.$58.73 14.$43.88

18. $18.47 128. $37.87 17.$4556 18.$3111.85

19, $5692.78 20. $9874.10 21 $14 457.90

22. 51647.33 23.$1421.66 24. $2551.83

28. $1507.95 2e. $904.34 27. CPP: $1068.80;

EI: $1053; taxable income: $39 294; basic federal tax:
$6095.11 28. CPP: $844.80; EI: $807.30; taxable
income: $29 900; basic federal tax: $3332.51
Applications and Problem Solving 29. a) CPP:
$896; EI: $850.50 b) $6219.38 30. a) CPP: $1068.80;
EI: $1053 b) $11 861.03 ¢) $31 881.17 31. $35 389.06
32. $27 485.41 23.a) $2980b) $26 881.28 34. a) the
employer’s earnings b) Answers may vary. o} Answers
may vary. 38.a)$582.75 b) Answers may vary.

36, Net claim code is a category on which the amount
of tax deduction is based. b) Codes are based on the
personal tax credit an employee expects to have.

87. Answers may vary. 38. Answers may vary.

Answers 639




$Section 9.3 pp: 542-543

Practloe - 114% 2.2% 3.0.667% 4.0.022% 8.6
8.8 7.5 8.48 0.6 10.6 11.3]1 12.61 18.1.5%;12
14.3%; 12 18.6%; 10 16.0.5%; 12 17.0.016%; 30
18. 52604.52 1e. $2389.66 20. $3077.25

21, $2029.81 22.$97.42 23.$34.85 24.$59.18

28. $2.78 26. $3738.55 27. $2089.36 28.$2813.77
Applications and Problem Solving 29.$2567.36
30, $20 805.70 31, $1210.54 32.$13 589.85

28, a) Optiod C b) $2.18 34. a) $2122.35 b) $122.35
28, ) $108, $116, $124, $132, $140, $148, $156,
$164, $172, $180, $188, $196; $108.24, §117.17,
$126.82, $137.28, $148.59, $160.84, $174.10,
$188.45, $203.99, $220.80, $239.01, $258.71 ¢) Yes.
There is only one y-value for each x-value. d) Simple
interest gives a straight line. The amount of interest
is the slope, and it does not change. Compound
interest gives a curve. Since the interest is increasing,
the slope is increasing. 86. $3653.45 37.about

18 years

Technology pp. 544-545

1 No Payments Made 1. $5378.54 2. 5.25 years
3.7.86% 4.7% compounded annually

2 Monthly Payments Made 1. Yes. $3139.27 must
still be paid. 2.-$8261; The annuity has run out.
2.6.87% 4.$462.32 8.a) $306 837.52 b) 10.84%

¢) $329.52 d) Yes. The earlier you start, the more

. interest you earn.

Technology p. 546

1 Annuity Remalning 1. Answers may vary.
2. $4254.52 3. after 3 years 4.2) $34371.59

b) $56 394.89 ¢} $18 938.81

2 Annulty Payments 1.a) $701.33 b) $424.94
o) $1267.43 ) $113.55 .

‘Section 9.4 pp. 549-550
Practice 1.8.16% 2.8.24% 3.8.30% 4.12.55%
8.6.09% 6.8.57% 7.5.06% 8.7.71% ».5.97%
10.4.33%
Applications and Problem Solving 11.5.25%
compounded semi-annually; $1.92 12.a) A
b) A: B.77%; B: 8.30% 13, the bank loan 14.7.12%
18. a) The annual rate is the daily rate times 365.
b) 1.53% ) 20.03% 16.19.56% 17.a) Option A:
7.02%; Option B: 7.2% b) Answers may vary. She
may think the interest rate will go down. 18.a) 12%,

12.36%, 12.49%, 12.55%, 12.62%, 12.68%, 12.72%,
12.73% ¢} 12.75% ) 12.75% 19.2) 7.71% b) 10.67%

0) 9.65% d) 6.40% 20.6.4%

‘640 Answers

.6.5% 17. deficit 18. surplus of 7.6% 18. $48.50

Practice 1.a)5375.12p) $46.12 2. ) $1700 ) $220
c) $2420 3. $9.55 4.$4.24 8.$0.83 . $10.25

7. $5.88; $397.88 8. $0.95; $64.40 9. $0.72; $48.97
10. $1.24; $83.75 11. $4.43 12. $0.81 13. $3.82

14, 55.94 18.$5.42 1e. $0.44 17.$0.98 18.$0.13 )
19, $2.82 20, $3.11 21.$114.40 23. $217.69 '
23. $500.94 24, $437.75 2s.$601.71

Applications and Problem Solving 2e. a) $554.85 |
b) $419.85 o) $4118.85 27. Answers may vary, ;
28. $298.51 29. a) $7.01 b) $483 ) $93.55 a) $3

e) $93.07 30.a) The store’s offer is less expensive. |
b) Answers may vary.

Sectlon 9.6 pp. 560-561 . .
Practice. 1. $50 000 2.$7375 3. $4995 4. $20 625
8.$822.03 e.$1513.53 7.51138.29 8.$1174.68

9. $745.20 10. $1074.00 11. $1264.36 12. $3492.72
13. $2140.45 14. $2533.25 18. $4899.76

16. $7535.63 17.$8176.96 18.$13 676.36

19. $2093.94 20. $177 895.83 21. $40 073.82 |
22, ;1'4155 167.75 23.534 445 24.$64 353.35 ' !
28, $443 164.36 : :
Applications and Problem Solving 26. a) $669:82 472 Qw 2ot ,0i
b} $200-946 o) $100-946 27. a) $144 900 b) $H157-47 ) gi01,00
28. a) $126 000 b) $882.52 ¢) $313756 o) $138-756 J
26.$19 449,16 30, ») $1638.11 5 $766.64 Fiarm. a5 27b ) 1157
31 $1333.84 32.a) $1135.32 0} $996.30 33. $1218:41 :
34, $4806.86 3. s) $307.42 b) Answers may vary. ~ 29k) 752,00

1
|
Section 9.5 pp. 555-556 |
|
|

26.6.6599 38. ) $152 188 b) $1293.60 ¢) $4784 20460
Section D.pr. 565-566 &) # 139600
Practice 1 education/reading 2. gifts 8. shelter , -

4. utilities 8. personal care 6.food 7. eptertainment :

8. gifts o. food 10. clothing or personal care
11, charitable donations 12. personal care 13. home
furnishings 14. clothing 18. ced 18. surplus of

20. b) $780

Applications and Problem Solving 21 a) $675

22. a) Hydro:'$76.92, $25.64; Gas: $80.75, $26.92;

Food: $410.17, $136.72; TV: $22, $7.33; Phone: $35,

$11.67 ¢) $510.83 24. a) 34.8%, 18.6%, 9.3%, 7.1%, g

;.09%3.2% o} —$26.41, +$37.50, —$61.69, +$5.60, )
0, 5 |

investigating Math pp. 567-569

1 Understanding a Bank Statement 1. a)$1807 1
b) Debit is an amount subtracted from an account,
and credit is an amount added to an account.

2. a) Direct debit is the use of your bank card in a
store or a bill payment taken directly from your
account; instant teller withdrawal is the withdrawal of



money from a bank machine. 8. It was cashed first.
4. Yes, if the bank-allows overdrafts. 8. Option A

2 Reconclling a Bank Statement with a Personal
Transaction Record 1. Answers may vary.

2. Answers may vary. 3. a) The error was writing
$88.95 instead of $88.59 for cheque 003,

Connecting Math and Transportation

pp. 570-571

1 Which Car to Buy 1. freight and dealer
preparation, taxes, licence, possibly dealer options

4. “Black book” value is the average retail price of the
given model, with stated options, in good condition.
2 Financing a Car Purchase 1.a) $1880 b) $493

v) the bank

3 Operating Costs 1. fixed: depreciation, insurance,
licence; variable: gas, maintenance 3. $20 480

Revlew pp. 572-573

1. $435.63 2.$239.25 3.$3240 4. $90.80

3. $3548.41 6.52566.23 7.$5528.81 &.$4672.10

9. $1159.58 10. $998.30 11. $1565.49

12. a) CPP: $1068.80; EI: $1053 1) $9613.01

2) $28 165.19 13.$5705.83 14, $309.08

18. &) $2838.51 b) $338.51 16. w) $2704.43 b) $204.43

17.4.59% 8. Option A 19. Si% compounded

semi-ann 20. a) $300.98 b) $11.98 21. $8.97;
$607.22 2a.8$1.63; $110.13 23. $13.90; $940.68

24. $15.83; $1071.13 28. m) $0.29 b) $0.54 o) $0.68
26. $441.86 27. $58.89 28. $2366.25 -

Exploring Math 1. deficient 2. deficient 3. perfect -
4. deficient 8.abundant 6. deficient 7. deficient

8. abundant 8. perfect 10. abundant 11. deficient
12. abundant 13. sum of proper factors of 220: 284;
sum of proper factors of 284: 220 14. sum of proper
factors of 1184: 1210; sum of proper factors of 1210:
1184 18. No. Since the proper factors of any
number add to the number itself, they cannot add to
any other number.

Chapter Check p. 574

1. a) $682.50 n) $435 ¢) $483.75 o) $1347.50 2. $1300
3. 5309 4.a) $86.67 b) $81 o) $6503.62 8. $358.24
8.52045.42 7.9.2% 8.a) $518.18 b) $88.87 ¢) 20.7%
9. $254 579.50 10.a) $0.98 b) $1.31 ¢) $0.98 o) $4.42
11, $1144.28 12. $1281.30 13. a) $2866.26 b) $786.26

Using the Strategles p. 575

L103a.n0 418 8.785m 7.x=2y~-2 8.D=1,
E=4,F=8 0.44], 1444 10.-25 11,343

12. ) 219, 438, 657 b) 327, 654, 981 and 273, 546, 819
Data Bank 1. a) increase b) 55+ years

Cumulilative Review,
Chapters 1-9 pp. 576-579

L one solution; (-2, 2) 2.no solution 3. one solution;
(-4, -4) a. infinitely many solutions 8. (2,-1)

(%D 1CL0 8G D 80,1 10.(3,2)

1.(2,0) 12 (1, 3) 13.2,~3) . 0,-2)

18.3,2, 1) 18. (-1, 1, 0) 17. length: 563 km,
breadth: 257 km 18. bachelor: 48; 1-bedroom: 60;
2-bedroom: 60 18.p<~7 20.h>3 212 4
22.7<]12 23.g<2 24.y>-12 28.x<S12 28.m> 11

a‘r.d<§- 28. (1, 6), (=5, 1), (=2, ~2) #1.m) Sx+8y < 40

b)x20,y20 42.a)downm) (0,0)e)x=0

d) D: ail real numbers, R: y £ 0 #) mazimum: 0

43. a) up b) (0, 5) ¢) x = 0 d) D: all real numbers, R:
¥ 25 o) minimum: 5 44. e) down b) (1, -3)e)x=1
&) D: all real numbers, R: y < -3 &) maximum: -3
48. @) up b) (5, 0) @) 2= 5 d) D: all real numbers, R:
y2 0 e) minimum: 0 48. &) up b) (-3, -4) e) x =-3
d) D: all real numbers, R: y 2 —4 o) minimum: —4
#7. a) down ) (-7, 2) ¢) x =-7 d) D: all real numbers,
R:y < 2.0) maximum: 2 48.y=4+"+3

a8.y=—(x+2)-3 lo.y=%(x+2)'+5

BLy={(x+372-3 8 (5,-13) 83.(-4, 15) 8a. (3, -3)
88.(1,1) 86.a)8mb) 10 me) Imd) 1.7me) 20.7 m
87. a) 200 m by 200 m b) 40 000 m? 88.—4,3 88.3,5

e0.-1,9 n.-z,% 62. 111 es. ﬂ
o, 5133 1 1

es.-1,-2 e6.—=, -1 o7.+ —
3 ! 5 5

8. 1o real roots 9. real, equal 70. 1,2 71.-7.14,
0.14 72,372 + 132~ 10=0 n.k<2—85-

M. 2p-1)(p+1)(p-1) 78.3,41 n.—%, 1,2
77. Yes. 1B0cm by 90 cm 78.0.75 m
8. 0) ( f+g)(x) = 42 + 22 - 12

b (f-DE)=42-22-6 -
o) ( f)(x) = 82 — 1227 — 18x + 27

f

G)(E)(x)=2x+ 3,.1:;&%

o) f(x) + 3g(x) = 4a? + 6x~ 18

N {ge)(®) +1() =8+ — 12x

80.a) (fog)(x) = V5x+3 ,(gof)(x)=5‘\/x+3
b) £ D: x 2 -3, R: y 2 0; g: D: all real numbers,

R:allrealnumbers;fog:D:xz—-;-,R;yEO;
Answers 641

Lorm ey =

-z



