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INTRODUCTION 
 
 

Why Math? 
 
 

The most important reason for learning math is that it teaches us 
how to think.  Math is more than adding and subtracting, which 
can easily be done on a calculator; it teaches us how to organize 
thoughts, analyze information, and better understand the world 
around us. 
 
 Employers often have to re-educate their employees to 
meet the demands of our more complex technological society.  
For example, more and more, we must be able to enter data into 
computers, read computer displays, and interpret results.  These 
demands require math skills beyond simple arithmetic. 
 

Everyone Is Capable of Learning Math 

 
There is no type of person for whom math comes easily.  Even 
mathematicians and scientists spend a lot of time working on a 
single problem.  Success in math is related to practice, patience, 
confidence in ability, and hard work. 
 
 It is true that some people can solve problems or compute 
more quickly, but speed is not always a measure of 
understanding.  Being “faster” is related to more practice or 
experience. 
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 For example, the reason why math teachers can work 
problems quickly is because they’ve done them so many times 
before, not because they have “mathematical minds”. 
 
 Working with something that is familiar is natural and easy.  
For example, when cooking from a recipe we have used many 
times before or playing a familiar game, we feel confident.  We 
automatically know what we need to do and what to expect.  
Sometimes, we don’t even need to think.  However, when using 
a recipe for the first time or playing a game for the first time, 
we must concentrate on each step.  We double-check that we 
have done everything right, and even then we fret about the 
outcome.  The same is true with math.  When encountering 
problems for the very first time, everyone must have patience 
to understand the problem and work through it correctly. 
 

It’s Never Too Late to Learn 

 
One of the main reasons people don’t succeed in math is that 
they don’t start at the right place.  IMPORTANT!  You must 
begin where you need to begin.  Could you hit a homerun if 
you hadn’t figured out which end of the bat had to make contact 
with the ball?  Why should learning math be any different? 
 
 If it has been a while since your last math class, you must 
determine what level math you should take.  A teacher or 
trained tutor can help determine this with a few placement tests 
and questions. 
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 Sometimes a few tutoring sessions can help you fill gaps in 
your knowledge or help you remember some of the things you 
have simply forgotten.  It could also be the case where your 
foundations may be weak and it would be better for you to 
relearn the basics.  Get some help to determine what is best for 
you. 
 
 Feeling good about ourselves is what all of us are 
ultimately striving for, and nothing feels better than conquering 
something that gives us difficulty.  This takes a great deal of 
courage and the ability to rebound from many setbacks.  This is 
a natural part of the learning process, and when the work is done 
and we can look back at our success, nothing feels better.  
 

 
Artist Unknown 
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OUTLINE 
 
 
Mathematics - Book 14019 
 
 
Whole Numbers 
Problem Solving with Whole Numbers 

solve multi-step problems involving whole numbers, with 
or without a calculator 

Fractions, Decimals, and Percent 
Fractions 

perform the four mathematical operations with fractions. 
write mixed fractions. 
determine recipricol fractions. 
write equivalent fractions. 
determine the lowest term fraction. 

Decimals 
perform the four mathematical operations using decimals. 
round off decimals to a given number of decimal points. 
convert decimals to fractions.  
convert fractions to decimals. 

Percent 
perform the four mathematical operations using percents. 
write fractions or decimals as percents. 
write percents as fractions or decimals. 

Percent, Ratio, and Proportion 
Introduction to Ratio, Proportion, and Percent 

find the percentage that one number is of another number. 
find the number when a percentage is given. 
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percent of a given number. 
use the formula r/100 = P/W and cross-multiplication. 
determine which ratio in a given list is equal to given ratio. 
determine which of a given list of compared ratios are 
proportions and which are false statements. 

Geometry 
Lines and Angles 

identify parallel lines and perpendicular lines in a given 
selection of figures. 
construct parallel lines. 
determine angles when a transversal cuts parallel lines. 
construct angles using a protractor, given a list of angle 
measurements. 
identify types of angles:  acute, right, obtuse, straight, 
complete, reflex. 
illustrate with diagrams the following angle relations:  
complementary, adjacent, supplementary, exterior, and 
vertical or opposite. 

Introduction to Geometric Figures 
identify parts of a circle. 
construct a circle and label its parts. 
identify a variety of polygons. 
identify a variety of polyhedrons. 
use the Pythagorean Theorem to find length of one side of a 
triangle. 

Characteristics of Geometric Figures 
identify the line or lines of symmetry in given figures. 
identify congruent lines, angles, and shapes. 
determine whether two figures are similar and apply 
similarity in calculation exercises. 
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Construction of Geometric Figures 
construct a variety of geometric figures, given the 
appropriate measurements. 
bisect angles using ruler and compass. 
construct altitudes and perpendiculars from a given point. 

Problem Solving with Geometric Figures 
solve multi-step problems requiring the performance of any 
combination of mathematical operations involving whole 
geometric figures, with or without a calculator. 

Measurement 
The Metric System 

use correct metric units to measure length, volume, 
capacity, mass, time, and temperature. 
convert from any given metric unit to any stated metric 
unit. 

Area, Perimeter, and Volume 
find the perimeter of various regular and irregular 
geometric figures and shapes. 
find the area of various regular and irregular geometric 
figures and shapes. 
find the volume of various regular geometric figures. 

Integers 
Introduction to Integers 

perform mathematical operations using integers. 
explain the difference between signs of operations and 
signs of quantity. 

Equations:  Equalities And Inequalities 
Introduction to Equations:  Equalities and Inequalities 

rewrite English statements as math expressions. 
solve equalities and inequalities. 
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simplify an expression using correct order of operations. 
Problem Solving with Equations, Equalities, and Inequalities  

solve multi-step problems requiring the performance of any 
combination of mathematical operations involving 
equalities and inequalities, with or without a calculator. 

Personal Finance 
Income 

calculate gross annual income based on hourly, weekly, bi-
monthly or monthly wages. 
explain and calculate overtime pay, piece work, and 
commission. 
describe other monies earned, such as fees, tips, pensions, 
and bonuses. 
name possible deductions from wages. 
explain and calculate net income. 
correctly fill out a current TD1 income tax form. 
calculate income tax in straight forward situations. 
explain the disadvantages of selling tax refunds to income 
tax preparers. 

Money Management 
explain different kinds of goals:  immediate, short-range, 
long-range. 
discuss the need for and advantages of prioritizing goals 
and managing money. 
describe process of managing finances:  planning, 
organizing, budgeting, and controlling. 
prepare sample budgets, given appropriate information. 
name types of credit. 
explain advantages and disadvantages of using credit. 

Banking 



 9 

name, compare, contrast kinds of Canadian financial 
institutions. 
list services offered by banks, etc. 
name and describe four types of bank accounts. 
fill in a variety of banking forms. 
balance a sample account, given appropriate information. 

Calculating Interest 
calculate simple interest for loans and savings. 
calculate the total amount required to repay a loan. 
use compound interest tables to determine amount total due 
on a loan or total payable on an investment. 
use amortization tables to make calculations involving 
mortgages. 

Problem Solving with Personal Finance 
solve multi-step problems requiring the performance of any 
combination of mathematical operations involving personal 
finance, with or without a calculator. 
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 THE NEXT STEP 
 

Book 14019 
 
 

Whole Numbers 
 
Problem Solving with Whole Numbers 
 
Within every story (word) problem are several clue words.  
These words tell you the kind of math sentence (equation) to 
write to solve the problem. 
 

Addition Clue Words                 Subtraction Clue Words 

add subtract 
sum difference 
total take away 
plus less than 
in all are not 
both remain 
together decreased by 
increased by have or are left 
all together change (money problems) 
combined more 
 fewer 
 
Multiplication Clue Words Division Clue Words 
 
times quotient of 
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product of divided by 
multiplied by half [or a fraction] 
by (dimension) split 
 separated 
 cut up 
 parts 
 shared equally 
 
 

⇒  Division clue words are often the same as subtraction 
clue words.  Divide when you know the total and are 
asked to find the size or number of “one part” or “each 
part.” 

 
 
Following a system of steps can increase your ability to 
accurately solve problems.  Use these steps to solve word 
problems. 
 
1.  Read the problem carefully.  Look up the meanings of        

unfamiliar words.   
 
2.  Organize or restate the given information. 
 
3.  State what is to be found. 
 
4.  Select a strategy (such as making a chart of working 

backward) and plan the steps to solve the problem. 
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5.  Decide on an approximate answer before solving the   
problem. 
 

6.  Work the steps to solve the problem. 
 
7.  Check the final result.  Does your answer seem reasonable? 
      
The Problem Solving System was used to solve the following 
problem: 
 
Mary has ten marbles.  Lennie has thirteen.  How many 
marbles do they have in all? 
 
1.  Mary has ten marbles.  Lennie has thirteen. 
     How many marbles do they have in all? 
 
2.  Mary – 10 marbles 
     Lennie – 13 marbles 
 
3.  How many marbles in all? 
 
4.  Add 
 
5.  A little over 20 marbles (10 + 10 = 20) 
 
6.     10 
      +13 
        23 marbles 
 
7.  The final sum of 23 marbles is close to the estimated  

answer of 20 marbles.  The final result is reasonable. 
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⇒⇒  Be sure to label answers whenever possible.  For         
example:  marbles, grams, pounds, feet, dogs, etc. 

 

⇒⇒  Some problems may require several steps to solve.  
Some may have more than one correct answer.  And 
some problems may not have a solution. 

 
Have you ever tried to help someone else work out a word 
problem?  Think about what you do.  Often, you read the 
problem with the person, then discuss it or put it in your own 
words to help the person see what is happening.  You can use 
this method---restating the problem---on your own as a form of 
“talking to yourself.” 
 
 Restating a problem can be especially helpful when the 
word problem contains no key words.  Look at the following 
example: 
 
Example:  Susan has already driven her car 2,700 miles since its 

last oil change.  She still plans to drive 600 miles 
before changing the oil.  How many miles does she 
plan to drive between oil changes? 

    Step 1:  question:  How many miles does she plan to drive 
between oil changes? 

    Step 2:  necessary information:  2,700 miles, 600 miles 
    Step 3:  decide what arithmetic to use:  Restate the problem 

in your own words:  “You are given the number of 
miles Susan has already driven and the number of 
miles more that she plans to drive.  You need to add 
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these together to find the total number of miles 
between oil changes.” 

    Step 4:  2,700 miles + 600 miles = 3,300 miles between oil 
changes. 

    Step 5:  It makes sense that she will drive 3,300 miles 
between oil changes, since you are looking for a 
number larger than the 2,700 miles that she has 
already driven. 

 
For some problems, you have to write two or three equations to 
solve the problem.  For others, you may need to make charts or 
lists of information, draw pictures, find a pattern, or even guess 
and check.  Sometimes you have to work backwards from a 
sum, product, difference, or quotient, or simply use your best 
logical thinking. 
 

 
List/Chart 
 
Marty’s library book was six days overdue.  The fine is $.05 
the first day, $.10, the second, $.20 the third day, and so on.  
How much does Marty owe? 
 
Marty’s library book was six days overdue.  The fine is $.05 
the first day, $.10, the second, $.20 the third day, and so on.  
How much does Marty owe? 
 
Days          1          2          3          4          5           6 
Fine        $.05     $.10      $.20     $.40     $.80    $1.60  
 
Answer:  $1.60 
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Veronica, Archie, and Betty are standing in line to buy 
tickets to a concert.  How many different ways can they 
order themselves in line? 
 
Veronica, Archie, and Betty are standing in line to buy 
tickets to a concert.  How many different ways can they 
order themselves in line? 
 
Veronica          Veronica          Archie            Archie 
Archie    Betty     Veronica    Betty 
Betty    Archie     Betty            Veronica 
 
Betty        Betty 
Veronica Archie 
Archie Veronica 
 
Answer:  6 ways 
 
Find a Pattern 
 
Jenny’s friend handed her a code and asked her to complete 
it.  The code read 1, 2, 3 Z  4, 5, 6 Y  7, 8, 9 X_______.  How 
did Jenny fill in the blanks? 
 
Jenny’s friend handed her a code and asked her to complete 
it.  The code read 1, 2, 3 Z  4, 5, 6 Y  7, 8, 9 X_______.  How 
did Jenny fill in the blanks? 
 
Answer:  10, 11, 12 W 
Draw a Picture 
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Mary is older than Jamie.  Susan is older than Jamie, but 
younger than Mary.  David is younger than Jamie.  Who is 
oldest? 
 
Mary is older than Jamie.  Susan is older than Jamie, but 
younger than Mary.  David is younger than Jamie.  Who is 
oldest? 
 

 
Older                                                               Younger 

 
Answer:  Mary is oldest. 
 
 
Guess and Check 
 
Farmer Joe keeps cows and chickens in the farmyard.  All 
together, Joe can count 14 heads and 42 legs.  How many 
cows and how many chickens does Joe have in the 
farmyard? 
 
Farmer Joe keeps cows and chickens in the farmyard.  All 
together, Joe can count 14 heads and 42 legs.  How many 
cows and how many chickens does Joe have in the 
farmyard? 
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   6 cows          Guess a number of      6 cows       = 24 legs 
 +8 chickens   cows.  Then add        +8 chickens = 16 legs 
   14 heads      the number of                                    40 legs 
                        chickens to arrive 
                        at the sum of 14  
                        heads.  Then check 
                        the total legs. 
 
     7 cows       Adjust your                  7 cows        = 28 legs 
  +7 chickens guesses.  Then check  +7 chickens = 14 legs 
   14 heads      again until you                                   42 legs 
                        solve the problem. 
 
Answer:  7 cows and 7 chickens 
 
 
Work Backwards 
 
Marsha was banker for the school play.  She took in $175 in 
ticket sales.  She gave Wendy $75 for sets and costumes and 
Paul $17.75 for advertising and publicity.  After paying for 
the props, Marsha had $32.25 left.  How much did the props 
cost? 
 
Marsha was banker for the school play.  She took in $175 in 
ticket sales.  She gave Wendy $75 for sets and costumes and 
Paul $17.75 for advertising and publicity.  After paying for 
the props, Marsha had $32.25 left.  How much did the props 
cost? 
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  $ 175.00 tickets               $ 82.25 
               -     75.00 costumes         -   32.25 
                $ 100.00                           $ 50.00 cost of props 
               -     17.75 advertising      
                $   82.25 
 
 
Logical Reasoning 
 
Jim challenged Sheila to guess his grandmother’s age in ten 
questions or less.  It took her six.  Here’s what Sheila asked: 
 
Jim challenged Sheila to guess his grandmother’s age in ten 
questions or less.  It took her six.  Here’s what Sheila asked: 
 
“Is she less than fifty?”  “No.”                      50+ years old 
“Less than seventy-five?”  “Yes.”                 50 to 74 years old 
“Is her age an odd or even number?”   
“Odd.” ends in 1, 3, 5, 7 

or 9 
“Is the last number less than or equal to  
five?”  “No.” ends in 7 or 9 
“Is it nine?”  “No.”  ends in 7 – 57 or 

67 
“Is she in her sixties?”  “No.”  57 years old 
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Not Enough Information 
 
 
 Now that you know how to decide whether to add, subtract, 
multiply, or divide to solve a word problem, you should be able 
to recognize a word problem that cannot be solved because not 
enough information is given. 
 
 Look at the following example: 
 
Problem:  At her waitress job, Sheila earns $4.50 an hour plus 

tips.  Last week she got $65.40 in tips.  How much 
did she earn last week? 

    Step 1:  question:  How much did she earn last week? 
    Step 2:  necessary information:  $4.50/hour, $65.40 
    Step 3:  decide what arithmetic to use:   
 
 tips + (pay per hour x hours worked) = total earned 
 
 missing information:  hours worked 
 
 At first glance, you might think that you have enough 
information since there are 2 numbers.  But when the solution is 
set up, you can see that you need to know the number of hours 
Sheila worked to find out what she earned.  (Be Careful!!!) 
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Mean, Median, and Mode 
 
 
Finding the “center” of a group of numbers helps us to make 
comparisons with numbers.  There are three ways to measure the 
center of a group of numerical data:  mean, median, and mode.  
Each of these measures adds to our understanding of the data. 
 
 You may know the mean as the average.  The average is 
generally thought of as typical or normal.  To find the mean of a 
group of numbers, add the values and divide the sum by the 
number of items in the list.  Remember:  average means the 
mean. 
 
Example  David has scores of 82, 92, 75, 82, and 84 on five 

tests.  What was his average score? 
 
Step 1  Add the data values. 
 

82 + 92 + 75 + 82 + 84 = 415 
 

Step 2  Divide by 5, the number of scores. 
 

415 ÷ 5 = 83 
 

The median is the middle value in a set of numbers.  To find the 
median, arrange the data in order from lowest to highest or 
highest to lowest and find the middle number.  The median 
value is often used when one value would dramatically affect the 
average of a group of values. 
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Example  For five days Paula recorded the time it took to drive 
to work:  25 minutes, 40 minutes, 30 minutes, 25 
minutes and 32 minutes.  Paula’s average or mean 
driving time is 31 minutes.  Find her median driving 
time. 

 
Step 1  Arrange the driving times in order. 
 

40, 32, 30, 25, 25 
 

Step 2  Find the middle value. 
 

40, 32, 30, 25, 25 
 

Paula’s median driving time is 30 minutes. 
 
If there is an even number of data items, the median is the 
average (mean) of the two middle numbers. 
 
Example  Amy’s point totals for six games of basketball were 

24, 16, 19, 22, 6, and 12 points.  Find the median of 
her point totals. 

 
Step 1  Arrange the data in order. 
 

24, 22, 19, 16, 12, 6 
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Step 2  The two middle numbers are 19 and 16.  Average these 
to find the median. 

 
19 + 16 = 35 
35 ÷ 2 = 17.5 

 
Amy’s median point total is 17.5 points. 
 
The mode of a group of numbers is the number that occurs most 
often.  A set of data may have no mode, one mode, or several 
modes.  Mode is often used in business to find out which size, 
price, or style is most popular. 
 
Example  During the first five weeks of her junior bowling 

league, Debbie had these scores:  107, 150, 152, 154, 
155, 156, 160, 158, 155, 154, 152, 150, 155, 150, and 
155.  Find the mode. 

 
Step 1  Arrange the data in order. 
 
107, 150, 150, 150, 152, 152, 154, 154, 155, 155, 155, 155, 158, 

158, 160 
 

155 occurs most frequently in the list. 
 
The mode is 155. 
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Solve for each of the given problems. 

 1.  Brad and Michael want to share the cost of buying a 
game.  The game costs $56. How much should each pay?  

 

2.  The store manager at Joe’s Coffee wants to calculate how   
many cups can be made at once.  He has twelve pots. Each 
pot can make 25 cups of coffee. How many cups of coffee 
can he make at once?  

 

 3.  A crate of plums weighs 155 pounds.  A crate of apples 
weighs 130 pounds. How many pounds do both crates 
weigh? 

 

 4.  If Brad drives at 50 miles per hour, how many hours will it 
take to drive 450 miles? 

 

 5.  A math book has 243 pages.   If Greg has finished reading 
55 pages, how many more pages are left to read? 

 

 6.  Jane drove 1,192 miles on Friday.  Michael drove 379 miles 
on Sunday. How many more miles did Jane drive? 
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 7.  For the past five days the high temperatures in Vancouver 
were 64.4 degrees, 59.3 degrees, 68 degrees, 48.8 degrees, 
and 53.6 degrees.  What was the average (mean) high 
temperature for those days, rounded to the nearest tenth of a 
degree? 

 

 8.  Karen’s electric bills for six months were $28.84, $18.96, 
$29.32, $16.22, $17.98, and $21.80.  What was the median 
bill for these months, rounded to the nearest cent? 

 

 9.  George bowled four games and had scores of 128, 157, 155, 
and 160.  He computed his average correctly at 150.  What is 
his median score? 

 

10.  Mark runs each morning before going to work.  His 
recorded times for 7 days are 45 minutes, 35 minutes, 30 
minutes, 42 minutes, and 55 minutes on the other 3 days.  
What is the mean (average) of his running times rounded to 
the nearest minute?   

 

Fractions, Decimals, and Percent  
 
Fractions 
 
The word fraction means “part of a whole.”  The word comes 
from the Latin word fractio, meaning “to break into pieces.”  In 
math, a fraction means one or more parts of a whole. 
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Example: 

 

  

 

A fraction has two parts, a denominator and a numerator.  The 
denominator is the numeral written under the bar and tells the 
number of parts a whole is divided into.  The numerator is the 
numeral written above the bar.  The numerator tells the number 
of parts of the whole that are being counted.  A proper fraction 
has a numerator that is smaller than its denominator. 
 
          numerator          number of parts counted          1 
     ----------------------  ----------------------------------      ------ 
        denominator         total parts of the whole           17 
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Improper Fractions 
 
 
When the numerator of a fraction is greater than or equal to the 
denominator, the fraction is called an improper fraction. 
 
 3          4          5          6          7          8 
        2          3          4          5          6          8 
 

⇒⇒  The value of an improper fraction is always                                                  
greater than or equal to one. 

 
 
Mixed Numerals 
 
 
Mixed numerals combine whole numbers and fractions.  The 
values of mixed numerals can also be written as improper 
fractions.  To write a mixed numeral as an improper fraction, 
multiply the whole number by the denominator of the fraction, 
then add the numerator.  Use your answer as the new numerator 
and keep the original denominator. 
 
 1 ½ = (2 x 1) + 1 = 3            2 ¾ = (2 x 4) + 3 = 11 
                          2            2                             4             4 
 
To change an improper fraction to a mixed numeral, divide the 
numerator by the denominator.  Then place the remainder over 
the old denominator. 
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 3 =       1     = 1 ½                   11 =         2      = 2 ¾  
        2     2   3                                   4      4   11 
                   -2                                                -8 

1 3  
 

 
 
Express each fraction as a whole number or as a mixed number. 

1. 6  

3 
= 

 2. 18  

9 
= 

 3. 65  

10 
= 

 4. 69  

8 
= 

 

                

5. 15  
2 

= 
 6. 47  

4 
= 

 7. 69  
7 

= 
 8. 96  

11 
= 

 

                

9. 74  

6 
= 

 10. 79  

7 
= 

 11. 10  

4 
= 

 12. 77  

11 
= 

 

                

13. 59  
8 

= 
 14. 35  

10 
= 

 15. 28  
3 

= 
 16. 45  

6 
= 

 

                

17. 51  

12 
= 

 18. 31  

5 
= 

 19. 21  

2 
= 

 20. 78  

11 
= 

 



 28 

21. 36  

6 
= 

 22. 44  

5 
= 

 23. 40  

7 
= 

 24. 104  

10 
= 

 

                

25. 17  

4 
= 

 26. 114  

9 
= 

 27. 38  

3 
= 

 28. 89  

7 
= 

 

                

29. 79  

11 
= 

 30. 40  

9 
= 

 31. 51  

6 
= 

 32. 29  

5 
= 
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Common Denominators 
 
Many fractions have common denominators.  That means that 
the numbers in their denominators are the same. 
 
 1          3          5 
      2          2          2 
 

To find common denominators,   find the least common  
multiple for the denominators of the fractions you are  
comparing. 
 
Compare: 
 
 1 and 2        Answer:  least common multiple is 6 
        2        3 
 

 Divide the common multiple by the denominators. 
 
      3                    2 
       2    6              3    6 
 
 

 Multiply the quotients by the old numerators to calculate 
the new numerators. 
 
 3                    2 
     x 1                 x 2 
        3                    4 
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 Place the new numerators over the common denominator. 
 
 3                4 
        6                6 

⇒⇒  To reduce a fraction to its lowest terms, divide both the 
numerator and the denominator by their greatest 
common denominator. 

 
   4  ÷÷ 4   =   1 
                        8     4         2 
 
Equivalent Fractions 
 
You know from experience that different fractions can have the 
same value. 

Since there are 100 pennies in a dollar, 25 pennies is 
equal to 25/100 of a dollar.  The same amount also equals 
a quarter, or ¼ of a dollar. 
On a measuring cup, ½ cup is the same amount as 2/4 
cup. 
On an odometer, 5/10 of a mile is the same as ½ mile. 
Out of a dozen doughnuts, six doughnuts equal 6/12, 
or ½ dozen.  

 
A napkin is folded into two parts.  One part is yellow, the other 
red. 

 

½ yellow 
 
½ red 
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Then the napkin is folded again.  Now there are two yellow parts 
and two red parts. 
 

 

2 yellow 
4 
 
2 red 
4 

 
In this example, the red part of the napkin can be described as ½ 
red or 2/4 red.  That makes ½ and 2/4 equivalent fractions. 
 
When solving math problems, reduce fractions to their lowest 
equivalent.  Rather than describing the napkin as 2/4 yellow,  
call it ½ yellow. 
 
Some Equivalent Fractions 
 
 1  =  2  =  3 =  4  =  5 
        2      4      6      8     10 
 
   1  =  2  =  3  =  4  =  5 
        4      8      12    16    20 
 
 1  =  2  =  3  =  4  =  5 
        3      6      9      12    15 
 
You can tell if two fractions are equal by finding cross products. 
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Example          Are 4/8 and 3/6 equal fractions? 
 

  

Multiply diagonally as shown by 
the arrows below.  If the cross 
products are equal, the fractions 
are equal. 

 
       4          3          4 x 6 = 24 
                                                           8          6          8 x 3 = 24 
 
Since the cross products are equal, 4/8 = 3/6. 
 
Sometimes you need to find an equal fraction with higher terms.  
You raise a fraction to higher terms by multiplying both the 
numerator and the denominator by the same number (except 0). 
 
  5/8 and 20/32 are equal fractions because 5 x 4 = 20 
                                                                                    8 x 4    32 
 
 Often you will need to find an equal fraction with a specific 
denominator.  To do this, think, “What number multiplied by the 
original denominator will result in the new denominator?”  Then 
multiply the original numerator by the same number. 
 
Example          ¾ = ?/24 
 
Since 4 x 6 = 24, multiply the numerator 3 by 6.    3 x 6 = 18 
                                                                                 4 x 6     24 
The fractions ¾ and 18/24 are equal fractions. 
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Comparing Fractions 
 
 
When two fractions have the same number as the denominator, they 
are said to have a common denominator, and the fractions are called 
like fractions.  When you compare like fractions, the fraction with 
the greater numerator is the greater fraction. 
 
Example 1          Which fraction is greater, 3/5 or 4/5? 
 
The fractions 3/5 and 4/5 are like fractions because they have a 
common denominator, 5.  Compare the numerators. 
 
Since 4 is greater than 3, 4/5 is greater than 3/5. 
 
 Fractions with different denominators are called unlike 
fractions.  To compare unlike fractions, you must change them to 
fractions with a common denominator. 
 
 The common denominator will always be a multiple of both of 
the original denominators.  The multiples of a number are found by 
going through the times tables for the number.  For instance, the 
multiples of 3 are 3, 6, 9, 12, 15, 18, and so on. 
 
 You can often find a common denominator by using mental 
math.  If not, try these methods: 
1.  See whether the larger denominator could be a common  

denominator.  In other words, if the smaller denominator can 
divide into the larger denominator evenly, use the larger 
denominator as the common denominator. 
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2.  Go through the multiples of the larger denominator.  The first 
one that can be divided evenly by the smaller denominator is the 
lowest common denominator. 

 
Example 2          Which is greater, 5/6 or ¾? 
 
Go through the multiples of the larger denominator:  6, 12, 18, 24, 
30….  Since 12 can be divided evenly by both 4 and 6, 12 is the 
lowest common denominator. 
 
Build equal fractions, each with the        5 x 2 = 10     3 x 3 = 9 
denominator 12:                                       6 x 2    12     4 x 3   12 
 
Compare the like fractions.  Since 10/12 > 9/12, the fraction 5/6  > 
¾.       
 

 
   

Fraction Comparison 
 

1. 1 

12 
< 

5 

7 
 

2. 1 

8 
__ 

3 

7 
 

3. 1 
3 

__ 
1 
2 

 

4. 3 
5 

__ 
1 
12 

 
5. 1 

2 
__ 

7 
15  

 

6. 3 
12 

__ 
5 
15 
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7. 2 

5 
__ 

1

12  
 

8. 9 

14 
__ 

6  

11 
 

9. 11 

99 
__ 

18  

36 
 

10. 12 

59 
__ 

37 

15 
 

11. 1 
2 

__ 
3 
18 

 

12. 1 
2 

__ 
11
16  

 
13. 7 

56 
__ 

6 
17 

 

14. 7 
21 

__ 
9 
21 

 
15. 12 

48 
__ 

4 

28 
 

16. 47 

62 
__ 

 2 

3 
 

17. 5 

14 
__ 

25 

57  
 

18. 30 

60 
__ 

12 

16 
 

 
Reduce each fraction to lowest terms. 
(Hint: Divide its numerator and denominator by their Greatest 
Common Factor) 

1. 6  
48 

= 
 2. 20  

45 
= 

 3. 12  
36 

= 
 4. 12  

20 
= 

 

                

5. 12  

132 
= 

 6. 20  

20 
= 

 7. 11  

77 
= 

 8. 12  

48 
= 
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9. 33  
40 

= 
 10. 9  

12 
= 

 11. 8  
24 

= 
 12. 50  

62 
= 

 

                

13. 33  

20 
= 

 14. 5  

10 
= 

 15. 18  

54 
= 

 16. 53  

63 
= 

 

                

17. 24  
68 

= 
 18. 10  

20 
= 

 19. 25  
29 

= 
 20. 18  

42 
= 

 

                

21. 39  

66 
= 

 22. 15  

19 
= 

 23. 6  

54 
= 

 24. 2  

6 
= 

 

 
To add fractions, the fractions must have common 
denominators.  To add fractions with common denominators, 
simply add the numerators.  The sum will become the numerator 
of your answer.  The denominator will remain the same. 
 
 
 1  +  4  =  1 + 4  =  5 = 1 2 
        3       3         3         3       3    
 
Unlike fractions have different denominators.  Use these steps to 
add unlike fractions. 
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Step 1  Find a common denominator and change one or both of 
the fractions to make like fractions. 

 
  ½ + ¾ = ? 
             ½ = 1 x 2 = 2 
                       2 x 2    4 
 
Step 2  Add the like fractions 
 
  2/4 + ¾ = 5/4 
 
Step 3  Reduce the answer if necessary.  If the answer is an 

improper fraction, rewrite it as a whole or mixed 
number. 

 
  5/4 = 1 ¼ 
 
A mixed number is a whole number and a proper fraction.  To 
add mixed numbers, work with each part separately and then 
combine the results. 
 

⇒⇒   Adding fractions is impossible without first writing the 
fractions with common denominators. 

 
Step 1  Write the fractions with common denominators. 
 
   6 1/3 = 6 1 x 4 = 6  4 
                                3 x 4        12 
              + 4 ¾   = 4 3 x 3 = 4  9 
                                 4 x 3       12 
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 Step 2  Add the fractions first.  Add the numerators and put the 
sum over the common denominator.  Then add the 
whole numbers. 

 
  6  4 
                   12 
       4  9 
              +   12 
 
Step 3  Change the improper fraction to a mixed number.  Add 

this to the whole number answer. 
 
  13 = 1  1 
                12       12 

10 + 1  1 = 11  1 
                           12         12  
 
Sometimes when you add the fraction parts, you get a whole 
number as an answer.  If this happens, just add that whole 
number to the other one. 
 
 Example:  2 3 + 2 2 
                             5        5 
           2 + 2 = 4 

   3 + 2 = 5 = 1  Remember that any number divided           
   5    5     5        by itself is 1. 

           4 + 1 = 5        The answer is 5. 
 
Mixed numbers can be added to whole numbers by adding the 
whole numbers together and keeping the fraction.  This makes 
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sense because you are adding whole amounts plus another part 
of a whole. 
 
 Example:  3 + 2 ½ = 5 ½           3 + 2 = 5, 5 + ½ = 5 ½  
 
To subtract fractions, the fractions must have common 
denominators.  To subtract fractions with common 
denominators, simply subtract the numerators.  The difference 
will become the numerator of your answer.  The denominator 
will remain the same. 
 
 7   -   5   =   7 – 5   =   2   =   1      
        8       8            8           8        4 
 
Unlike fractions have different denominators.  Use these steps to 
subtract unlike fractions. 
 
Step 1  Find a common denominator and change one or both of 

the fractions to make like fractions. 
 
  ¾ - ½ = ?    
             ½ = 1 x 2 = 2 
                       2 x 2    4 
 
Step 2  Subtract the like fractions. 
 
  ¾ - 2/4 = ¼  
 
Step 3  Reduce the answer if necessary.  If the answer is an 

improper fraction, rewrite it as a whole or mixed 
number. 
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A mixed number is a whole number and a proper fraction.  To 
subtract mixed numbers, work with each part separately and 
then combine the results. 

⇒⇒   Subtracting fractions is impossible without first 
writing the fractions with common denominators. 

 
Step 1  Write the fractions with common denominators. 
 
   6 3/4 = 6 3 x 3 = 6  9 
                                4 x 3        12 
              - 4 1/3   = 4 1 x 4 = 4  4 
                                  3 x 4       12 
  
Step 2  Subtract the fractions first.  Subtract the numerators and 

put the difference over the common denominator.  Then 
subtract the whole numbers. 

 
  6  9 
                   12 
       4  4 
              -    12 
                2  5   
                   12 
 
Step 3  If necessary, reduce to lowest terms. 
 
When subtracting mixed numbers, sometimes the fraction you 
are subtracting from will be smaller than the fraction you are 
taking away.  In this situation, you will need to regroup, or 
borrow, 1 from the whole number and rewrite it as a fraction.  



 41 

Remember, a fraction with the same numerator and denominator 
equals 1.  
 
Example  5 1 
       8 
                -3 3 
                    4   
 
Step 1  Write the fractions with common denominators.  The 

lowest common denominator is 8. 
 
                 5 1 = 5 1 x 1 = 5 1 
       8       8 x 1        8 
                -3 3 = 3 3 x 2 = 3 6 
                    4        4 x 2       8 
 
Step 2  Because 1/8 is less than 6/8, you need to regroup, or 

borrow.  Borrow 1 from the whole number 5,  rewriting 
5 as 4 8/8.  Then add the fractional parts 1/8 and 8/8. 

 
  5 1 = 4 8 + 1 = 4 9 
                   8       8     8       8    
               -3 6                  -3 6 
     8       8  
 
                                         1 3 
                                            8 
Step 3  Subtract.  If necessary, reduce the fraction to lowest 

terms 
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Sometimes when you subtract the fraction parts, you get a whole 
number as an answer.  If this happens, just subtract that whole 
number from the other one. 
 
 Example:  4 7 - 2 2 
                             5       5 
           4 - 2 = 2 

   7 - 2 = 5 = 1  Remember that any number divided           
   5   5     5        by itself is 1. 

           2 - 1 = 1        The answer is 1. 
 
Mixed numbers can be subtracted from whole numbers by 
subtracting the whole numbers and keeping the fraction.   
 
        Example:  3 - 2 ½ = 1 ½           3 - 2 = 1, 1 + ½ = 1 ½ 
 

 
Solve for each of the given problems. 
Write the answer in lowest terms. 

1. 

 
 

8  

10 

 

+ 
7 

1  

3 

  
 

 

2. 

 
 

1  

2 

 

+ 
6 

4  

11 

  
 

 

3. 

 
 

6  

7 

 

- 
 

1  

4 

  
 

 

4. 

 
7 

1  

3 

 

- 
3 

2  

6 
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5. 

 
 

1  

5 

 

+ 
7 

7  

11 

  
 

 

6. 

 
11 

3  

10 

 

- 
 

7  

8 

  
 

 

7. 

 
12 

3  

4 

 

- 
11 

5  

11 

  
 

 

8. 

 
 

6  

8 

 

+ 
2 

1  

2 

  
 

 
9. 

 
11 

4  

5 

 

- 
11 

5  

12 

  
 

 

10. 

 
 

4  

7 

 

+ 
10 

5  

9 

  
 

 

11. 

 
1 

2  

3 

 

+ 
11 

6  

10 

  
 

 

12. 

 
4 

9  

10 

 

- 
3 

1  

5 

  
 

 
13. 

 
11 

10  

15 

 

- 
 

1  

5 

  
 

 

14. 

 
7 

1  

8 

 

+ 
4 

15  

16 

  
 

 

15. 

 
11 

7  

12 

 

- 
 

1  

6 

  
 

 

16. 

 
9 

2  

10 

 

- 
3 

3  

5 
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To multiply a fraction by a whole number, change the whole 
number to a fraction by placing it over a denominator of one.  
(This does not change the value of the whole number.)  Multiply 
the numerators then multiply the denominators to get the 
product. 
 
 1 x 1  =  1 x 1  =  1 x 1  =  1 
        2            2    1       2 x 1      2 
 
 2 x 3  =  2 x 3  =  2 x 3  =  6 
        7            7    1       7 x 1      7 
 
     8 x 6  =  8 x 6  =  8 x 6  =  48  =  5 3  =  5 1 
        9            9    1       9 x 1       9          9          3 
 

⇒⇒  Change improper fractions to mixed numerals.  Be sure 
the fraction part of the mixed numeral is written in the 
lowest possible terms. 

 
To multiply one fraction by another fraction, multiply the 
numerators.  Their product will become the new numerator.  
Next, multiply the denominators.  Their product will become the 
new denominator. 
 
    
                        multiply the numerators  
 

 1 x 1  =  1 x 1  =   1 
        2    3      2 x 3       6 
                                              multiply the denominators  
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        7 x 1  =  7 
        8    3     24 
 
        4 x 1  =  4 x 1  =  4  =  2   
        3   10     3 x 10    30    15 
 
To multiply mixed numerals by fractions, change the mixed 
numerals to improper fractions.  Then multiply the fractions. 
 

 
 

As you know, reducing a fraction means to divide the numerator 
and the denominator by the same number.  You can use this 
principle to simplify before you work the problem.  This process 
is called canceling. 
 
Example  Find 1/6 of 2/3. 
 

Both the numerator of one fraction and the 
denominator of the other fraction can be divided by 2.  
Since 2 ÷÷ 2  = 1, draw a slash through the numerator 2 
and write 1.  Since 6 ÷÷ 2 = 3, draw a slash through the 
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denominator 6 and write 3.  Then multiply the 
simplified fractions. 

 

 
 

Since you used canceling before multiplying, there is no 
need to reduce the answer:  1/6 of 2/3 is 1/9. 
 

When you cancel, make sure you divide a numerator and a 
denominator by the same number.  The canceling shown in the 
following example is incorrect. 
 

 
 
Although 6 and 3 can both be divided by 3, both numbers are in 
the denominator. 
 
To multiply with mixed numbers, change the mixed numbers to 
improper fractions before you multiply. 
 
Example  Multiply 1 2/3 by 7 ½. 
 
Step 1  Change to improper fractions.  
 
      1 2 x 7 1 = 5 x 15  
                3       2    3     2  
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Step 2  Cancel and multiply. 

 
 

Step 3  Write as a mixed number. 
 

       25 = 12 1   

              2          2 
  
The product of 1 2/3 and 7 ½ is 12 ½. 
 
To divide a fraction by a whole number, change the whole 
number to an improper fraction with a denominator of one.  
Invert the divisor fraction.  Then multiply the fractions. 
 
 1 ÷÷ 2  =  1 ÷÷ 2  =  1 x 1  =   1 
        2             2    1      2    2       4 
 
      2 ÷÷ 3  =  2 ÷÷ 3  =  2 x 1  =  2 
        7            7     1      7    3      21 
 
To divide a whole number by a fraction or to divide a fraction 
by another fraction, invert the divisor fraction.  Then multiply 
the fractions. 
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    7 ÷÷ 6  =  7 x 8  =  7 x 8  =  56  =  9 2  =  9 1 
              8       1   6       1 x 6       6          6          3 
 
To divide a mixed numeral by another mixed numeral, first 
change the mixed numerals to improper fractions.  Then invert 
the divisor fraction and multiply. 
 
 4 1 ÷÷ 2 1  =  9 ÷÷ 7  =  9 x 3  =  27  =  1 13 
           2       3       2    3      2    7      14          14 
  
  7 6 ÷÷ 6 1  =  62 ÷÷ 19  =  62 x 3  =  186  =  1 34  =  1 17 
           8       3        8      3        8    19      152        152        76 
 

Turn it Upside Down:  Inverting 
 

Inverting a fraction means turning it upside down, or reversing 
the numerator and the denominator. 

 
1 inverted is 3     6 inverted is 8 

                          3                    1     8                   6 
 

Inverting a whole number means to make it the denominator of a 
fraction with 1 as the numerator.  3 inverted is 1/3, 7 inverted is 
1/7. 
 
So, to solve he problem1/3 ÷ 3, 
    invert     3  or  3  to  1 
                                                         1        3 
 
                                then     1 x 1 =  1 x 1  =  1 
                                            3     3     3 x 3     9 
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Solve for each of the given problems. 
Write the answer in lowest terms. 

1. 
3 

1 

2  
     ×      1 

1 

2     

2. 
 
4 

6  
     ×      3 

2 

7     
3. 

2 
5 

8  
     ×       

5 

7     

4. 
 
1 

3  
     ×      3 

6 

7     
5. 

3 
2 

4  
     ×      2 

6 

9     

6. 
 
3 

4  
     ×      3 

3 

4     
7. 

13 
1 

8  
     ×      12 

6 

1     

8. 
10 

1 

5  
     ×      10 

1 

9     
9. 

11 
8 

9  
     ×      8 

5 

9     

10. 
4 

6  

10  
     ×      5 

1 

7     
11. 

7 
3 

6  
     ×      12 

2 

3     

12. 
6 

3  

11  
     ×      12 

6 

9     
13. 

7 
2 

3  
     ×      14 

1 

2     

14. 
4 

3  

10  
     ×      4 

1 

2     
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15. 
11 

9  

13  
     ×      1 

8  

11     

16. 
12 

5 

6  
     ×      1 

4 

9     
17. 

12 
4  

11  
     ×      17 

4 

6     

18. 
5 

6  

14  
     ×      3 

1 

2     
 

Solve for each of the given problems. 
Write the answer in lowest terms. 

 

1. 
2 

1 

6  
     ÷       

1 

3     

2. 
1 

2 

4  
     ÷       

1 

3     
3. 

3 
2 

3  
     ÷      3 

1 

4     

4. 
 
4 

6  
     ÷       

6 

7     
5. 

 
1 

2  
     ÷      2 

5 

7     

6. 
3 

7 

9  
     ÷      3 

1 

7     
7. 

13 
1 

3  
     ÷      10 

1  

10     

8. 
11 

8 

9  
     ÷      13 

1 

8     
9. 

10 
3  

10  
     ÷       

2 

3     

10. 
6 

3 

5  
     ÷      4 

1 

5     
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11. 
9 

4 

7  
     ÷      7 

8 

9     

12. 
15 

1 

4  
     ÷      7 

5 

8     
13. 

1 
1 

9  
     ÷      3 

1 

3     

14. 
9 

9  

10  
     ÷      4 

1 

5     
15. 

 
4 

8  
     ÷      6 

6  

13     

16. 
13 

1 

7  
     ÷      1 

4 

5     
17. 

7 
3 

8  
     ÷       

1 

2     

18. 
3 

4  

11  
     ÷      1 

2 

3     
 
 
Decimals 
 

 
The numerals we use today are called decimal numerals.  These 
numerals stand for the numbers in the decimal system.  The 
decimal system is also known as the Arabic system.  The 
decimal system was first created by Hindu astronomers in India 
over a thousand years ago.  It spread into Europe around 700 
years ago.   
 
The decimal system uses ten symbols:  0, 1, 2, 3, 4, 5, 6, 7, 8, 
and 9.  The word “decimal” comes from the Latin root decem, 
meaning “ten.” 
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Comparing Decimals 
 
 
Comparing decimals uses an important mathematical concept.  
You can add zeros to the right of the last decimal digit without 
changing the value of the number.  Study these examples. 
 
RULE  When comparing decimals with the same number of 
decimal places, compare them as though they were whole 
numbers. 
Example     Which is greater, 0.364 or 0.329? 
                    Both numbers have three decimal places.  Since 364          

is greater than 329, the decimal 0.364 > 0.329. 
 
 The rule for comparing whole numbers in which the 
number with more digits is greater does not hold true for 
decimals.  The decimal number with more decimal places is not 
necessarily the greater number. 
 
RULE  When decimals have a different number of digits, write 
zeros to the right of the decimal with fewer digits so the 
numbers have the same number of decimal places.  Then 
compare. 
Example     Which is greater, 0.518 or 0.52? 
      Add a zero to 0.52. 
      Since 520 > 518, the decimal 0.52 > 0.518. 
 
RULE  When numbers have both whole number and decimal 
parts, compare the whole numbers first. 
Example 1     Compare 32.001 and 31.999. 
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Since 32 is greater than 31, the number 32.001 is 
greater than 31.999.  It does not matter that 
0.999 is greater than 0.001. 

 
Using the same rules, you can put several numbers in order 

according to value.  When you have several numbers to 
compare, write the numbers in a column and line up the decimal 
points.  Then add zeros to the right until all the decimals have 
the same number of decimal digits. 

 
Example 2     A digital scale displays weight to thousandths of a     

pound. 
 Three packages weigh 0.094, 0.91, and 0.1 of a 

pound.  Arrange the weights in order from greatest 
to least. 

 
Step 1   Write the weights in a column, aligning the   0.094 
              decimal point.                                                 0.910 
Step 2   Add zeros to fill out the columns.                   0.100 
Step 3   Compare as you would whole numbers.    
 
In order from greatest to least, the weights are 0.91, 0.1, and 
0.094 of a pound. 
 

Equivalent Decimals 
Decimals that name the same number or amount 

Example: 
0.5 = 0.50 = 0.500 
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Compare the given decimals. 

1.   0.902   <   9.02      
2.   1168.2 _______ 116.62      
3.   0.950 _______ 0.85      
4.   .910 _______ 0.091      
5.   902842.032 _______ 902842.039      
6.   4535.3 _______ 4531.6      
7.   428871.038 _______ 428871.059      
8.   3382.292 _______ 3328.292      
9.   0.979 _______ 0.055      
10.   647467.088 _______ 647467.068      
11.   0.259 _______ 25.9      
12.   854869.085 _______ 854869.04      
13.   0.76 _______ 0.83      
14.   0.464 _______ 46.4      
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15.   9.400 _______ 0.49      
16.   0.96 _______ 0.02      
17.   0.93 _______ 9.3      
18.   0.936 _______ 9.36      
19.   0.19 _______ 0.91      
 
 
Decimals and Place Value 
 

Decimal 
A number that uses place value and a decimal point to show 

values less than one, such as tenths and hundredths 

Example: 
3.47 

 
 
 hundreds  tens ones Decimal 

point  
tenths  hundredths  thousandths  

10 1        
    10                

 1 0 . 1   

205 3 
     100      

2 0 5 . 0 3  

4   9 
  1000 

  4 . 0 0 9 
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Tenth 
One of ten equal parts 

Example: 

 

 

Hundredth 
One of one hundred equal parts 

Example: 

 

 

Thousandth 
One part of 1,000 equal parts 

Example: 

 



 57 

How do you write 16.034 in words? 

 Read the whole number part of the number.  Say and to 
represent the decimal point.  Read the digits to the right of the 
decimal point, and say the place name of the last digit on the 
right.  Note that there are no commas setting off groups of three 
digits in the decimal part of the number to the right of the 
decimal point. 

 The number 16.034 is read sixteen and thirty-four 
thousandths. 

⇒⇒  Be careful!!!  Although most Canadians and 
Americans recognize the “.” as a decimal point, the 
decimal point is expressed as a comma in many 
countries.  Most French Canadians use the comma to 
represent the decimal point. 

 
Decimal Fractions and Decimal Numbers 
 
 
Decimal fractions or decimals are fractions with denominators 
of 10, 100, 1,000, 10,000, and so on. 
 
Decimal fractions are written using a decimal point: 
 
 1  =  .1          1   =  .01         1    =  .001 
       10                100                 1000 
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Changing a Fraction to a Decimal 
 
 
Any fraction can be written as a decimal by dividing the 
numerator by the denominator, and adding a decimal point in the 
correct place. 
 
 1  =            .1          3  =           .6          1  =            .25 
       10     10    1.0          5       5     3.0         4       4      1.00 

⇒⇒  In decimal notation, a decimal point distinguishes 
whole numbers from decimal fractions: 

 
                          1  =  1.0 
                          1  =  0.1 
                         10 
                       1 1  =  1.1 
                         10 
 
Changing Decimals to Fractions 
 
 
Both decimals and fractions can be used to show part of a 
whole.  Sometimes it is easier to calculate using fractions.  At 
other times, decimals are more useful.  If you know how to 
change from one form to the other, you can solve any problem 
using the form that is best for the situation. 
 
Example  Change 0.375 to a fraction. 
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Step 1  Write the number without the decimal point as the 
numerator of the fraction. 

 
0.375 = 375 

             ? 
 
Step 2  Write the place value for the last decimal digit as the 

denominator. 
 

0.375 = 375 
             1000 

 
Step 3  Reduce the fraction to lowest terms. 
 

 375 ÷ 125 = 3 
                                       1000 ÷ 125    8 
 
The decimal 0.375 is equal to the fraction 3/8. 

 

 

Write each fraction in decimal format. 

1. 8  

10 
= 0.8 

2. 1  

100 
= _______ 

3. 7  

50 
= _______ 

4. 5  

25 
= _______ 
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5. 65  

20 
= _______ 

6. 3  

4 
= _______ 

7. 12  
50 

= _______ 
8. 13  

20 
= _______ 

9. 12  
20 

= _______ 
10. 12  

100 
= _______ 

11. 106  
20 

= _______ 
12. 35  

100 
= _______ 

13. 27  

50 
= _______ 

14. 15  

20 
= _______ 

15. 9  

10 
= _______ 

16. 235  

50 
= _______ 

17. 1  

5 
= _______ 

18. 238  

50 
= _______ 

19. 204  

40 
= _______ 

20. 5  

50 
= _______ 

21. 2  
5 

= _______ 
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Write each decimal as a fraction in lowest terms. 

1. 0.8 
= 

4  
5 

2. 0.12 
= _______ 

3. 0.16 = _______ 4. 0.35 = _______ 

5. 0.41 = _______ 6. 0.84 = _______ 

7. 0.37 = _______ 8. 0.04 = _______ 

9. 0.32 = _______ 10. 0.81 = _______ 

11. 0.09 = _______ 12. 0.75 = _______ 

13. 0.49 = _______ 14. 0.55 = _______ 

15. 0.7 = _______ 16. 0.58 = _______ 

17. 0.65 = _______ 18. 0.76 = _______ 

19. 0.21 = _______ 20. 0.95 = _______ 
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Repeating Decimals 
 
 
When ¼ is written as a decimal, the process is exact.  The 
quotient is exactly .25 and the remainder is 0.  This type of 
decimal is called a terminating decimal. 
 
Some fractions, when written as a division sentence, never reach 
a final digit.  For example: 
 
 1 =            .333 
        3     3      1.000 
                       -  9__ 
                          10 
                       -    9_ 
                            10 
 
Since the pattern in the quotient repeats, we write 1/3 as .3 or 
.3…to show that the pattern continues forever.  
 
To convert a repeating decimal to a fraction, use the following 
example. 
 
Example  Change 0.3 to a fraction.   
                Note that 0.3 is a repeating decimal.  (The bar 

indicates which number is repeated.)  It can also be 
written 0.333333….   
To change this type of decimal to a fraction, follow 
these steps: 
 

Step 1  Let F represent the repeating decimal 0.333333…. 
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             So 10F (10 x F) represents the repeating decimal 
3.333333…. 

 
Step 2  Subtract F from 10F. 
 

10F = 3.333333… 
    F = 0.333333… 

                                       9F = 3 
              
             This means F = 3/9, which reduces to 1/3. 
             The decimal 0.3 = 1/3 
 
To convert repeating decimals that have two or three numbers 
that repeat, use the following examples. 
 
Example  Change .2424… to a fraction. 
 
Step 1  Let F represent the repeating decimal .2424…. 
            So 100F (100 x F) represents the repeating decimal 

24.2424…. 
   
Step 2  Subtract F from 100F. 
 

100F = 24.2424 
                                             F = 00.2424 
                                         99F = 24 
 
             This means F = 24/99, which reduces to 8/33. 
             The decimal .24 = 8/33 
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Example  Change .833… to a fraction. 
 
Step 1  Let F represent the repeating decimal .833…. 
            So 100F (100 x F) represents the repeating decimal 

83.333… and 10F (10 x F) represents the repeating 
decimal 8.333…. 

   
Step 2  Subtract 10F from 100F. 
 

100F = 83.333 
                                          10F =   8.333 
                                          90F = 75 
 
             This means F = 75/90, which reduces to 5/6. 
             The decimal .83 = 5/6 
 

 
 
 

1. Convert 0.083333… to a fraction. 
2. Convert 0.444… to a fraction. 
3. Convert 0.466666… to a fraction. 
4. Convert 0.1083333… to a fraction. 
5. Convert 0.9166666… to a fraction. 
6. Convert 0.5454… to a fraction. 
7. Convert 0.148148… to a fraction. 
8. Convert 0.066666… to a fraction. 
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Adding decimals is easy. 
 
First, align the decimal points of the decimals.  Then treat 
decimal fractions like whole numbers, aligning the decimal 
point in the sum.  Adding decimals may look familiar---it’s just 
like adding money. 
 

 
                                       
 

Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need exact 
amounts.  You can estimate when you want to know if you have 
enough cash to pick up the three things you want at the grocery 
store or about how much each person should contribute to split 
the cost of lunch.  In such cases, you can use amounts rounded 
to the nearest dollar (the ones place). 

Rounding means to express a number to the nearest given place.  
The number in the given place is increased by one if the digit to 
its right is 5 or greater.  The number in the given place remains 
the same if the digit to its right is less than 5.  When rounding 
whole numbers, the digits to the right of the given place become 
zeros (digits to the left remain the same).  When rounding 
decimal numbers, the digits to the right of the given place are 
dropped (digits to the left remain the same). 
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If you are rounding 3 to the nearest tens place, you would 
round down to 0, because 3 is closer to 0 than it is to 10. 

 
 

If you were rounding 9, you would round up to 10. 
 

 
 

General Rule for Rounding to the Nearest 10, 100, 1,000, and 
Higher! 

Round down from numbers under 5 and round up from numbers 
5 and greater. 

The same holds true for multiples of 10.  Round to the nearest 
100 by rounding down from 49 or less and up from 50 or 
greater.  Round to the nearest 1,000 by rounding down from 499 
or less and up from 500 or greater. 
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Example     Using the following price list, about how much 
would Pat pay for a steering wheel cover, a wide-angle mirror, 
and an oil drip pan? 
 

Auto Parts Price List 
  

Outside Wide-Angle 
Mirror 

$13.45 

Steering Wheel Cover $15.95 
Oil Drip Pan $  8.73 
Windshield Washer 
Fluid 

$  2.85 

Brake Fluid $  6.35 
 
Round the cost of each item to the nearest dollar and find the 
total of the estimates. 
                    Item                                Cost     Estimate 

Steering wheel cover     $15.95        $16 
                    Wide-angle mirror           13.45         13 
                    Oil drip pan                  +   8.73      +    9 

      Total:                             $38.13        $38 
The best estimate is $38 which is close to the actual cost of 
$38.13. 
 
The steps for rounding decimals are similar to those you use for 
rounding whole numbers.  The most important difference is that 
once you have rounded off your number, you must drop the 
remaining digits. 
Example  Round 5.362 to the nearest tenth. 
 
Step 1  Find the digit you want to round to. 
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             It may help to circle, underline, or highlight it.  
5.362 

 

Step 2  Look at the digit immediately to the right of the 
highlighted digit. 

5.362 
 

Step 3  If the digit to the right is 5 or more, add 1 to the 
highlighted digit.  If the digit to the right is less than 5, 
do not change the highlighted digit.  Drop the remaining 
digits. 

5.4 
 
 

Examples  Round 1.832 to the nearest hundredth. 
 

1.832 rounds to 1.83 
 

   Round 16.95 to the nearest tenth. 
 

16.95 rounds to 17.0 
 

   Round 3.972 to the ones place. 
 

3.972 rounds to 4 
 

Subtracting decimals is easy. 
 
First, align the decimal points of the decimals.  Then treat 
decimal fractions like whole numbers, aligning the decimal 
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point in the remainder.  Subtracting decimals may look familiar-
--it’s just like subtracting money. 
 

 

To subtract decimals, if necessary, use place-holding zeros. 
 Note:  Whole numbers are understood to have a decimal point 
to the right of the ones place.  

12 - 4.08 =     12.00 
  -4.08 
   7.92 

 

Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need exact 
amounts.  In such cases, you can use amounts rounded to the 
nearest dollar (the ones place). 
 
Example      Susan has $213 in a checking account.  If she 

writes a check for $32.60, about how much will be 
left in the account? 

Round the amount of the check off to the nearest dollar and find 
the difference.   
                                  $213.00         $213 
                            -    $  32.60     -   $  33     
                                 $180.40          $180 
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The best estimate is $180 which is close to the actual amount of 
$180.40. 
 
 

 
 

 
1. 

  
1.297 

+  1.534 
 
  

   

2. 
  

780.44 
-  476.938 

 
  

   
3. 

  
9580.58 

-  4227.53 
 
  

   

4. 
  

9.992 
-  9.783 

 
  

   
5. 

  
8879.82 

-  1675.13 
 
  

   

6. 
  796.939 

+  531.87 
  

   

7. 
  

552 
+  320.583 

 
  

   

8. 
  

110.206 
+  668.37 

 
  

   
9. 

  7.47 + 43.41 =   
   

10. 
  88.49 - 0.081 =   
   

11.
  .861 + 0.081 =   
   

12. 
  601.2 + 24.11 =   
   

13. 
  0.378 - .103 =   
   

14. 
  8 - 4.535 =   
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15. 
  9.5 + 83.17 =   
   

16. 
  56.89 - 6.86 =   
   

17. 
  0.9 + 44.82 =   
   

18. 
  656.1 + 16.75 =   
   

 
Round to the nearest dollar:  
(1) $28.54          (2) $2.19          (3) $15.03          
 

(4) $9.31          (5) $23.11          (6) $15.25          
 
 
Round to tenths:  
(7) 4.29          (8) 31.87          (9) 321.33          
 

(10) 5.72          (11) 49.28          (12) 869.43          
 
 
Round to hundredths:  
(13) 0.483          (14) 8.881          (15) 31.737          
 

(16) 0.157          (17) 2.09          (18) 64.257          
Round to thousandths:  
(19) 0.2006          (20) 0.9373          (21) 0.7708          
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(22) 0.0773          (23) 0.5167          (24) 5.7805          
 
To multiply decimals, treat them as if they were whole numbers, 
at first ignoring the decimal point. 
 
 4.1 
       x .3 
       123 
 
Next, count the number of places to the right of the decimal 
point in the multiplicand.  Add this to the number of places to 
the right of the decimal point in the multiplier. 
 
 4.1   multiplicand ------------   one place 
       x .3   multiplier --------------- +one place 
                                                         two places 
 
 
Last, insert the decimal point in the product by counting over 
from the right the appropriate number of places. 
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Here are two other examples: 
 
 

8.9 65.003 
                 x 1.0                         x .025 
                    0 0                       325015 
                 8 9 0                     1300060 
                8. 9 0       1.625075 
 
Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need exact 
amounts.  In such cases, round each factor to its greatest place.  
Then multiply. 
Example     Richard earns $7.90 per hour and works 38.5 hours 

each week.  How much are his total earnings per 
week? 

 
Round each factor to its greatest place and multiply. 
 
                                 38.5             40 hours 
                               $7.90             $8 per hour 
                                0000         $320 weekly wages, estimate 
                              3465 
                            2695   
                         $304.150 
 
The best estimate is $320 which is close to the actual solution of 
$304.15. 
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Multiplying Decimals by 10, 100, and 1,000 
 
 
There are shortcuts you can use when multiplying decimals by 
10, 100, and 1,000.  
  
To multiply a decimal by 10, move the decimal point one place 
to the right. 
 
Example  .26 x 10 
 

 
 

To multiply a decimal by 100, move the decimal point two 
places to the right. 
 
Example  3.7 x 100 
  

 
 

To multiply a decimal by 1,000, move the decimal point three 
places to the right. 
 
Example  1.4 x 1,000 
 

 
 

Begin dividing decimals the same way you would divide whole 
numbers. 
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If the number in a division box (the dividend) has a decimal, but 
the number outside of the division box (the divisor) does not 
have a decimal, place the decimal point in the quotient (the 
answer) directly above the decimal point in the division box.  

 

 

If both the numbers inside and outside of the division box have 
decimals, count how many places are needed to move the 
decimal point outside of the division box (the divisor) to make it 
a whole number. Move the decimal point in the number inside of 
the division box  (the dividend) the same number of places. 
Place the decimal point in the quotient (the answer) directly 
above the new decimal point.  

 
 

If the number outside of the division box has a decimal, but the 
number inside of the division box does not, move the decimal 
place on the outside number however many places needed to 
make it a whole number. Then to the right of the number in the 
division box (a whole number with an "understood decimal" at 
the end) add as many zeros to match the number of places the 
decimal was moved on the outside number. Place the decimal 
point in the quotient directly above the new decimal place in the 
division box.      
                                                  



 76 

 
 
(Note that 6 = 6.0.) 
 
Estimating can be a very useful skill.  In many everyday 
situations involving money, for example, you do not need exact 
amounts.  In such cases, round the divisor to its greatest place, 
and round the dividend so that it can be divided exactly by the 
rounded divisor.  Then divide. 
 
Example     If a plane flew 2,419.2 miles in 6.3 hours, what was 

its average speed in miles per hour? 
 
Round the divisor to its greatest place, round the dividend so 
that it can be divided exactly by the rounded divisor, and divide. 
 

6.3              6 hours 
                              2,419.2       2,400 miles 
                              2,400 ÷ 6 = 400 miles per hour, estimate 
                              2,419.2 ÷ 6.3 = 384 miles per hour 
 
The best estimate is 400 miles per hour which is close to the 
actual answer of 384 miles per hour.  
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Dividing Decimals by 10, 100, and 1,000 
 
 
There are shortcuts you can use when dividing decimals by 10, 
100, and 1,000.  
  
To divide a decimal by 10, move the decimal point one place to 
the left. 
 
Example  7.2 ÷ 10 
 

 
 

To divide a decimal by 100, move the decimal point two places 
to the left. 
 
Example  364 ÷ 100 
 

 
 

To divide a decimal by 1,000, move the decimal point three 
places to the left. 
 
Example  25.3 ÷ 1,000 
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Solve each problem. 

1.    0.9
×  3

2.    8.2
×  0.6 

3.    0.2
×  5 

4.    6.1
×  0.4

  5.     5.8
×  0.49 

 

6.    2.5
×  0.16 

7.    4.9
×  0.33 

 

8.    4.5
×  0.96 

9.    1.7
×  0.25 

 

10.    7.3
×  0.65 

 

11.    5.6
×  0.5 

 

12.    9.4
×  0.08 

 

13.    19.44
× 20.887 

14.    22.66
×  24 

15.    49.33
× 27.154 

 

16.    31.42
× 18.867 
 

17.    26.05
×  16.98 

18.    34.8
× 21.013 

19.    14.58
× 40.286 

20.    49.46
×  23.1 

 
Solve each problem. 

1.  2.  3.  

4.  5.  6.  
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7.  8.  9.  

10.  11.  12.  

13.  14.  15.  

16.  17.  18.  

19.  20.  21.  

22.  23.  24.  

 

 
Money  
 
  
The word dollar comes from the German word for a large silver 
coin, the Thaler.  In 1781, cent was suggested as a name for the 
smallest division of the dollar.  Thomas Jefferson, third 
President of the United States and an amateur scientist, thought 
that the dollar should be divided into 100 parts.  The word cent 
comes from the Latin centum, which means one hundred. 
 
Canadian currency was first proposed in 1850, but the first coins 
were not released for circulation until December 12, 1858. 
 

1 penny = 1 cent (¢) 
1 nickel = 5 cents 
1 dime = 10 cents 

1 quarter = 25 cents 
    1 dollar ($) = 100 cents   
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Penny (Cent)                      Nickel                           Dime 
 

                                                                         
 
 

              Quarter                                     Dollar (Loonie) 
 

   
 

              Toonie 
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Canadian money is created in decimal-based currency.  That 
means we can add, subtract, divide, and multiply money the 
same way we do any decimal numbers. 
     The basic unit of Canadian currency is the “loonie” or dollar.  
The dollar has the value of one on a place value chart.  The 
decimal point separates dollars from cents, which are counted as 
tenths and hundredths in a place value chart. 
 
$1.11          ones = dollars    .   tenths = dimes    hundredths = pennies 
      
one cent                                                                                      1 
ten cents                          .             1                                0             
one dollar       1               .             0                                0 
 
 
 
$4.63           ones = dollars    .   tenths = dimes   hundredths = pennies 
    
three cents                                                                                 3 
sixty cents                              .               6                                  0 
four dollars          4                .               0                                  0  



$1.11 = $1.00 + 10⊄ + 1⊄⊄ + 1⊄ is read as 1 dollar and 11 cents 
$4.63 = $4.00 + 60⊄ + 3⊄⊄ + 3⊄ is read as 4 dollars and 63 cents 
 
When you write down amounts of money using the dollar 
sign, $, you write the amounts the same way as you write 
decimal numbers—in decimal notation.  There is a separate 
cents sign, ⊄⊄.  The cents sign does not use decimal 
notation.  So if you have to add cents to dollars, you have 
to change cents to dollar notation. 
 
     8⊄⊄ = $.08 
 
    36⊄⊄ = $.36 
 
   100⊄⊄ = $1.00 
 
 

 
 
 (1) Express 10 dollars, 1 

nickel, and 14 dimes in 
dollars. 

 

_____________________ 

 

 

 (2) Express 4 dollars, 14 
pennies, and 7 dimes 
in dollars. 

 

_____________________ 
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 (3) Express 7 dollars, 4 
dimes, 4 nickels, 11 
quarters, and 9 pennies 
in dollars. 

 

_____________________ 

 

 

 (4) Express 11 pennies, 3 
nickels, and 9 quarters 
in dollars. 

 

_____________________ 

 

 

 (5) Express 1 dollar, 14 
pennies, 10 nickels, 
and 5 dimes in dollars. 

 

_____________________ 

 

 

 (6) Express 13 dimes, 9 
dollars, 15 pennies, 5 
quarters, and 15 
nickels in dollars. 

 

_____________________ 

 

 

 (7) Express 10 pennies, 15 
nickels, 9 dimes, 15 
dollars, and 9 quarters 
in dollars. 

 

_____________________ 
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 (8) Express 5 dimes, 6 
nickels, 7 pennies, 15 
quarters, and 3 dollars 
in dollars. 

 

_____________________ 

 

 

 (9) Express 4 nickels in 
dollars. 

 
_____________________ 

 
 
Percent 
 

 
The term percent means parts per hundred.  Any fraction 
with a denominator of 100 can be written as a percentage, 
using a percent sign, %.  So, if you ate ½ of a pie, you ate 
50/100 or .50 or 50% of the pie. 
 

 
 

If you ate 1 of the pie, you ate 12.5% 
                                  8 

If you ate 3 of the pie, you ate 75% 
                                    4 

If you ate 1 of the pie, you ate 20% 
                                    5 
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⇒⇒  If you ate 1 whole pie, you ate 1.00 or 100% of the 
pie.   You ate the whole thing!!! 

    

What fraction of each grid is shaded? 

Grid 1 Grid 2 Grid 3 

   

 

Each grid above has 100 boxes. For each grid, the 
ratio of the number of shaded boxes to the total 
number of boxes can be represented as a fraction. 
  

Comparing Shaded Boxes to  
Total Boxes 

Grid Ratio Fraction 

1 96 to 100  
2 9 to 100  
3 77 to 100  
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We can represent each of these fractions as 
a percent using the symbol %. 

 = 96%   =   9%   = 77%  

Let's look at our comparison table again. This 
time the table includes percents. 

 

Comparing Shaded Boxes to Total Boxes 

Grid Ratio Fraction Percent 

1 96 to 100  96% 

2 9 to 100    9% 

3 77 to 100  77% 

 

It is easy to convert a fraction to a percent when its 
denominator is 100. If a fraction does not have a 
denominator of 100, you can convert it to an 
equivalent fraction with a denominator of 100, and 
then write the equivalent fraction as a percent. 
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Example 1: Write each fraction as a percent: 
     

   

 

Solution 

Fraction Equivalent 
Fraction 

Percent 

  50% 

  90% 

  80%  
 
You may also change a fraction to a percentage by dividing 
the fraction. 
 
 2  =           .40 
        5       5    2.00 
 
Then change the decimal to a fraction with 100 in the 
denominator. 
 
 .40  =  40  =  40% 
                  100 
 
To change a mixed number to a percent, change the mixed 
number to an improper fraction and multiply by 100. 
 
Example  Change 3 ¼ to a percent. 
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Step 1  Change the mixed number to an improper fraction. 
 

3 ¼ = 13 
                                                    4 
 
Step 2  Multiply by 100 and add the percent sign. 
 

13 x 100 
                                          4 
 

 
 

To change a percentage to a fraction or mixed number, 
write the percent as a fraction with a denominator of 100.  
Be sure to write the fraction in its lowest possible terms. 
  
4%  =  4  =  1            13%  =  13 
          100    25                        100 
 
150% = 150 = 3 = 1 ½  

100 2 
 
Converting percents with fraction parts requires extra steps. 
 
Example  Change 41 �% to a fraction. 
                 Write 41 � over 100 and divide. 
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The percent 41 2/3% is equal to the fraction 5/12.   

 
 
Writing Decimals as Percents 

 

Problem: What percent of a dollar is 76 
cents?  

   76 cents = .76  

   .76 = 76%   
Solution: 76 cents is 76% of a dollar.   

 

The solution to the above problem should not be 
surprising, since both dollars and percents are based 
on the number 100. As a result, there is nothing 
complicated about converting a decimal to a percent. 
To convert a decimal to a percent, move the 
decimal point two places to the right. Look at the 
example on the next page:  
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Example 1  Write each decimal as a percent:   
.93,    .08,    .67,    .41  

    

 

Solution 

Decimal Percent 

.93 93% 

.08   8% 

.67 67% 

.41 41%  

Each of the decimals in Example 1 has two places to 
the right of the decimal point. However, a decimal can 
have any number of places to the right of the decimal 
point. Look at Example 2 and Example 3:  

Example 2  Write each decimal as a percent:     
 .786,    .002,    .059,    .8719  

    

 

Solution 

Decimal Percent 

 .786     78.6% 

  .002         .2% 

  0.59       5.9% 

.8719   87.19% 
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Example 3  Write each decimal as a percent:      
.1958,   .007,    .05623,    .071362  

    

 

Solution 

Decimal Percent 

    .1958  19.58% 

      .007        .7% 

  .05623   5.623% 

.071362 7.1362%  
 
 
Writing Percents as Decimals 

 

Problem: What is 35 percent of one dollar?  
  

  
We know from the previous lesson 
that .35 = 35%. The word "of" means 
multiply. So we get the following: 

  35% x $1.00 = .35 x $1.00  
  .35 x $1.00 = .35 x 1 = .35  
  
Solution: 35% of one dollar is $.35, or 35 cents.  
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The solution to the problem on page 86 should not be 
surprising, since percents, dollars and cents are all 
based on the number 100. To convert a percent to a 
decimal, move the decimal point two places to the 
left. Look at the example below:  

 

Example 1 Write each percent as a decimal:   
18%,    7%,    82%,    55%  

    

 

Solution 

Percent Decimal 

18% .18 

  7% .07 

82% .82 

55% .55  

 

In Example 1, note that for 7%, we needed to add in a 
zero. To write a percent as a decimal, follow these 
steps:  

• Drop the percent symbol.  
• Move the decimal point two places to the left, 

adding in zeros as needed.  
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Why do we move the decimal point 2 places to the 
left? Remember that percent means parts per 
hundred, so 18% equals . From your knowledge of 
decimal place value, you know that  equals eighteen 
hundredths (.18). So 18% must also equal eighteen 
hundredths (.18). In Example 2 below, we take 
another look at Example 1, this time including the 
fractional equivalents.  

 

Example 2 Write each percent as a decimal:     
18%,    7%,    82%,    55%  

    

 

Solution 

Percent Fraction Decimal 

18%  .18 

  7%  .07 

82%  .82 

55%  .55  

 

Let's look at some more examples of writing percents 
as decimals. 

Example 3 Write each percent as a decimal:     
12.5%,    89.19%,    39.2%,  71.935%  
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Solution 

Percent Decimal 

 12.5%    .125 

   89.19%   .8919 

  39.2%     .392 

 71.935% .71935  

⇒⇒  To remember which way to move the decimal 
point when changing from a decimal to a percent 
or vice versa, think of your alphabet.  Think of 
the decimal as “d” and the percent as “p”.  To 
change from a decimal to a percent, move two 
places up your alphabet.  Move two places down 
your alphabet to go from a percent to a decimal. 

 
Converting percents with fraction parts to decimals requires 
extra steps. 
 
Example  Change 15 ¼% to a decimal. 
                 Change ¼ to a decimal. 
 

1 x 25 =  25 
                                      4 x 25 = 100 

25 = .25 
                                        100 
    

 Combine the decimal with the original whole 
umber part of the percent and then convert the 
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percent to a decimal by moving the decimal 
point two places to the left. 

 
15 ¼% = 15.25% = .1525 

 
The percent 15 ¼% is equal to the decimal .1525.   
 
 

 
 
Write each fraction as a percent. 

1. 2 

100 
= 2% 

2. 1  

10 
= ____ 

3. 47  

100 
= ____ 

4. 15  
25 

= ____ 
5. 32  

100 
= ____ 

6. 3  
4 

= ____ 

7. 17  
50 

= ____ 
8. 63  

90 
= ____ 

9. 13  
20 

= ____ 

10. 4  
5 

= ____ 
11. 6  

60 
= ____ 

12. 34  
50 

= ____ 

13. 7  

20 
= ____ 

14. 24  

75 
= ____ 

15. 4  

20 
= ____ 

16. 9  

30 
= ____ 

17. 16  

40 
= ____ 

18. 14  

50 
= ____ 
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19. 8  

50 
= ____ 

20. 39  

75 
= ____ 

21. 86  

100 
= ____ 

 

22.  Write each decimal as a percent  
    

a)  0.26 ________________ 
b)  0.94 ________________ 
c)  0.71 ________________ 
d)  0.35 ________________ 

 

e)  0.01 ________________ 
f)  0.13 ________________ 
g)  0.36 ________________ 
h)  0.07 ________________ 

 

23.  Write each percent as a fraction  
    

a)  16% ________________ 
b)  54% ________________ 
c)  59% ________________ 
d)  45% ________________ 

 

e)  58% ________________ 
f)  86% ________________ 
g)  47% ________________ 
h)  8% ________________ 
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24.  Write each percent as a decimal  
    

a)  95% ________________ 
b)  59% ________________ 
c)  24% ________________ 
d)  35% ________________ 

 

e)  22% ________________ 
f)  55% ________________ 
g)  73% ________________ 
h)  38% ________________ 

 
Adding, subtracting, multiplying, and dividing percents 
follows the same procedure as whole numbers. 
 
Examples  10% + 20% = 30% 
                  40% - 30% = 10% 
                  50% x 60% = 3000% 
                  80% ÷÷ 20% = 4% 
 
 

⇒⇒  You should know that, although it is possible to 
add and subtract percents, an initial discount of 
15%, for example, followed by an additional 
discount of 25% does NOT create a 40% 
reduction in price but rather a discount of 
36.25%. 
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Example  June was about to purchase a $250 coat at a 15%    
discount when the cashier told her that the store 
was having a special promotion.  All June had to 
do was stick her hand into a box and pull out a 
circular disc.  Whatever number was on the disc 
would be discounted from the price of the coat 
that she was going to buy.  June put her hand in 
and pulled out a circle with “25%” marked on it.  
How much did June end up paying for the coat? 

 
Step 1  Calculate the original amount to be discounted off 

the original price. 
 

$250 x 15% = 
$250 x .15 = $37.50 

 
Step 2  Subtract the original amount to be discounted from 

the original price. 
 

$250.00 
                                     -   $  37.50 
                                         $212.50 
 
Step 3  Take the new discounted price and calculate how 

much more is to be taken off the discounted price of 
the coat. 

 
$212.50 x 25% = 

$212.50 x .25 = $53.125 = $53.13 (rounded to the nearest 
cent) 
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Step 4  Subtract the new amount from the discounted price. 
 

$212.50 
                                      -  $  53.13 
                                         $159.37 
 
June may now purchase the $250 coat for $159.37. 
 
If the original discount had been 40% (15% + 25%), we 
could have multiplied $250 by .40 and the price would 
have been brought down by $100 to $150.  At least, June 
can feel fortunate that she received her coat at a discount. 
 
Ratio, Proportion and Percent  
 
Introduction to Ratio, Proportion, and Percent 
 
 
To find a percentage of a number, multiply the number by 
the percentage written in its decimal fraction form.  Find 
25% of 12. 
 
 .25 x 12 = 3 
 
To find what percentage one number is of another, write 
the numbers as a fraction.  Divide the fraction into its 
decimal form.  Then change the decimal into its percentage 
form.  12 is what percent of 48? 
 
 12 or             .25  =  25% 
        48      48    12.00 
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To find a number when a percentage of it is known, try 
this: 
 
Nine is 25% of what number? 
 

25 =  9 
       100     ?               25 x ? = 100 x 9 
                                   25 x ? = 900 
                                           ? = 900 ÷ 25 
                                           ? = 36   
 
Nine is 25% of 36. 
 
Some people like to use a formula to find the percent of a 
number, what percent one number is of another, or a 
number when a percent is given.  The formula looks like 
this: 
 

r  = P 
                                         100  W 
 r = percent rate 
 P = part of the number 
 W = the whole (entire) number 
 
So, to solve the problem, nine is 25% of what number, we 
would follow these steps. 
 

Step 1  Write down the formula. 
 

r  = P 
                                         100  W 
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Step 2  Insert the necessary information in the correct 
places. 
 

25  = 9 
                                         100     ? 
 
Step 3  Cross multiply. 
 

25 x ? = 9 x 100 
                                       25 x ? = 900 
 
Step 4  Divide and solve. 
 
                                       ? = 900 ÷÷ 25 
                                       ? = 36 
 
Therefore, nine is 25% of 36. 
 
 

 
 
  (1)   What % of 3100 is 2511? 
(2) What is 13 ½ % of 39? 
(3) What is 3 ½ % of 90? 
(4) What % of 27000 is 202.5? 
(5) 170.4 is 0.71% of what number? 
(6) What is 40% of 4000? 
(7) What is 0.41% of 20000? 
(8) 1292 is 68% of what number? 
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(9) What is 0.68% of 9000? 
(10)   What is 51% of 3400? 
(11)   What % of 34000 is 170? 
(12)   What % of 3800 is 2698? 
(13)   924 is 77% of what number? 
(14)   What is 8 ½ % of 97? 
(15)   What is 7 ½ % of 64? 
(16)   98.4 is 0.82% of what number? 
(17)   What is 3 ½ % of 75? 
(18)   What is 3% of 3900? 
(19)   What % of 47000 is 432.4? 
(20)   What is 0.06% of 12000? 
(21)   500 is 20% of what number? 
(22)    61.6 is 0.28% of what number? 
(23)   What is 19% of 29? 
(24)   What % of 700 is 350? 
(25)   What % of 1700 is 306? 
(26)   70 is 0.25% of what number? 
(27)   2310 is 77% of what number? 
(28)   What is 68% of 1300? 
 
Percent increase and decrease 

Percent increase and decrease of a value measure how that 
value changes, as a percentage of its original value.  

Example: A collectors' comic book is worth $120 in 1994, 
and in 1995 its value is $132. The change is $132 -
 $120 = $12, an increase in price of $12; since $12 is 10% 
of $120, we say its value increased by 10% from 1994 to 
1995.  
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Example: A bakery makes a chocolate cake that has 8 
grams of fat per slice. A new change in the recipe lowers 
the fat to 6 grams of fat per slice. The change is 8g -
 6g = 2g, a decrease of 2 grams; since 2 grams is 25% of 8, 
we say that the new cake recipe has 25% less fat, or a 25% 
decrease in fat.  

Example: Amy is training for the 1500 meter run. When 
she started training she could run 1500 meters in 5 minutes 
and 50 seconds. After a year of practice her time decreased 
by 8%. How fast can she run the race now? Her old time 
was 5 × 60 + 50 = 350 seconds, and 8% of 350 is 28, so she 
can run the race in 350 - 28 = 322 seconds (5 minutes and 
22 seconds).  

Example: A fishing magazine sells 110000 copies each 
month. The company's president wants to increase the sales 
by 6%. How many extra magazines would they have to sell 
to reach this goal? This problem is easy, since it only asks 
for the change in sales: 6% of 110000 equals 6600 more 
magazines.  
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Solve the problems below. 
 
1.  By changing jobs, Dave increased his monthly salary by 

7%.  What does Dave earn now if his previous job paid 
him $1230 per month? 

 
2.  To lose weight, Greg has been advised to cut his daily 

calorie intake by 30%.  Before starting this diet, Greg 
consumed about 2700 calories each day.  While on the 
diet, what target level (to the nearest 100 calories per 
day) should Greg try to attain? 

 
3.  Central Hardware places a 30% markup on each item it 

sells.  If Central pays $13.50 for StrongArm Hammers, 
what price will Central charge its own customers for 
these hammers? 

 
4.  During the July 4th sale, Valley Appliances is marking 

down its appliances by 20%.  What will be the sale 
price of a washer that normally sells for $289? 

 
Ratios describe the size of things in comparison to each 
other.  Ratios are sometimes written in the form of 
fractions.  More often, the symbol : is used to separate the 
numerator and the denominator. 
 For example, if you ate 2 parts of a pie that had been 
cut into 5 parts, the ratio of pieces of pie you ate to the 
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uneaten pieces of pie is 2 to 3.  The ratio may be written as 
2:3 or 2. 

  3 
 

Writing the ratio in words will help you keep the numbers 
in the correct order.  The words will also help you 
remember the meaning of the numbers.  Including labels in 
your final ratio is also helpful. 
 
Example  If Barbara earns $180 in 15 hours, how much 

does she earn per hour? 
 
Write the ratio of earnings to hours.  Then divide to 
simplify. 
 

dollars earned = $180 = 180 ÷÷ 15 = $12 
                      hours               15        15 ÷÷ 15    1 hr 
 
Barbara earns $12 for every 1 hour she works.  In other 
words, she earns $12 per hour. 

 
 
Reducing Ratios 
 

Reducing a ratio means finding an equal, simplified version 
of the original.  The ratio is reduced to lowest terms when 
there is no number other than 1 that will divide evenly into 
both of the numbers that make up the ratio. 
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 To simplify a ratio, divide both of the numbers that 
make up the ratio by the same number, and write the new 
ratio. 
 
Example  In one hour, 10 customers visited Stuart’s 

newsstand.  Of those, 6 bought a magazine.  
What is the ratio of those who bought a 
magazine to those that did not? 

 
Write a ratio:  bought magazines:didn’t buy magazines 
 

6:4 
 

Simplify the ratio by dividing both of the numbers in the 
ratio by 2.  
  

6:4 = 3:2 
You may also represent the ratios as fractions when 
simplifying. 
   6 = 6 ÷ 2 = 3 

                4    4 ÷ 2    2 
 
  3 = 3:2 
                2 
 

When using ratios, it is often necessary to change from one 
unit of measure to another. 
 
Example  The ratio of 59 minutes to 4 hours. 
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Step 1  Use the appropriate conversion factor. 
 

1 hr = 60 min 
4 hr = 60 x 4 

4 hr = 240 min 
 

Step 2  Substitute the converted units into the original 
ratio. 

 

The ratio of 59 minutes to 4 hours 

becomes 

the ratio of 59 minutes to 240 minutes 
or 
 

59:240 
 

Step 3  Reduce if necessary. 
 
Answer:  The ratio 59:240 cannot be reduced; therefore 

your final answer is  59:240 
 
If decimals are being used in a ratio, convert them to whole 
numbers and then reduce if necessary.  
 
Example  The ratio of .3 to 21 
 
Step 1  Multiply both of the numbers in the ratio by the 

same number so that the decimal can be 
converted to a whole number. 
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.3 to 21 

10 x .3 to 21 x 10 
3 to 210 

3:210 
 

Step 2  Reduce if necessary. 
 

3:210 
3 ÷ 3:210 ÷ 3 

1:70 
 

Answer:  The ratio of .3 to 21 when reduced is 1:70 
 
 

 
 

 
1. The ratio of 16 to 35 

     16:35 or 16 to 35  
2. The ratio of 22 to 21 

__________________  
3. The ratio of 19 to 6 

__________________  
4. The ratio of 9 to 35 

__________________  
5. The ratio of 15 to 20 

 
__________________  

6. The ratio of 17 mins to 
85 mins 
__________________  

7. The ratio of 128 secs to 
32 secs 
__________________  

8. The ratio of 66 yr to 22 
yr 
__________________  
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9. The ratio of 39 yr to 
156 yr 
__________________  

10. The ratio of 25 secs to 
25 secs 
__________________  

11. The ratio of 8 secs to 
16 secs 
__________________  

12. The ratio of 23 mins to 
23 mins 
__________________  

13. The ratio of 8 mins to 
6 hours 
__________________  

14. The ratio of 2 hours to 
1 day 
__________________  

15. The ratio of 0.5 to 6 
 
__________________  

16. The ratio of 0.38 to 
44% 
__________________  

17. The ratio of 28% to 
85% 
__________________  

18. The ratio of 0.41 to 0.2 
 
__________________  

19. The ratio of 3 oz to 30 
oz 
__________________  

20. The ratio of 9 dimes to 
8 dimes 
__________________  

 
 

 
 
Calculating Equal Ratios 
 
If one cherry pie is baked for every 4 apple pies, the ratio is 
1:4, or ¼.  



 110 

 
If the number of apple pies is increased to 12, how many 
cherry pies are needed to keep the same ratio? 
 To find the solution, write the ratios as an equation. 
 
1  =  ? 
4     12 
  
 To solve, multiply (or divide) each term of the first 
ratio by the same number to make a true statement. 
 
1  x  3  =  3 
4      3     12 
 
 1:4 and 3:12 are equal ratios. 
 
 
 
 You can also find the missing term by cross-
multiplying and then dividing. 
 
1  x  ?                 1 x 12 = 4 x ? 
4     12                      12 = 4 x ? 

4 4 
 3 = ? 

   
When ratios are equal or equivalent, they are said to be 
proportional and can be referred to as true proportions.  
When ratios are not equal, they are said to be non-
equivalent or disproportionate. 
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The terms of a proportion are: 
 

first → a = c ← third 
                          second → b    d ← fourth 
 
The extremes are the first and fourth terms of a proportion. 
The means are the second and third terms of a proportion. 
 
Proportions are often written using a fraction bar that 
stands for “is compared to”. For example, 2/3 = 6/9 means 
2 compared to 3 is the same as 6 compared to 9. 
 
A direct proportion is indicated when two quantities are 
so related that an increase in one causes a corresponding 
increase in the other or when a decrease in one causes a 
corresponding decrease in the other. 
 
 
The following is a list of directly proportional relationships. 
 

a.  The faster the speed, the greater the distance 
covered. 

        b.  The more people working, the greater amount of 
work done.   

        c.  The slower the speed, the lower the number of 
revolutions. 

        d.  The shorter the object, the shorter the shadow. 
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In each of the following proportions solve for the unknown 
value. 

1. 3  

36 
= 

? 

12 

2. ? 

36 
= 

7 

6 

3. ? 

28 
= 

10 

7 

4. 12 

? 
= 

36 

27 

5. 60 

? 
= 

10 

8 

6. 33 

? 
= 

11 

5 

7. 20 

30 
= 

? 

39 

8. 98 

35 
= 

? 

10 

9. ? 

8 
= 

91 

28 

10. ? 
130 

= 
42 
28 

11. ? 
37 

= 
108 
148 

12. 36 
38 

= 
90 
? 

13. 52 

88 
= 

? 

44 

14. ? 

54 
= 

40 

15 

15. 36 

? 
= 

99 

11 

16. ? 

13.7 
= 

130.4 

54.8 

17. 75.6 

80.6 
= 

37.8 

? 

18. 48 

4.3 
= 

96 

? 

19. 60 
63 

= 
40 
? 

20. 10 
2 

= 
? 

42 
21. 18 

54 
= 

? 
60 
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Mark True or False for Each of the Following 
 
   1.  2:3 = 10:15                      T          F 
   2.  14:9 = 7:11                      T          F 
   3.  9:20 = 12:40          T          F 
   4.  28:72 = 70:180         T          F 
   5.  16.8:12 = 14:10               T          F 
 
Understanding Probability 
 
What is an event? 

An event is an experiment or collection of experiments.  

Examples:  

The following are examples of events.  

1) A coin toss. 
2) Rolling a die. 
3) Rolling 5 dice. 
4) Drawing a card from a deck of cards. 
5) Drawing 3 cards from a deck. 
6) Drawing a marble from a bag of different colored   
marbles. 
7) Spinning a spinner in a board game. 
8) Tossing a coin and rolling a die.  
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Possible Outcomes of an Event 

Possible outcomes of an event are the results that may 
occur from any event. (Remember, they may not occur.)  

Examples:  

The following are possible outcomes of events.  

1) A coin toss has two possible outcomes. The outcomes 
are "heads" and "tails". 
2) Rolling a regular six-sided die has six possible 
outcomes. You may get a side with 1, 2, 3, 4, 5, or 6 dots. 
3) Drawing a card from a regular deck of 52 playing cards 
has 52 possible outcomes. Each of the 52 playing cards is 
different, so there are 52 possible outcomes for drawing a 
card. 
4) How many different outcomes are there for the color of 
marble that may be drawn from a bag containing 3 red, 4 
green, and 5 blue marbles? This event has 3 possible 
outcomes. You may get a red marble, a green marble, or a 
blue marble. Even if the marbles are different sizes, the 
outcome we are considering is the color of the marble that 
is drawn.  
5) How many different outcomes are there for the colors of 
two marbles that may be drawn from a bag containing 3 
red, 4 green, and 5 blue marble? This event has 6 possible 
outcomes: you may get two reds, two greens, two blues, a 
red and blue, a red and green, or a blue and green. 
6) Rolling two regular dice, one of them red and one of 
them blue, has 36 possible outcomes. The outcomes are 
listed in the table below.  
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 Red Die  
 Result: Red1  Red2 Red3 Red4 Red5 Red6  

 Blue1 Blue1, 
Red1  

Blue1, 
Red2 

Blue1, 
Red3 

Blue1, 
Red4 

Blue1, 
Red5 

Blue1, 
Red6  

 Blue2 Blue2, 
Red1  

Blue2, 
Red2 

Blue2, 
Red3 

Blue2, 
Red4 

Blue2, 
Red5 

Blue2, 
Red6  

Blue 
Die  

Blue3 Blue3, 
Red1 

Blue3, 
Red2 

Blue3, 
Red3 

Blue3, 
Red4  

Blue3, 
Red5 

Blue3, 
Red6 

 Blue4 Blue4, 
Red1  

Blue4, 
Red2 

Blue4, 
Red3 

Blue4, 
Red4 

Blue4, 
Red5 

Blue4, 
Red6  

 Blue5 Blue5, 
Red1  

Blue5, 
Red2 

Blue5, 
Red3 

Blue5, 
Red4 

Blue5, 
Red5 

Blue5, 
Red6  

 Blue6 Blue6, 
Red1  

Blue6, 
Red2 

Blue6, 
Red3 

Blue6, 
Red4 

Blue6, 
Red5 

Blue6, 
Red6  

Note that the event tells us how to think of the outcomes. 
Even though there are 12 different marbles in example 4, 
the event tells us to count only the color of the die, so there 
are three outcomes. In example 6, the two dice are 
different, and there are 36 possible outcomes. Suppose we 
don't care about the color of the dice in example 6. Then we 
would only see 21 different outcomes: 1-1, 1-2, 1-3, 1-4, 1-
5, 1-6, 2-2, 2-3, 2-4, 2-5, 2-6, 3-3, 3-4, 3-5, 3-6, 4-4, 4-5, 4-
6, 5-5, 5-6, and 6-6. (We think of a 1 and a 2, a 1-2, as 
being the same as a 2 and a 1.)  

 
Probability of an Outcome 

The probability of an outcome for a particular event is a 
number telling us how likely a particular outcome is to 
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occur. This number is the ratio of the number of ways the 
outcome may occur to the number of total possible 
outcomes for the event. Probability is usually expressed as 
a fraction or decimal. Since the number of ways a certain 
outcome may occur is always smaller or equal to the total 
number of outcomes, the probability of an event is some 
number from 0 through 1.  

Example:  

Suppose there are 10 balls in a bucket numbered as follows: 
1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. A single ball is randomly 
chosen from the bucket. What is the probability of drawing 
a ball numbered 1? There are 2 ways to draw a 1, since 
there are two balls numbered 1. The total possible number 
of outcomes is 10, since there are 10 balls.  

The probability of drawing a 1 is the ratio 2/10 = 1/5.  

Example:  

Suppose there are 10 balls in a bucket numbered as follows: 
1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. A single ball is randomly 
chosen from the bucket. What is the probability of drawing 
a ball with a number greater than 4? There are 3 ways this 
may happen, since 3 of the balls are numbered greater than 
4. The total possible number of outcomes is 10, since there 
are 10 balls. The probability of drawing a number greater 
than 4 is the ratio 3/10. Since this ratio is larger than the 
one in the previous example, we say that this event has a 
greater chance of occurring than drawing a 1.  
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Example:  

Suppose there are 10 balls in a bucket numbered as follows: 
1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. A single ball is randomly 
chosen from the bucket. What is the probability of drawing 
a ball with a number greater than 6? Since none of the balls 
are numbered greater than 6, this can occur in 0 ways. The 
total possible number of outcomes is 10, since there are 10 
balls. The probability of drawing a number greater than 6 is 
the ratio 0/10 = 0.  

Example:  

Suppose there are 10 balls in a bucket numbered as follows: 
1, 1, 2, 3, 4, 4, 4, 5, 6, and 6. A single ball is randomly 
chosen from the bucket. What is the probability of drawing 
a ball with a number less than 7? Since all of the balls are 
numbered greater than 7, this can occur in 10 ways. The 
total possible number of outcomes is 10, since there are 10 
balls. The probability of drawing a number less than 7 is 
the ratio 10/10 = 1. 
Note in the last two examples that a probability of 0 meant 
that the event would not occur, and a probability of 1 meant 
the event definitely would occur.  

Example:  

Suppose a card is drawn at random from a regular deck of 
52 cards. What is the probability that the card is an ace? 
There are 4 different ways that the card can be an ace, since 
4 of the 52 cards are aces. There are 52 different total 
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outcomes, one for each card in the deck. The probability of 
drawing an ace is the ratio 4/52 = 1/13.  

Example:  

Suppose a regular die is rolled. What is the probability of 
getting a 3 or a 6? There are a total of 6 possible outcomes. 
Rolling a 3 or a 6 are two of them, so the probability is the 
ratio of 2/6 = 1/3.  

 

 

Determine the probability for each.   
 

1. Drawing a heart from a deck of cards?  _______ 
2. Drawing a green ball from a box containing 9 white 

balls and 3 green balls?  _______ 
3. Drawing a black card from a deck of cards?  _______ 
4. Rolling an even number on a die?  _______ 
5. Drawing a queen from a deck of cards?  _______ 
6. Rolling an odd number on a die?  _______ 
7. Drawing a club from a deck of cards?  _______ 
8. Drawing a black checker from a box containing 14 

checkers, 6 of which are black?  _______ 
9. Drawing a 7 from a deck of cards?  _______ 

10. Drawing a red card from a deck of cards?  _______ 
11. Drawing a black sock from a drawer containing 3 

white socks, 6 brown socks, 2 black socks, and 7 blue 
socks?  _______ 
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12. Drawing an 8 from a deck of cards?  _______ 
13. Drawing a diamond from a deck of cards?  _______ 
14. A box contains 4 pennies, 12 nickels, and 20 dimes.  

Suppose you reach into the box and randomly take 
out 1 coin.  What is the probability that the coin you 
choose will be a penny?  _______ 

15. At his diner, Joe serves orange, cola, and root beer 
soft drinks.  He also serves hamburgers, fish 
sandwiches, and chicken sandwiches.  How many soft 
drink-sandwich combinations are possible at Joe’s?  
_______ 

 
 

Geometry 
 
 
Geometry is the branch of mathematics that explains how 
points, lines, planes, and shapes are related. 
 
 
Lines and Angles 
 

 
Points 
 
 
Points have no size or dimensions, that is, no width, length, 
or height.  They are an idea and cannot be seen.  But, points 
are used to tell the position of lines and objects.  Points are 
usually named with capital letters: 
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 A, B, C, D and so on. 
 
 
 
 
 Points can describe where things begin or end. 
 

 
  
 
Points can be used to measure distance. 
 

 
 

  
Points define the perimeter of shapes and objects. 
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Lines 
 
 
Lines extend in opposite directions and go on without 
ending.  Like points, lines have no volume, but they have 
infinite length.  Lines are named by points with a line 
symbol written above. 
 

 
 
 
                                                            
Lines intersect at a point.  Lines AB and CD intersect at 
point Z. 

                                                                               ⇒ Line AB can also be named BA. 

 
 
Line Segments 
 
Line segments are parts of lines defined by two endpoints 
along the line.  They have length. 
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Line segments are named by their two points with the line 
segment symbol written above: 
 
AB (or BA) 
 
An infinite number of line segments can be located along a 
line: 
 
AB    AE     AC     AD     AF     EC     ED     EF … 
 

 
⇒⇒  Line segments of equal length are called               

congruent line segments. 
 
 
Rays 
 
Rays are parts of lines that extend in one direction from one 
endpoint into infinity. 
 

 
 
Rays are named by the endpoints and one other point with a 
ray symbol written above.  The endpoint must always be 
named first. 

 
AB 
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The Compass 
 
 

 

The compass at left is a typical golf-pencil 
compass that seems to be preferred by many 
students. It is not recommended. The whole 
point of a compass is to draw an arc with 
constant radius. This model tends to slip 
easily. Friction is the only thing holding the 
radius. As it wears out, it becomes even 
looser. Also, the  

point is not very sharp, so it will not hold its position well 
when drawing. Two advantages are that it is easy to find 
and it is inexpensive. 
 
The compass on the right is a much better 
design. The wheel in the center allows for fine 
adjustment of the radius, and it keeps the radius 
from slipping. It has a much heavier 
construction, and will not easily bend or break.  
  
Keep the compass lead sharpened for a nice, 
fine curve. There are special sharpeners made 
just for the leads that fit the compass, but it is a   
simpler matter to carry a small piece of sandpaper. Stroke 
the lead across it a few of times to give the tip a bevel. 
 

 

Hold the compass properly. Use one hand, and 
hold it by the handle at the top. Do not hold it 
by the limbs. If you do that, there will be a 
tendency to change the radius as you draw.  
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This is especially a problem with the cheaper compasses 
that have no way of locking the radius. Tilt the compass 
back slightly, so that the lead is dragged across the page. If 
the compass is pushed toward the lead, it will cause the 
anchor point to lift up and slip out of position. 
 

Do not be impatient with your work. When using a 
compass, there must be some well-defined point for the 
center point, such as the intersection of two lines. Center 
the compass precisely on that intersection. Depending on 
the complexity of the construction, small errors may be 
greatly magnified. 

 
Parallel Lines 
 
Parallel lines lie within the same plane and are always the 
same distance apart.  Parallel lines continue to infinity 
without intersecting or touching at any point. 
 

 
 

 
 

The symbol for parallel lines is || and is read “is parallel 
to.” 
 

  
AB || CD 
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Constructing Parallel Lines 
 

Given a line and a point, construct a line through the 
point, parallel to the given line. 

1. Begin with point P and line k.  

 

2. Draw an arbitrary line through 
point P, intersecting line k. Call 
the intersection point Q. Now the 
task is to construct an angle with 
vertex P, congruent to the angle of 
intersection.  

 

3. Center the compass at point Q 
and draw an arc intersecting both 
lines. Without changing the radius 
of the compass, center it at point P 
and draw another arc.  

 

4. Set the compass radius to the 
distance between the two 
intersection points of the first arc. 
Now center the compass at the 
point where the second arc 
intersects line PQ. Mark the arc 
intersection point R.  
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5. Line PR is parallel to line k.  

 
 

A second method follows these steps: 
 
 
Step 1  On a given line z, create two points and label them. 
 

 
 
 

Step 2  Point P will be the point through which you will 
construct a line parallel to the given line z. 

 

 
 
 
 
Step 3  Open compass to the length of LM.  Put compass 

point at P and draw an arc. 
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Step 4  Open compass to the length of LP.  Put compass 

point at M.  Draw an arc to cut the previous arc.  
Label Q. 

 

 
 
 
 
Step 5  Draw PQ.  PQ  ||  LM. 
 

 
 
 
 
 

 
B.C. by Johnny Hart 1/16 Copyright 1992 by Creatures Syndicate Inc. 
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Perpendicular Lines 

Lines that intersect to form 90° angles, or right 
angles 

Example: 

 

Read: Line RS is perpendicular to line MN 
 
 

Construct the Perpendicular Bisector of a Line Segment 

Definition: The perpendicular bisector  of a segment is the 
line that is perpendicular (at a right angle) to the segment 
and goes through the midpoint of the segment.  

Construction Steps 

Use a compass to draw a circle whose center is 
one of the endpoints of the segment, and whose 
radius is more than half the length of the 
segment.  

 

Draw another circle with the same radius, and 
center the other endpoint of the segment.  

Draw the line through the two points where the 
circles intersect.  
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Note: You don't have to draw the entire circle, but just 
the arcs where the two circles intersect. 

Construct the Perpendicular to a Line Through a Given 
Point 

Given a line and a point, there is one and only one 
perpendicular to the line through the point. 

The main idea is to construct a line segment on the line, 
then construct the perpendicular bisector of this segment. 

Construction Steps 

A. If the point is not on the line, use a  
compass to draw a circle whose center is the 
given point, and whose radius is large enough 
so that the circle and line intersect in two 
points, P and Q. 

 

B. If the point is on the line,  
draw a circle whose center is the given point; 
the circle and line intersect in two points, P 
and Q.  
Construct the perpendicular bisector of 
segment PQ.  

Lines that intersect but do not form 90° angles, or right 
angles, are simply called intersecting lines. 
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Transversal 
 

A line that intersects two or more lines 
Example: 

Line AB is a transversal. 

 

 

 

Name each figure. 

1. 
 

  
  line QF 
  line segment FQ 
  Ray QF 
  Ray FQ 

 

2.  
  

  line VX 
  line segment VX 
  Ray VX 
  Ray XV 

 

3. 
  
 

  line AB 
  line segment BA 
  Ray AB 
  Ray BA 

 

4. 
 

  
  line VX 
  line segment VX 
  Ray VX 
  Ray XV 
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5.  
  

  line SK 
  line segment KS 
  Ray SK 
  Ray KS 

 

6.  
  

  line NK 
  line segment NK 
  Ray NK 
  Ray KN 

 

7.  
  

  line BV 
  line segment VB 
  Ray BV 
  Ray VB 

 

8.  
  

  line BC 
  line segment CB 
  Ray BC 
  Ray CB 

 
 

Classify each group of lines. 
 

1. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 

2. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 
3. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 

4. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 
5. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 

6. 

 

 Parallel 
 Intersecting 
 Perpendicular 
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7. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 

8. 
 

 Parallel 
 Intersecting 
 Perpendicular 

 
9. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 

10. 

 

 Parallel 
 Intersecting 
 Perpendicular 

 
 
Complete the following constructions. 
 
1.  Draw line segment DE and point F not in the line 

segment.  Use a compass and a ruler to construct a line 
segment through F parallel to line segment DE. 

 
2.  Draw line segment AB and point C not in the line 

segment.  Use a compass and a ruler to construct a line 
segment through C parallel to line segment AB.  

 
3.  Draw line XY and point A not in line XY.  Use a 

compass and a ruler to construct the perpendicular from 
A to line XY. 

 
4.  Use a compass and a ruler to construct the perpendicular 

from D to line segment CB and from D to line segment 
AB. 
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Angles 
 
 
Angles are formed by two rays with a common endpoint 
called a vertex. 

 
 
Angles are named by writing the names of three points on 
the set of lines after the symbol for angle, or by naming 
only the middle point after the angle symbol.  The middle 
point always names the vertex. 
 
∠∠ XAZ or ∠∠ ZAX or ∠∠ A 
Angles come in different shapes and sizes.  Some are 
narrow, some are wide.  But all angles can be measured as 
part of a circle.  To make calculations easy, scientists have 
developed the protractor, a kind of ruler for angles. 
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Angles are measured in degrees from 0 degrees to 180 
degrees. 

To measure with the protractor, line up the angle of the 
item to the center of the hole at the middle bottom. Make 
one edge of the angle line up with where there would be a 0 
and then read on that scale where the other edge crosses.  

 

In this example, the angle is 140 degrees.  

 

 

1.) On a separate piece of paper, use a protractor and a ruler 
to construct an angle, MAP, with a 45° angle.  

2.) On a separate piece of paper, use a protractor and a ruler 
to construct an angle, BOG, with a 90° angle.  
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3.) On a separate piece of paper, use a protractor and a ruler 
to construct an angle, DIN, with a 60° angle.  

4.) On a separate piece of paper, use a protractor and a ruler 
to construct the angle, SET, with SE = 5.5 cm, ET = 6 
cm, and ∠ SET measuring 120°.  

 

Acute Angle 

An angle whose measure is greater than 0° and less than 
90° 

Example: 

 

 

Obtuse Angle 

An angle whose measure is greater than 90° and less than 
180° 

Example: 
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Right Angle 

An angle whose measure is 90° 
Example: 

 

 

Reflex Angle 

An angle whose measure is more than 180 degrees, but less 
than 360 degrees. 

Example: 

 

 

Straight Angle 

An angle whose measure is 180° 
Example: 

 

 ABC is a straight angle. 
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Complete Angle 
 

An angle whose measure is 360 degrees (a circle) 
Example: 

 

 
 

 
 
 

Acute, Obtuse, Right, Straight, Reflex, and   
Complete Angles 

1 A 28 degree angle would be classified as: 
    An acute angle. 
    An obtuse angle. 
    A right angle. 
    A straight angle. 

 
 

2 A 90 degree angle would be classified as: 
    A reflex angle. 
    An obtuse angle. 
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    A right angle. 
    A straight angle. 

 
 

3 A 150 degree angle would be considered: 
    A reflex angle. 
    An obtuse angle 
    A complete angle. 
    A straight angle. 

 
 

4 A 180 degree angle would be considered: 
    An acute angle. 
    An obtuse angle. 
    A complete angle. 
    A straight angle. 

 
 
5 An 88 degree angle would be considered: 
    An acute angle. 
    An obtuse angle. 
    A right angle. 
    A straight angle. 

 
 

6 Larry opens up his lounge chair at a 131 degree 
angle and creates one of these angles. 
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    Acute Angle 
    Obtuse Angle 
    Reflex Angle 
    Straight Angle 

 
 

7 Which angle is impossible to have in a rhombus 
(diamond-shape) but could be found in a 
square? 

    Acute Angle 
    Obtuse Angle 
    Right Angle 
    Straight Angle 

 
 
  8 If you took the sum of all the angles that are 

used to make up a rectangle, what kind of angle 
could you make? 

    Complete Angle 
    Obtuse Angle 
    Reflex Angle 
    Straight Angle 

 
 

9 Which angle is the largest? 
    Reflex Angle 
    Obtuse Angle 
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    Right Angle 
    Straight Angle 

 
 
10 How many obtuse angles is it possible to use to 

make a rhombus? 
    0 
    1 
    2 
    3 
 

 

 

Interior Angles 

Angles on the inner sides of two lines cut by a 
transversal 

Example: 

 

Angles 3, 4, 5, and 6 are interior angles. 
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Exterior Angles 

The angles on the outer sides of two lines cut by a 
transversal 

Example: 

 

Angles 1, 2, 7, and 8 are exterior angles. 
 

 

Alternate Exterior Angles 

A pair of angles on the outer sides of two lines cut by a 
transversal, but on opposite sides of the transversal 

Example: 

 

 1 and 8 and 2 and 7 are alternate exterior angles. 
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Alternate Interior Angles 

A pair of angles on the inner sides of two lines cut by a 
transversal, but on opposite sides of the transversal 

Example: 

 

 3 and 6 and 4 and 5 are alternate interior angles. 
 
 

Corresponding Angles 

Angles that are in the same position and are formed by a 
transversal cutting two or more lines 

Example: 

 

 2 and 6 are corresponding angles. 
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Vertical or Opposite Angles 

A pair of opposite congruent angles formed by 
intersecting lines 

Example: 

 
 
 
 

Adjacent Angles 

Angles that share a common side, have the same vertex , 
and do not overlap 

Example: 

 

ABD is adjacent to DBC. 
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Complementary Angles 

Two angles whose measures have a sum of 90° 
Example: 

 

 DBE and EBC are complementary. 
 

 

Supplementary Angles 

Two angles whose measures have a sum of 180° 
Example: 

 

m ABD + m DBC = 124° + 56° = 180° 
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Adjacent Angles 

 

 
 

Use the picture above to answer the following 
questions?  

1. Which angle is adjacent to <BAC? 

2. Which angle is adjacent to <CAD?  

 
Complementary and Supplementary Angles 

 
1.  What angle would be supplementary to a 75 degree 

angle? 
2.  What angle would be complementary to a 50 degree 

angle? 

3.  What angle would be complementary to 25 degree              
angle? 
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4.  What angle would be supplementary to a 120 degree 
angle? 

 
5.  Using the diagram below:  a)  identify all of the  

interior angles. 
                                                   b)  identify all of the   

exterior angles. 
c) identify all of the 

vertical or opposite 
angles. 
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Introduction to Geometric Figures 
 

 

Circle 

A closed curve with all points on the curve an equal 
distance from a given point called the center of the circle 

Example: 

 

 

 

Radius 

A line segment with one endpoint at the center of a 
circle and the other endpoint on the circle 

Example: 
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Diameter 

A chord or line segment with endpoints on a circle that 
passes through the center of a circle 

Example: 

 

 

The diameter of a circle is a line that crosses the circle 
through its center from one side to the other.  It also 

measures the distance across the circle.  The radius of a 
circle is a line from the center of the circle to any point on 
the curve of the circle.  A radius is half the distance across 

a circle.  In other words, a radius is half of the diameter of a 
circle. 

 

Circumference 

The distance around a circle. 
The perimeter of a circle is called circumference. 
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The formula for the circumference of a circle is 
C = d, where C = circumference, , and d = 

diameter 
 

Pi ( ) 

The ratio of the circumference of a circle to the length of its 

diameter;  

 
≈ is the symbol that means “approximately equal to”. 

 

⇒  It is useful to be familiar with both values of , 
because in some problems a fraction is easier to use, 
while in others a decimal will make the computation 
easier. 

 
 
  
Example  Find the circumference of the circle shown 

below. 
 

 
 

C = d  
C = 3.14 x 5 ft 
C = 15.70 = 15.7 ft 
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Solution:  Replace  with 3.14 and d with 5 ft in the 

formula C = d.  The circumference of the 
circle is 15.7 feet. 

 
When finding the circumference of a circle, if only the 
radius is given, you must multiply the radius by 2 to find 
the diameter, and then use the formula. 
 
Example  Find the circumference of the circle shown 

below.  Use 22/7 for . 
 

 
 

Step 1  Notice that the picture shows the radius of the 
circle.  To find the diameter, multiply the radius by 
2. 

 
d = 2 x 35 = 70 m 

 
Step 2  Replace  with 22/7 and d with 70 m in the 

formula C = d.  
 
                                     C = d 

C = 22/7 x 70 
                                     C = 220 m 
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Answer:  The circumference of the circle is 220 m. 
 
To find the diameter of a circle, if only the circumference is 
given, divide the circumference by . 
 
To find the radius of a circle, if only the circumference is 
given, divide the circumference by  to find the diameter.  
Then divide the diameter by 2 to find the radius. 
 
If you already know the diameter of the circle, you can find 
the radius by dividing the diameter by 2. 
 
If you already know the radius of the circle, you can find 
the diameter by multiplying the radius by 2. 

           

 
 
 

        
1. Name the center 
  

2. Name each radius 
  

3. Name each diameter 
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4. Explain how the length of one radius compares to a 
diameter 

  

5. Draw a diameter and label the new points 
  

 

Find the Circumference for each. 
Round to the nearest hundredth. Assume = 3.14 

1. 

 

g = 26 m 
 
81.64 m  

 

2. 

 

s = 5 m 
 
___________ 

 
3. 

 

m = 21 mi 
 
___________ 

 

4. 

 

e = 18 ft 
 
___________ 

 
5. 

 

g = 15.76 in 
 
___________ 

 

6. 

 

m = 40.368 cm 
 
___________ 

 
7. 

 

e = 12.6 m 
 
___________ 

 

8. 

 

s = 3 in 
 
___________ 
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Complete the table for each circle. 
Round to the nearest hundredth. Use 3.14 for  

For problems 11-14, use 3 
1 

7 
for . 

 radius diameter circumference 
1. 5 mm 10 mm ________ mm 
2. 10 mi ________ mi ________ mi 
3. ________ yd 4 yd ________ yd 
4. 12 ft 24 ft ________ ft 
5. 3 in 6 in ________ in 
6. 3.4 m 6.8 m ________ m 
7. ________ cm 13.6 cm ________ cm 
8. ________ km ________ km ________ km 
9. 4.5 in ________ in ________ in 
10. 9.4 mi 18.81 mi ________ mi 
11. 

9  
3 
5 

cm ________ cm ________ cm 

12. 
5 

4 

5 
km 11 

3 

5 
km 

________ km 

13. 
5 

3 

5 
ft 11 

1 

5 
ft 

________ ft 

14. 
________ mm 10 

3 

5 
mm ________ mm 

15. 13. 41 yd 26.82 yd ________ yd  
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Parts of a Circle 

Chord 

A line segment with endpoints on a circle 
Example: 

 

 
 

Segment 
 

A straight set of points that has two endpoints. 
Example: 

 

 
 

AB is a segment. In this picture, it is a straight set of points 
with two endpoints. Since both of the endpoints are on the 

circle this segment is also a chord. 
 

 
Tangent 

 
Tangent lines are perpendicular to the radius that has 

an endpoint on the point of tangency. 
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Example:   

 

 
 

Line J is a tangent line that meets the radius line CW at an 
endpoint W on the circle that forms a 90 degree angle.  

Therefore, Line J is perpendicular to line CW. 
 

Arc 
 

A section of a circle. 
Think about a circular pizza that has been cut like a pie is 
cut. The crust acts like the circumference of the pizza. 
That would make the crust on one piece of pizza an arc 

because it is just a section of the whole circle. 
Example:  

 

 
 

There are many arcs shown here. Can you see them all? 
1) Small arc fb and big arc fb. 
2) Small arc fc and big arc fc. 

 3) Small arc bc and big arc bc. 
                        4) Arc cfb 
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Semicircle 
 

The arc that goes halfway around a circle is called a 
semicircle. 
Example: 

 

 
 
 

Sector 
 

A region in a circle that is created by a central angle and its 
intercepted arc. 
A piece of pie. 

Example:   
 

 
 

The piece of pie that the number 1 is in is called a sector. 
 
 
CIRCLE CONSTRUCTIONS 
 

Center/point construction:  
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Procedure: Center point A and linear point 
B are the endpoints of a given radius. Set 
the point of the compass on A and the lead 
on B and draw the circle. 

 

Diameter construction:  
   

Procedure: Bisect given diameter AB by placing the 
compass point first on Point A and opening your compass 
so that the lead touches a point on the line that is more 
than midway towards Point B.  

 

 

Using this setting, make an arc above and below the line. 
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Now, put your compass point on Point B, and using the 
same compass setting, make an arc above and below the 
line that intercepts the arc made from point A. 

 

 

Where the arcs intercept, join the two points to form a line 
that will bisect line AB.  Since C denotes the midpoint of 
AB, then AC and BC are radii of the circle and either can 
be used to set the compass. 
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1.  On a separate piece of paper, use a compass to construct 
a circle with center M and radius 6 cm.  Draw a sector 
in your circle labeled AMR. 

2.  On a separate piece of paper, use a compass to construct 
a circle with a diameter 9 cm and center O.  Label the 
diameter as RS.  In the same circle draw a radius and 
label it as FO.    

 

 

Using the diagram above, identify the following circle parts 
listed on page 159. 
 
1.  Name two radiuses. 
2.  Name a diameter. 
3.  Name a chord. 
4.  Name two arcs. 
5.  Name a segment. 
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6.  Name a sector. 
7.  Name a tangent. 
8.  Name a semicircle. 
 

Polygon 

A closed plane figure formed by three or more line 
segments 
Examples: 

 

 

The figure below is not a polygon, since it is not a closed 
figure:  

 

The figure below is not a polygon, since it is not made of 
line segments:  
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The figure below is not a polygon, since its sides do not 
intersect in exactly two places each:  

 

 
Regular Polygon 

A regular polygon is a polygon whose sides are all the 
same length, and whose angles are all the same.  

Examples:  

The following are examples of regular polygons:  

 

 

Examples:  

The following are not examples of regular polygons:  
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Convex Polygon 

A figure is convex if every line segment drawn between 
any two points inside the figure lies entirely inside the 
figure.  

Example:  

The following figures are convex.  

 

 

Concave Polygon 

A figure that is not convex is called a concave figure.  A 
concave polygon has at least one side that is curved inward. 

The following figures are concave. Note the red line 
segment drawn between two points inside the figure that 
also passes outside of the figure.  
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Triangle 

A three-sided polygon 
Examples: 

 

 

 

Quadrilateral 

A four-sided polygon 
Examples: 

 

 

 

Parallelogram 

A quadrilateral whose opposite sides are parallel and 
congruent 

Example: 
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Trapezoid 

A quadrilateral with only one pair of parallel sides 
Example: 

 

 

 

Square 

A rectangle with 4 congruent sides 
Example: 

 

 

 

Rectangle 

A parallelogram with 4 right angles 
Example: 
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Rhombus 

A parallelogram whose four sides are congruent and 
whose opposite angles are congruent 

Example: 

 

 

Pentagon 

A five-sided polygon 
Examples: 

 

 

Hexagon 

A six-sided polygon 
Examples: 
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Octagon 

An eight-sided polygon 
Examples: 

 

 

 

Write down the name for each polygon. 

1.  Triangle 
 

2.  ________ 
 

3. 
 

________ 
 

4. 
 

________ 
 

5. 
 

________ 
 

6. 
 ________ 

 

7. 
 ________ 
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Right Triangle 

A triangle with exactly one right angle 
Examples: 

 

 

Isosceles Triangle 

A triangle with two congruent sides 
Example: 

 

 

Scalene Triangle 

A triangle with no congruent sides 
Example: 
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Equilateral Triangle 

A triangle with three congruent sides and three 
congruent angles 

Example: 

 

 

Acute Triangle 

A triangle in which all three angles are acute 
Example: 

 

 

Obtuse Triangle 

A triangle containing exactly one obtuse angle 
Example: 

 

 A is obtuse so ABC is an obtuse triangle 
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1.  Measure the sides and classify the triangle as equilateral, 

isosceles, or scalene. 
 a. 

 

b. 

 
     
 c. 

 

d. 

 

 

2.  Measure the largest angle, then classify the triangle as 
acute, obtuse, or right. 

 a. 

 

b. 

 
     
 c. 

 

d. 
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Pythagorean Theorem (Pythagorean Property) 

 

Pythagoras was a Greek philosopher and mathematician.  
His ideas influenced great thinkers throughout the ages, and 

he is well known to math students.  His Pythagorean 
Theorem is a simple rule about the proportion of the sides 

of right triangles:  The square of the hypotenuse (the 
longest side)of a right triangle is equal to the sum of the 

square of the other two sides (legs). 

In any right triangle, if a and b are the lengths of the 
legs and c is the length of the hypotenuse, then a2 + b2 

= c2 
Example: 

 

a2 + b2 = c2 
32 + 42 = 52 

9 + 16 = 25 

Example  Find the length of the hypotenuse in the triangle 
below. 
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Step 1  Replace a with 6 and b with 8 in the formula a2 + b2 
= c2. 

 

a2 + b2 = c2 

62 + 82 = c2 

                                     36 + 64 = c2 

     100 = c2 

 

Step 2  The formula gives the value of the hypotenuse 
squared.  To find the length of the hypotenuse, 
find the square root of 100. 

 

c = √ 100 

                                        c = 10 in 

 

Answer:  The length of the hypotenuse in the given 
triangle is 10 in. 

 

In some problems you may be given the length of the 
hypotenuse and the length of one of the legs.  To find the 
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length of the other leg, you can still use the Pythagorean 
theorem. 

 

Example  Find the length of the missing leg in the triangle 
below. 

 

 

Step 1  Write down the Pythagorean theorem and substitute 
in the values you know. 

 

a2 + b2 = c2 

a2 + 92 = 152 

 

Step 2  Find the values of the squares. 

 

a2 + 81 = 225 

 

Step 3  To get the unknown, a, alone on one side, subtract 
81 from both sides. 
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a2 + 81 - 81 = 225 – 81 

       a2 = 144 

 

Step 4  To find a, find the square root of both sides of the 
equation. 

 

a = √ 144 

a = 12 

 

Answer:  The length of the missing leg in the given 
triangle is 12 ft. 

 

In some problems you will have to recognize that a figure 
is a right triangle.  The picture or problem may say nothing 
about a right triangle, the hypotenuse, or legs.  Drawing a 
picture may help you see that the problem involves a right-
triangle relationship. 

 

Example  A boat sails 20 miles east of port and then 15 
miles south to an island.  How far is the boat 
from the port if you measure in a straight line? 
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Step 1  Make a drawing to see how to solve the problem.  
East is normally to the right on a map, and south is 
toward the bottom.  Notice that the actual distance 
from the port is the hypotenuse of a right triangle.   

              

 

 

Step 2  Replace a with 20 and b with 15 in the formula a2 + 
b2 = c2. 

 

     a2 + b2 = c2 

 202 + 152 = c2 

400 + 225 = c2 

          625 = c2 

 

Step 3  Find the square root of 625. 
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√ 625 = c 

     25 = c 

 

Answer:  The boat is 25 miles from the port. 

 

 

Use ABC as shown on left to help you 
complete each question. 
Round to the nearest hundredth. 

1. If a = 5 and b = 12, 
then c = _________  

2. If a = 12 and b = 35, 
then c = _________  

3. If a = 28 and b = 45, 
then c = _________  

4. If a = 3 and b = 4, then 
c = _________  

5. If a = 3 and b = 5, then 
c = _________  

6. If a = 7 and b = 11, 
then c = _________  

7. If a = 2 and b = 9, then 
c = _________  

8. If a = 12 and b = 8, 
then c = _________  

9. If a = 6 and b = 11, 
then c = _________  

10. If a = 3 and b = 11, 
then c = _________  

11. If a = 3 and b = 8, then 
c = _________  

12. If a = 8 and b = 9, then 
c = _________  

13. If a = 8 and b = 10, 
then c = _________  

14. If a = 7 and b = 5, then 
c = _________  
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15. If a = 4 and b = 9, then 
c = _________  

16. If a = 11 and b = 5, 
then c = _________  

17. If a = 8 and b = 2, then 
c = _________  

18. If a = 3 and b = 12, 
then c = _________  

19. If a = 9 and b = 18, 
then c = _________  

20. If a = 16 and b = 14, 
then c = _________  

21. If a = 15 and b = 15, 
then c = _________  

22. If a = 19 and b = 10, 
then c = _________  

23. If a = 14 and b = 17, 
then c = _________  

24. If a = 17 and b = 21, 
then c = _________  

25. If a = 10.9 and b = 3.9, 
then c = _________  

26. If a = 6.7 and b = 4.2, 
then c = _________  

27. If a = 9.9 and b = 6.1, 
then c = _________  

28. If a = 9.8 and b = 11.3, 
then c = _________  

 

 

 

Use ABC as shown on left to help you 
complete each question. 
Round to the nearest hundredth. 

1. If c = 5 and b = 4 then 
a = _________  

2. If c = 17 and a = 15 
then b = _________  

3. If c = 37 and a = 35 
then b = _________  

4. If c = 53 and b = 45 
then a = _________  

5. If c = 25 and b = 24 
then a = _________  

6. If c = 41 and b = 40 
then a = _________  
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7. If c = 13 and a = 12 
then b = _________  

8. If c = 46 and a = 30 
then b = _________  

9. If c = 33 and b = 19 
then a = _________  

10. If c = 32 and a = 14 
then b = _________  

11. If c = 42 and b = 24 
then a = _________  

12. If c = 20 and a = 9 then 
b = _________  

13. If c = 22 and a = 10 
then b = _________  

14. If c = 35 and a = 12 
then b = _________  

15. If c = 47 and b = 20 
then a = _________  

16. If c = 23 and b = 13 
then a = _________  

17. If c = 35 and b = 9 
then a = _________  

18. If c = 38 and a = 16 
then b = _________  

19. If c = 24 and b = 12 
then a = _________  

20. If c = 45 and a = 34 
then b = _________  

21. If c = 76 and b = 46 
then a = _________  

22. If c = 74 and b = 49 
then a = _________  

23. If c = 86 and a = 63 
then b = _________  

24. If c = 73 and a = 51 
then b = _________  

25. If c = 15.78 and a = 
10.8 then b = _______  

26. If c = 15.6 and a = 
12.6 then b = _______  

27. If c = 12.16 and b = 
4.5 then a = ________  

28. If c = 15.77 and b = 
11.1 then a = _______  

 

Polygons and circles are flat, or two-dimensional.  They 
have only length and width.  But cubes, prisms, pyramids, 
and spheres are solid.  They have a third dimension known 
as height or, sometimes, depth.  These solids are also called 
space figures or polyhedrons. 
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 Cubes, prisms, pyramids, and other solids have sides 
called faces.  These faces are flat surfaces that are in the 
shapes of polygons.  Faces meet at edges.  The edges are 
line segments, which meet in vertexes.  The vertexes are 
points. 

 

 

 

Prism 

A polyhedron whose two bases are congruent, 
parallel polygons in parallel planes and whose lateral 

faces are parallelograms 
Example: 

 

rectangular prism 
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Cube 

A square prism with six congruent square faces 
Example: 

 

 

Pyramid 

A polyhedron with a base that is a polygon and with 
lateral faces that are triangles which share a common 

vertex 
Example: 

 

square pyramid 
 

Cone 

A solid figure with a circular base and one vertex 
Example: 
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Sphere 

A solid figure with all points the same distance from the 
center 

Example: 

 

 

Cylinder 

A solid figure with two parallel, congruent circular 
bases connected by a curved surface 

Example: 
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Name the following three-dimensional solid figures. 

1. 

 ________ 

2. 

 ________ 
      
3. 

 ________ 

4. 

 ________ 
      
5. 

 ________ 
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Characteristics of Geometric Figures 
 

Symmetry 

 
 

Tyger! Tyger! burning bright 
In the forests of the night, 

What immortal hand or eye 
Could frame thy fearful symmetry? 

-William Blake 
The Tyger 

 

Symmetry surrounds us.  It is found in art and architecture, 
music, plants, insects, animals---and humans. 
 Symmetry is the exact matching of shapes or figures 
on opposite sides of dividing lines or around a central 
point.  Line symmetry means that a figure can be folded 
along the line so that its parts match exactly.  The dividing 
line is called the axis of symmetry or line of symmetry.  
Certain shapes, particularly polygons and circles, have 
many lines of symmetry.                                                                                 
            
         Vertical line of symmetry 
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     Horizontal line of symmetry 
 
 

Examples:  

The triangle below is a symmetric figure. The dotted line is 
the line of symmetry.  

 

 

The square below is a symmetric figure. It has four 
different lines of symmetry.  

 

 

The rectangle below is a symmetric figure. It has two 
different lines of symmetry.  
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The regular pentagon below is a symmetric figure. It has 
five different lines of symmetry.  

 

 

The circle below is a symmetric figure. Any line that passes 
through its center is a line of symmetry!  

 

The figures shown below are not symmetric.  They are 
called asymmetric.  
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To create lines of symmetry, you need to know a few basic 
constructions.  

 

The perpendicular bisector of a line segment is a line that 
goes through the midpoint of the segment, forming right 
angles. Constructing the perpendicular bisector of a 
segment will give you a right angle.  

 

 

 

The second construction is the bisector of an angle, a line 
that divides the angle into two equal parts. Using both 
compass and straight-edge, the bisector of an angle can be 
constructed as shown below: 

 
 

 
 
Example 
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Construct the center point of a given circle.  
   
1. Begin with a circle, but no 
center point.  

 
2. Draw chord AB.  

 
3. Construct the perpendicular 
bisector of chord AB. Let C and 
D be the points where it 
intersects the circle. 

 
4. Chord CD is a diameter of the 
circle. Construct point P, the 
midpoint of diameter CD. Point 
P is the center point of the 
circle.  
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Use a compass and a ruler to construct a line of symmetry 
through each of the following figures. 
 
 
 

 
 

 
 

 

Folding paper is a good way to demonstrate lines of 
symmetry in geometric figures. 
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Example 

 

Take a square piece of paper and fold it like this. 

 

 

 

When you unfold the paper, the square’s lines of 
symmetry, represented by the point segments or 
broken lines, will be revealed. 

 

 

 

Part of a geometrical figure is given in each of the 
diagrams on the next page. The figures are to be 
completed so that the line 'm' , in each case , is 
the line of symmetry of the completed figure.  
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Answers:  Complete symmetrical figures about line m 
are:  

 

 

 

In order for line m to be the line of symmetry in each 
figure, the parts on each side of line m must be equal in 
area or half of the total area of the newly created figure. 
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Example 

 

  

 

The original figure is a rectangle.  The area of a rectangle 
equals length multiplied by width. 

 

A = l x w 

    A = 4 x 1.5 

                                         A = 6 

 

The area of the original figure is 6 cm. 
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The new section that has been added to the figure is also a 
rectangle.  Its area (l x w) is also equal to 6 cm.  Line m is 
separating two figures that are equal in area; therefore, line 
m is the line of symmetry in this figure. 

 

The total area of the complete symmetrical figure should 
also be double the area of the original figure. 

 

A = l x w 

               A = 4 x (1.5 + 1.5) 

A = 4 x 3 

                                         A = 12 

 

The total area of the complete symmetrical figure is 12 cm.  
That is double the area of the original figure that was 6 cm. 
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Planes 
 

 

A plane can be modeled by a floor, a tabletop or a wall. 
Planes extend indefinitely in all directions and have no 
edges or thickness. Planes are often denoted by a single 
capital letter and represented as four-sided figures. 

 

Plane symmetry involves moving all points 
around the plane so that their positions relative to 
each other remain the same, although their 
absolute positions may change. Symmetries 
preserve distances, angles, sizes, and shapes.  

1. For example, rotation by 90 degrees about a 
fixed point is an example of a plane 
symmetry.  

 

Example 
 

To rotate an object means to turn it around. Every 
rotation has a center and an angle.  
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2. Another basic type of symmetry is a 
reflection. The reflection of a figure in the 
plane about a line moves its reflected image 
to where it would appear if you viewed it 
using a mirror placed on the line. Another 
way to make a reflection is to fold a piece of 
paper and trace the figure onto the other side 
of the fold. 

 

Example 

To reflect an object means to produce its mirror 
image. Every reflection has a mirror line. A 
reflection of an "R" is a backwards "R".  
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3. A third type of symmetry is translation. 
Translating an object means moving it 
without rotating or reflecting it. You can 
describe a translation by stating how far it 
moves an object, and in what direction.  

 

Example 

To translate an object means to move it without 
rotating or reflecting it. Every translation has a 
direction and a distance.  

 

 

 

4. The fourth (and last) type of symmetry is a 
glide reflection. A glide reflection combines 
a reflection with a translation along the 
direction of the mirror line. 
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Example 

A glide reflection combines a reflection with a 
translation along the direction of the mirror line. 
Glide reflections are the only type of symmetry 
that involve more than one step. 

  

 
 

Some 3-D shapes can be divided by a plane (rather than a 
line) to produce two identical 3-D shapes. This plane is 
called a plane of symmetry.  

The plane of symmetry (like a sheet of glass, or a mirror) 
cuts through the three-dimensional shape: the shape is cut 
exactly in half, with both halves identical, i.e. mirror 
images.)  
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The cone in the diagram is divided into identical shapes 
by a plane of symmetry. Note that the plane passes through 
the centre of the base of the cone.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 197 

Most shapes have many planes of symmetry.   

          

A rectangular prism 
has three planes of 
symmetry.  

 

 

The planes of symmetry can be infinite. 

 

 

 

 

 

 

 

 



 198 

For example, a sphere has an infinite number of planes 
of symmetry. 

 

 
 
Imagine the base of a cylinder or cone. Draw a diameter 
(and there are an infinite number of them).  Fix a plane 
vertically along that diameter. That will be a plane of 
symmetry. 
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With a cylinder you must also consider that even though it 
has infinite planes of vertical symmetry, it only has one 
plane of horizontal symmetry. 
 

 

 

 

Congruence – Congruent 

 

You walk into your favorite mall and see dozens 
of copies of your favorite CD on sale.  All of 

the CDs are exactly the same size and shape.  
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In fact, you can probably think of many 
objects that are mass-produced to be exactly 

the same size and shape. 

Objects that are exactly the same size and 
shape are said to be congruent.  

 In plain English, these objects are exactly the 
same 

- they are duplicates of one another.   
In Mathematics, if two figures are congruent 

and you cut one figure out with a pair of 
scissors, it would fit perfectly on top of the 

other figure. 
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The two right triangles on page 203 are congruent because 
the vertices (corners) and sides all match up exactly. 

 

 

 

Mathematicians use the word congruent to 
describe geometrical figures. 

If two quadrilaterals (4 sided) are the same 
size and shape, they are congruent. 

If two pentagons (5 sided) are the same size 
and shape, they are congruent. 

If two polygons (any number of sides) are the 
same size and shape, they are congruent. 

If two line segments are the same size (they 
already are the same shape), they are 

congruent. 
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The following pairs of figures below are congruent. Note 
that if two figures are congruent, they must be similar.  

 

 

The symmetrical shapes formed by drawing a line of 
symmetry are congruent. 
 

 

 

Divide a line segment into congruent line segments. 

1. Begin with line segment AB.  
In this example, it will be 
divided into five congruent line 
segments.  
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2. Draw a ray from point A. Use 
the compass to step off five 
uniformly spaced points along 
the ray. Label the last point C.   
3. Draw an arc with the compass 
centered at point A, with radius 
BC. Draw a second arc with the 
compass centered at point B, 
with radius AC. Label the 
intersection point D. Note that 
ACBD is a parallelogram.  

 
4. Use the compass to step off 
points along line segment DB, 
using the same radius that was 
used for the points along line 
segment AC.  

 
5. Use the straightedge to 
connect the corresponding 
points. These line segments will 
be parallel. They cut line 
segments AC and DB into 
congruent segments. Therefore, 
they must also cut line segment 
AB into congruent segments.   
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The mathematical symbol used to denote 
congruent is . 

The symbol is made up of two parts: 
which means the same shape (similar) and 

which means the same size (equal).  

Congruent 
Symbol 

 

When you are looking at congruent figures, be sure 
to find the sides and the angles that "match up" 
(are in the same place) in each figure.  Sides and 
angles that "match up" are called corresponding 

sides and corresponding angles. 

 

  In congruent figures, these corresponding 
parts are also congruent.  This means that the 
corresponding sides will be equal in measure 

(length) and that the corresponding angles will 
be equal in degrees. 
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Congruent Angles:  Angles that have exactly the  
same measures. 

Vertical or opposite angles are congruent. 

 
 

If two angles are congruent, then their complements are 
congruent.  Remember that two angles are 
complementary if the sum of their measures is 90 
degrees. 

If two angles are congruent, then their supplements are 
congruent.  Remember that two angles are 
supplementary if the sum of their measures is 180 
degrees. 

If two angles are complementary to the same angle, then 
they are congruent. 

If two angles are supplementary to the same angle, then 
they are congruent. 

If two angles are congruent and supplementary, then each is 
a right angle. 

All right angles are congruent.    
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The two triangles below have three congruent angles. 
 

 

 

The most popular congruent figures are 
triangles! 

Be sure to remember that in congruent 
figures, the corresponding parts are also 

congruent.  
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NOTE:  The corresponding congruent sides are 
marked with small straight line segments 

called hash marks.  
The corresponding congruent angles are 

marked with arcs. 

When two triangles are congruent, there are 6 
facts that are true:  

• there are 3 sets of congruent (equal) sides 
and   

       there are 3 sets of congruent (equal)  
angles. 

The 6 facts of congruent triangles:  
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Wow!  Six facts for every set of congruent 
triangles! 

Fortunately, when we need to PROVE (or show) 
that triangles are congruent, we do NOT need to 

show all six facts are true.  There are certain 
combinations of the facts that are sufficient to 

prove that triangles are congruent. 

Methods of Proving (Showing) Triangles to be 
Congruent 

SSS If three sides of one triangle are 
congruent to three sides of another 
triangle, the triangles are congruent. 
 

Example: 

 

 

 

SAS If two sides and the included angle of 
one triangle are congruent to the 
corresponding parts of another triangle, 
the triangles are congruent. 
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Example: 

 

 

ASA If two angles and the included side of 
one triangle are congruent to the 
corresponding parts of another triangle, 
the triangles are congruent. 
 

Example: 

 

 

 

 

 

AAS If two angles and the non-included side 
of one triangle are congruent to the 
corresponding parts of another triangle, 
the triangles are congruent. 
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Example: 
Triangle ABC and triangle JKL 
are congruent triangles by AAS 
if any of the following 6 cases 
are true:  

 
 
ANGLE 
(A) 

 
ANGLE 
(A) 

 
SIDE 
(S) 

1) < A=< J < B=< K CB=LK 

2) < A=< J < B=< K AC=JL 

3) < B=< K < C=< L AC=JL 

4) < B=< K < C=< L AB=JK 

5) < A=< J < C=< L CB=LK 

 
 

 
 
 

 
 
 
 

6) < A=< J < C=< L AB=JK 
 
 
 
 

HL If the hypotenuse and leg of one right 
triangle are congruent to the 
corresponding parts of another right 
triangle, the right triangles are 
congruent. 
 

Example: 
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Complete each statement using the diagram above. 
1) side BC = 
2) ABC  

3) side AB  

4) hypotenuse of  ABC is ___ 

5) right angle of  ABC is ___ 

6) side of  DEF measuring 5 cm is ___ 

7) ACB  
8) CAB  
If the two triangles can be proved congruent, state the 
postulate (SSS, SAS, ASA, AAS, or HL) to prove they 
are congruent. 
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If you can use more than one way to prove, state all 
methods. 
Triangles may not be drawn to scale. 

1.   

 
Given: 
DBA and FCE are 90  
AD  EF 
AB  EC 

DBA  FCE 
 
Prove: ABD  ECF 

 

2.   

 
Given: 

BAD  BCE 
DBA  EBC 

BD  BE 
 
Prove: ABD  CBE 

 

3.   

 
Given: 

BCA and DEF are 90  
ABC FDE 
CAB EFD 

BC  DE 
 
Prove: ACB  FED 

 

4.   

 
Given: 

CBA  ADC 
ACB  CAD 

BC  DA 
 
Prove: ABC  CDA 
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5.   

 
Given: 
AB  CD 
BC  DA 
 
Prove: ABC  CDA 

 

6.   

 
Given: 

BAC and DEC are 90  
AC  EC 
AB  ED 
BC  DC 
 
Prove: ABC  EDC 

 

7.   

 
Given: 

BDA and BDC are 90  
DAB  DCB 
ABD  CBD 

AD  CD 
 
Prove: ADB  CDB 

 

8.   

 
Given: 
AC  DF 
 
Prove: ABC  DEF 

 



 214 

9.   

 
Given: 

CBA and EDF are 90  
AB  FD 
AC  EF 
 
Prove: ABC  FDE 
 

 

10.   

 
Given: 

BDA and BDC are 90  
DAB  DCB 
ABD  CBD 

DB DB 
 
Prove: ADB  CDB 
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Rotation 

 

When a figure is turned, we call it a rotation of the figure. 
We can measure this rotation in terms of degrees; a 360 
degree turn rotates a figure around once back to its original 
position.  

Example:  

For the following pairs of figures, the figure on the right is 
a rotation of the figure on the left.  
 

 

 
 
Reflection 

If we flip (or mirror) along some line, we say the figure is a 
reflection along that line.  
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Examples:  

Reflections along a vertical line:  

 

Reflections along a horizontal line:  

 

Reflections along a diagonal line:  

 

 
The Platonic Solids  

 

A polyhedron is a closed solid bounded by plane faces; 
each face of a polyhedron is a polygon. A cube is a 
polyhedron bounded by six polygons (in this case squares) 
meeting at right angles. Although regular polygons are 
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possible for any number of sides, there are only five 
possible regular polyhedrons, having congruent faces, each 
a regular polygon and meeting at equal angles. The five 
regular polyhedrons are also known as the Platonic solids, 
although they were known to the Greeks before the time of 
Plato. They are the tetrahedron, bounded by four equilateral 
triangles; the hexahedron, or cube, bounded by six squares; 
the octahedron, bounded by eight equilateral triangles; the 
dodecahedron, bounded by twelve regular pentagons; and 
the icosahedron, bounded by twenty equilateral triangles.  

But why only five? The key observation is that the interior 
angles of the polygons meeting at a vertex of a polyhedron 
add to less than 360 degrees.  

Let’s consider all possibilities for the number of faces 
meeting at a vertex of a regular polyhedron. For each 
possibility we actually construct such a polyhedron, a 
picture of which you can see close by on the following 
pages. Here are the possibilities:  

• Triangles. The interior angle of an equilateral triangle 
is 60 degrees. Thus on a regular polyhedron, only 3, 4, 
or 5 triangles can meet a vertex. If there were more 
than 6 their angles would add up to at least 360 
degrees which they can't. Consider the possibilities:  
 

o 3 triangles meet at each vertex. This gives rise to 
a Tetrahedron.  
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o 4 triangles meet at each vertex. This gives rise to 
an Octahedron.  
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o 5 triangles meet at each vertex. This gives rise to 
an Icosahedron. 

 

 

 

 

 

• Squares. Since the interior angle of a square is 90 
degrees, at most three squares can meet at a vertex. 
This is indeed possible and it gives rise to a 
hexahedron or cube. 
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• Pentagons. As in the case of cubes, the only 
possibility is that three pentagons meet at a vertex. 
This gives rise to a Dodecahedron. 

 

 

 

 

 

• Hexagons or regular polygons with more than six 
sides cannot form the faces of a regular polyhedron 
since their interior angles are at least 120 degrees. 

 

Similar Figures 
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Let's look at the corresponding parts of these 
two triangles, triangle MHS and triangle ONE. 
Are the corresponding sides equal? How about 
the corresponding angles?  

 

These triangles are not congruent, because the 
corresponding sides are obviously not equal. 
But they are somehow alike, aren't they? They 
have the same shape.  

What about their angles? Are they equal? If we 
put triangle ONE on top of triangle MHS, we 
could compare each angle, and we would find 
that the corresponding angles are all 
congruent. This gives us the definition of 
similar triangles: if the corresponding angles of 
two triangles are congruent, then the triangles 
are similar.  

Not only are the corresponding angles the 
same size in similar polygons, but also the 
sides are proportional. We can use the ratios 
called proportions to help us find missing 
values. 
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Here are two quadrilaterals: RUSH and GOLD. 
Are they similar? If we measured the angles, 
we would find that the corresponding angles 
are congruent. Therefore, these quadrilaterals 
are similar.  

Since we know that they are similar, we also 
know that their sides are proportional. We can 
set up proportions between the sides, like this:  

 

Let's use a proportion to find the length of 
segment OL, given the other lengths shown 
here.  
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We can set up the problem like this. We read 
this proportion as "OL is to US as GO is to RU."  

 

If we substitute the values of the segment 
lengths, we get this proportion.  

 

Now we can use cross products to solve for the 
length of OL. We multiply the extremes and 
the means together, and solve for n.   

 
Similarity means objects have the same shape but they are 
not necessarily identical in size. 
 

 
 
 

The pairs below are not similar or congruent.  
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Complete.  Note:  The perimeters of two similar figures 
are proportional. 

1.   

 
The perimeter of smaller triangle ABC is 53. The 
lengths of two corresponding sides on the triangles are 
20 and 40. One side of ADE is 32. What is the length of 
the corresponding side on ABC? 

 
2.   

 
The length of the sides of ABC are 120, 160, and 112. 
The length of the smallest side of DEF is 224, what is 
the length of the longest side of DEF? 
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3.   

 
The length of the sides of ABC are 92, 114, and 98. 
The perimeter of DEC is 2080, what is the length of 
the longest side of DEC? 

 
4.   

 
The length of the sides of ABC are 315, 207, and 
178. The perimeter of ADE is 1400, what is the 
length of the longest side of ADE? 

 
5.   

 
AB:AD = 3:9, and AD = 306, what is the length of 
AB? 
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6.   

 
The length of the sides of ABC are 320, 312, and 
288. The length of the longest side of DEF is 396, 
what is the perimeter of DEF? 

 
7.   

 
BC:ED = 8:10, and FE = 310, what is the length of 
AB? 

 
8.   

 
The perimeter of smaller triangle ABC is 143. The 
lengths of two corresponding sides on the triangles 
are 47 and 282. One side of DEF is 300. What is the 
length of the corresponding side on ABC? 
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Construction of Geometric Figures 
 
 

What is a construction? 

Geometric constructions go back to ancient Greece. They 
are often called Euclidean constructions, but they certainly 
predate Euclid, the Greek mathematician who taught in 
Alexandria c.300 BC, and who was probably the founder of 
its mathematical school. His most important work is the 13-
volume Elements, which became the most widely known 
mathematical book of its time, and is still much used in 
geometry.  

The phrase compass and straightedge construction may be 
more descriptive. Those are the only instruments allowed. 
The compass establishes equidistance (an equal distance 
between points), and the straightedge establishes 
collinearity (points lying on or passing through the same 
straight line).   All geometric constructions are based on 
those two concepts. 

The compass does not simply draw curves. It cannot be 
replaced by a circle pattern or a coffee can. The compass is 
anchored at a center point, and keeps the pencil at a fixed 
distance from that point. All points on the curve drawn by a 
compass are equidistant from the center point. 

Although rulers are often used as straightedges, the 
graduation marks may not be used. No measurements are 
allowed. The straightedge is used only for drawing lines, 
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line segments, and rays. Given any two distinct points, this 
instrument can draw the set of all points that are collinear 
with them. 

Rulers and protractors have their place in geometry, but 
these are not construction instruments. All measurements 
are approximations. In reality, the compass and 
straightedge also are subject to error. If we were not limited 
by the physical flaws of the instruments, the drawing 
surface, and the person using them, then construction 
instruments would render exact results. This is not true of 
measurement instruments. 
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The Drawing Instruments 

The compass is used to create equal distances between 
points. The wheel in the center allows for fine adjustment 
of the radius, and it keeps the radius from slipping. 

 

 

 

Keep the compass lead sharpened for a nice, fine curve. 
There are special sharpeners made just for the leads that fit 
the compass, but it is a simpler matter to carry a small piece 
of sandpaper. Stroke the lead across it a few times to give 
the tip a bevel. 

Hold the compass properly. Use one hand, and hold it by 
the handle at the top. Do not hold it by the limbs. If you do 
that, there will be a tendency to change the radius as you 
draw. This is especially a problem with the cheaper 
compasses that have no way of locking the radius. Tilt the 
compass back slightly, so that the lead is dragged across the 
page. If the compass is pushed toward the lead, it will cause 
the anchor point to lift up and slip out of position. 

Some compasses come with extra leads and a needle for 
use as a divider. 
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A divider is an instrument used for dividing lines, 
describing circles, and transferring measurements. 

Finding a good straightedge is not so difficult. Most 
experienced drafters would never use a ruler or a scale as a 
straightedge, because it damages the graduation marks. 
You decide how to treat your own instruments though. 
Many rulers have a metal strip along one edge, just for this 
purpose.  

 

 

 

Using a transparent plastic triangle will allow you to see 
your work as you draw.  

 

 



 231 

The triangle can also be used to measure a 90° angle, just 
as a protractor would be used. 

In a pinch, you can use the edge of a book or a calculator as 
a straightedge, but that can be awkward. Bring the right 
tools for the job. 

You should have at least one good, sharp pencil with an 
eraser. 

 

 

 

 

 

 

A protractor is included in construction sets as a tool for 
measuring angles. 
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An arm of an angle is either of the two rays making up an 
angle. 

 

A degree is a unit of angle measure equal to of a 
complete revolution. There are 360 degrees in a circle. 
Degrees are indicated by the ° symbol, so 35° means 35 
degrees. 
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Construct an angle congruent to a given angle. 

1. To draw an 
angle congruent to 
∠A, begin by 
drawing a ray with 
endpoint D.  

 

2. Place the 
compass on point A 
and draw an arc 
across both sides of 
the angle. Without 
changing the 
compass radius, 
place the compass 
on point D and 
draw a long arc 
crossing the ray. 
Label the three 
intersection points 
as shown.  
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3. Set the compass 
so that its radius is 
BC. Place the 
compass on point E 
and draw an arc 
intersecting the one 
drawn in the 
previous step. 
Label the 
intersection point 
F. 

4. Use the 
straightedge to 
draw ray DF. 

∠EDF ≅ ∠BAC  

 

Construct the bisector of an angle. 

1. Let point P be the vertex of the 
angle. Place the compass on point 
P and draw an arc across both sides 
of the angle. Label the intersection 
points Q and R.   
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2. Place the compass on point Q 
and draw an arc across the interior 
of the angle.  

 

3. Without changing the radius of 
the compass, place it on point R 
and draw an arc intersecting the 
one drawn in the previous step. 
Label the intersection point W.   

4. Using the straightedge, draw ray 
PW. This is the bisector of ∠QPR.  

 

 

You can construct any of the following angles from a 
straight line using a compass and starting with a 60° 
angle.  

 

First: Draw a straight line of any length and mark  
a point on the line close to the center. Set your  
compass point on the marked point and draw  
a semi-circle or half of a circle. 
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Second: Leave the setting of the compass the  
same as above and place the compass point where  
the semi-circle and the straight line meet. Mark a  
small arc across the semi-circle. 

  

Third: Draw a line from the center point  
of your straight line to the mark on the semicircle.  
The line is 60° from the bottom line. 

  

To mark a 30° angle, divide the sixty degree angle in 
half (bisect the angle). Since all points on the semi-
circle are equal distance from the center, all you have 
to do to bisect the angle is:  

 

First: Keep your compass setting the same  
and place the compass on the point where  
the semi-circle and one of the straight lines  
of the 60° angle meet. Mark an arc above,  
but within the boundaries of the 60° angle.  
Repeat the same action for the other 60° angle line.  
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Second: Draw a straight line from the center  
point of the straight line (vertex of the 60° angle)  
to where the arcs cross. This causes the 60° angle  
to be bisected and results in two 30° angles. 

  

To mark a 15° angle, keep the compass setting the same 
and bisect one of the 30° angles. 
 

 
 

To copy a line segment means to draw a line segment equal 
in length to the given line segment. 
 
Examples: 
 
Using a ruler: 
 
Step 1  Measure the given line segment. 
 

 
 
Step 2  Draw another line segment the same length. 
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Using a compass and a straightedge: 
 
Step 1  Draw a line segment longer than the given line 

segment. 
 

 
 
Step 2  Open the compass to the length of the given line 

segment. 
 
Step 3  Transfer the compass to the new line segment, 

placing the metal point on one endpoint. 
 
Step 4  Draw an arc cutting the new line segment.  The 

intersection is the second endpoint. 
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Construct the perpendicular bisector of a line segment. 

Or, construct the midpoint of a line segment. 

1. Begin with line segment XY.   

2. Place the compass at point X. Adjust 
the compass radius so that it is more 
than (1/2)XY. Draw two arcs as shown 
here.   

3. Without changing the compass 
radius, place the compass on point Y. 
Draw two arcs intersecting the 
previously drawn arcs. Label the 
intersection points A and B.  

 

4. Using the straightedge, draw line AB. 
Label the intersection point M. Point M 
is the midpoint of line segment XY, and 
line AB is perpendicular to line segment 
XY.    

 

 

Given point P on line k, construct a line through P, 
perpendicular to k. 

1. Begin with line k, containing point P.   

2. Place the compass on point P. Using 
an arbitrary radius, draw arcs 
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intersecting line k at two points. Label 
the intersection points X and Y.  

3. Place the compass at point X. Adjust 
the compass radius so that it is more 
than (1/2)XY. Draw an arc as shown 
here.  

 

4. Without changing the compass 
radius, place the compass on point Y. 
Draw an arc intersecting the previously 
drawn arc. Label the intersection point 
A.  

 

5. Use the straightedge to draw line AP. 
Line AP is perpendicular to line k.  

 

 

Given point R, not on line k, construct a line through R, 
perpendicular to k. 

1. Begin with point line k and point R, 
not on the line.  

 

2. Place the compass on point R. Using 
an arbitrary radius, draw arcs 
intersecting line k at two points. Label 
the intersection points X and Y.  
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3. Place the compass at point X. Adjust 
the compass radius so that it is more 
than (1/2)XY. Draw an arc as shown 
here.  

 

4. Without changing the compass 
radius, place the compass on point Y. 
Draw an arc intersecting the previously 
drawn arc. Label the intersection point 
B.  

 

5. Use the straightedge to draw line RB. 
Line RB is perpendicular to line k.  

 

Given a line and a point, construct a line through the 
point, parallel to the given line. 

1. Begin with point P and line k.  

 

2. Draw an arbitrary line through 
point P, intersecting line k. Call 
the intersection point Q. Now the 
task is to construct an angle with 
vertex P, congruent to the angle of 
intersection.  
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3. Center the compass at point Q 
and draw an arc intersecting both 
lines. Without changing the radius 
of the compass, center it at point P 
and draw another arc.   

4. Set the compass radius to the 
distance between the two 
intersection points of the first arc. 
Now center the compass at the 
point where the second arc 
intersects line PQ. Mark the arc 
intersection point R.  

 

5. Line PR is parallel to line k.  

 

When working with triangles, an altitude is a perpendicular 
segment from any vertex to the opposite side or extension 
of that side. 
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Given a line segment as one side, construct an equilateral 
triangle. 

This method may also be used to construct a 60°° angle. 

1. Begin with line segment TU.   

2. Center the compass at point T, 
and set the compass radius to TU. 
Draw an arc as shown.  

 

3. Keeping the same radius, center 
the compass at point U and draw 
another arc intersecting the first 
one. Let point V be the point of 
intersection.  

 

4. Draw line segments TV and 
UV. Triangle TUV is an 
equilateral triangle, and each of its 
interior angles has a measure of 
60°.  

 
 

One of the most frequently drawn geometric shapes is 
the right triangle. Before you start working this 
practice, which involves drawing right triangles, think 
about what makes a triangle a right triangle.  
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One of the three angles of a right triangle must be a 
right angle (90°).  

Remember:  

Two straight lines that cross each other at right angles 
are perpendicular lines.  

First:  

Near the center of a piece of paper, draw a six inch 
straight line. Divide the line in half and create a 
perpendicular line through the center point. Make the 
perpendicular above the horizontal line 4" in length.  

 

 

 

 

 

Since you divided the horizontal line in half, 
each horizontal line segment should measure 
three inches in length.  
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Second:  

Draw a straight line from the end point of the 
horizontal line to the endpoint of the vertical line.  

 

 

 

 

Measure the last line you drew. It  
should measure five inches.  

If it does , the triangle created  
is a 3-4-5 right triangle.  

If it does not , then either the 
length of one or both of the sides is  
not exactly three and four inches or  
the horizontal and vertical lines are not  
perpendicular.  
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Constructing Triangles 
Given Two Angles and a Side 

Use  protractor and ruler to construct  ABC with AB = 7 
cm, ∠ABC = 25º and  ∠BAC = 60º.    

Solution:  
Step 1 Using a ruler, draw a line interval, AB, 7 cm long. 
Step 2 Use a protractor to draw an angle, ∠ABL, of 25º.  
Step 3 Use a protractor to draw ∠BAM of 60º so that the 

arm AM intersects BL at C.  
 
ABC is the required triangle.  
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Given Three Sides  

Use a compass and a ruler to construct  ABC with AB = 3 
cm, BC = 4 cm and AC = 5 cm. 

Solution: 
Step 1 Draw a line interval, AB, 3 cm long. 
Step 2 Using a compass, draw an arc with radius 4 cm and 

with B as the centre. 
Step 3 With A as the centre and with radius 5 cm, draw an 

arc to cut the arc drawn in Step 2 at C. 
Step 4 Join AC and BC.  
 
ABC is the required triangle.  
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Given Two Sides and an Angle  

Use a compass, protractor and ruler to construct  ABC with 
AB = 7 cm, BC = 8 cm and ∠BAC = 80º.                      

Solution: 
Step 1 Draw a line interval, AB, 7 cm long. 
Step 2 Use a protractor to draw ∠BAL, of 80º.  
Step 3 Draw an arc of radius 8 cm with B as the center to cut 

AL (extend the arm AL, if needed) at C. 
Step 4 Join BC.  
 
ABC is the required triangle.  
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A square may be constructed by: 
 
 
Drawing two diameters of a circle perpendicular to each 
other.  This will divide the circle into four equal arcs. 
 
 

 
 
 
 

Then to form a square, connect these points. 
 
 

 
 

 
Rectangles and parallelograms of specific measurements 
may be drawn provided enough of these measurements are 
given. 
 
 
 
Examples: 
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Draw a rectangle 1 ½ in. long and ¾ in. wide.   
 
Draw line AB 1 ½ inches long.  Extend line AB in both 
directions.  Construct perpendiculars at points A and B.                             
 

 
 
 
Draw line BC and line AD ¾ inches each. 
 

 
 
 
Then draw line DC to form rectangle ABCD. 
 

 
 
Draw a parallelogram with a base 30 mm long, side 22 mm 
long, and an included angle of 30 degrees. 
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Draw line AB 30 mm long.  Extend AB in both directions.  
Use a protractor to draw a 30 degree angle at points A and 
B.  Draw line BC and line AD 22 mm each. 
 

 
 
Draw line DC to form parallelogram ABCD. 
 

 
 
 
 

 
 
 
 
1. Use a compass and a straightedge to copy this line 

segment: 
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2. Draw with a protractor an angle of 75 degrees.  Then 
construct with a compass an angle equal to it.  Check 
your copy of the angle with a protractor. 

 
3. Draw a line segment that measures 6.2 cm.  Bisect it 

using a compass.  Check with a ruler. 
 
4. Draw an angle measuring 68 degrees.  Bisect it using a 

compass.  Check with a protractor. 
 
5. Construct a triangle with two sides measuring 6.4 cm 

and 5.8 cm and an included angle measuring 70 
degrees. 

 
6. Construct a triangle with two angles measuring 95 

degrees and 40 degrees and an included side 2.3 cm 
long. 

 
7. Draw any line.  Using a compass, construct a 

perpendicular to it at a point on the line. 
 
8. Draw any line.  Using a compass, construct a 

perpendicular to it from a point not on the line. 
 
9. Draw any line.  Select a point outside this line.  

Through this point construct a line parallel to the line 
you have drawn. 

 
10. Draw any equilateral triangle.  Select an angle and  

bisect it.  Construct from the vertex of this selected 
angle the altitude (line segment that is perpendicular to 
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the opposite side).  Does this perpendicular line bisect 
this opposite side? 

 
 
Problem Solving With Geometric Figures 
 
 
Use Logical Reasoning 
 
Some problems must be solved using logic.  Based on a 
few basic statements called assumptions, you will be asked 
to decide which conclusion is true. 
 
Example: 
 

 
 
The sum of the measures of angles 1 and 2 is 180 degrees. 
The sum of the measures of angles 2 and 3 is 180 degrees. 
Based on this information, which of the following 
statements is true? 
 

(1) m∠1 = 120 degrees 
(2) m∠2 = 60 degrees 
(3) m∠3 = 100 degrees 
(4) m∠1 > m∠2 
(5) m∠1 = m∠3 
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Options (1), (2), (3), and (4) are incorrect because the 
assumptions given do not provide any information about 
the measures of each angle.  Although angle 1 looks greater 
than angle 2 in the figure, we cannot conclude that it is 
actually greater.  Use only the information in the problem 
and any labels on the figure.  Do not “jump to any 
conclusions.” 
 
Option 5 is correct.  Angles 1 and 3 are congruent (equal). 
Consider the facts:  m∠1 + m∠2 = 180 degrees 
                                m∠2 + m∠3 = 180 degrees 
                                m∠1 + m∠2 = m∠2 + m∠3 
Then: 
Subtract m∠2 from both sides:  m∠1 = m∠3 
 
Using Similar Triangles 
 
A variety of practical problems can be solved using similar 
triangles.  Similar triangles are often used when there is no 
way to actually perform the measurement of the missing 
length. 
 
Example:  What is the height of the flagpole? 
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We can find the height of the flagpole in the diagram.  The 
diagram shows that the flagpole casts a shadow of 5 m 
while a 1.8-m person casts a shadow of 1 m.  We use the 
fact that the triangles formed by the objects and their 
shadows are similar.  We set up a proportion and solve. 
 

height of the person = height of the flagpole 
shadow of the person    shadow of the flagpole 

                                        1.8 = x 
1 5 
  x = (1.8)(5) 
  x = 9 
 

The height of the flagpole is 9 m. 
 

 
 
Solve each problem. 

 

1. What is the diameter of a tire, if the radius is 25 in.? 

 

2. Write the name of a polygon that has three sides.   

 

3. When it is 9 o'clock, what type of angle is the smallest 
angle formed by the minute and hour hand? 



 256 

4. What is the circumference to the nearest centimeter of 
a circle with a radius of 7 centimeters? 

 

5. ∠BXC and ∠AXB are complementary.  If the 
measure of ∠BXC is 25 degrees, what is the measure 
of ∠AXB? 

 

6. What is the measure of ∠ABD if it is four times the 
measure of its supplement, ∠DBC. 

 

7. At 4 p.m., a flagpole casts a 20-foot shadow.  At the 
same time, a person 6 feet tall casts a 4-foor shadow.  
What is the height of the flagpole? 

 

8. The bottom of a ladder is placed 8 feet from the wall 
of a house. The wall and the ground form a right 
angle.  If the ladder is 15 feet in length, how far up the 
wall does it reach (to the nearest foot)? 

 

9. The three sides of triangle ABC measure 12 feet, 16 
feet, and 20 feet.  Triangle DEF is similar to triangle 
ABC.  The shortest side of triangle DEF measures 15 
feet.  What are the lengths of the other two sides of 
triangle DEF? 



 257 

 

 10.  A circle has a diameter of 7 inches.  What is its 
circumference? 

  
Measurement  
 
The Metric System 
 
 
In the 1790s, French scientists worked out a system of 
measurement based on the meter.  The meter is one ten-
millionth of the distance between the North Pole and the 
Equator.  The French scientists made a metal rod equal to 
the length of the standard meter.   
 
 By the 1980s, the French metal bar was no longer a 
precise measure for the meter.  Scientists figured out a new 
standard for the meter.  They made it equal to 
1/299,792,548 of the distance light travels in a vacuum in 
one second.  Since the speed of light in a vacuum never 
changes, the distance of the meter will not change. 
 
 The French scientists developed the metric system to 
cover measurement of length, area, volume, and weight. 
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Metric Length Equivalents 

 
Metric Unit          Abbreviation          Metric Equivalent 
 
millimeter mm                          .1 centimeter 
centimeter cm             10 millimeters 
decimeter dm                          10 centimeters 
meter m 100 centimeters 
dekameter dam 10 meters 
hectometer hm 100 meters 
kilometer km 1000 meters 
 
Metric Weight Equivalents 
 
Metric Unit Abbreviation Metric Equivalent 
 
milligram mg .001 gram 
centigram cg 10 milligrams 
decigram dg 10 centigrams 
gram g 1,000 milligrams 
decagram dag 10 grams 
hectogram hg 100 grams 
kilogram kg 1,000 grams 
 
Metric Volume Measures 
 
Metric Unit Abbreviation Metric Equivalent 
 
milliliter ml .001 liter 
centiliter cl 10 milliliters 
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deciliter dl 10 centiliters 
liter l 1,000 milliliters 
dekaliter dal 10 liters 
hectoliter hl 100 liters 
kiloliter  kl 1,000 liters 
 
 

Decimal Point 

A period that separates the whole numbers from the 
fractional part of a number; or that separates dollars from 

cents 
Example: 

 

 
 
Kilometers   Hectometers   Decameters   Meters   Decimeters   Centimeters   Millimeters  
 
Kilograms    Hectograms    Decagrams    Grams   Decigrams    Centigrams   Milligrams  
 
Kiloliters      Hectoliters      Decaliters      Liters     Deciliters      Centiliters      Milliliters  

 
 
To use this chart, if a question asks you how many grams 
that you can get from 200 centigrams, for example, try this: 
 
 
Start by putting down the number: 
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200 
 
If we don’t see a decimal point, the number is a whole 
number; and therefore, a decimal point may be inserted to 
the right of the last digit: 
 
200. 
 
Now, using your chart, start at centigrams and count back 
to grams (two spaces to the left).   
 
Move the decimal point in your number the same amount 
of spaces in the same direction: 
 
2.00 
 
The answer to the question is that 200 centigrams is equal 
to 2 grams.  
 
If a question asks you to tell how many millimeters are 
is 8.3 decimeters, try this: 
 
Write down the number: 
 
8.3 
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We already see a decimal point, so there is no need to guess 
where to place it: 
 
8.3 
 
Now, using your chart, start at decimeters and count 
forward to millimeters (two spaces to the right). 
 
Move the decimal point in your number the same amount 
of spaces in the same direction: 
 
830. 
 
The answer to the question is that 830 millimeters is equal 
to 8.3 decimeters. 
 

⇒⇒  Change larger to smaller units by multiplying. 
 
3 meters = ? cm 
   3 x 100 (100 centimeters to a meter) = 300            
centimeters 
 

⇒⇒  Change smaller to larger units by dividing 
 
          5000 grams = ? kg 
             5000 ÷÷ 1000 grams = 5 kg 
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Fill in the answer. 
1.    2.19 cl = 

_______ ml 
2.    2000 L = 

_______ kl 
3.    40 mg = 

_______ cg 
4.    8 g = 

_______ cg 
5.    12.7 cm = 

_______ mm 
6.    8 kg = 

_______ g 
7.    9.824 cg = 

_______ mg 
8.    127 cl = 

_______ L 
9.    4000 m = 

_______ km 
10.    950 cm = 

_______ m 
11.    4400 g = 

_______ kg 
12.    71.46 mm = 

_______ cm 
13.    6.8 m = 

_______ mm 
14.    99.28 ml = 

_______ cl 
15.    12000 L = 

_______ kl 
16.    4 L = 

_______ cl 
17.    4900 ml = 

_______ L 
18.    1100 cm = 

_______ m 
19.    10.8 cl = 

_______ ml 
20.    1272 cl = 

_______ L 
21.    5.31 kl = 

_______ L 
22.    5000 mm = 

_______ m 
23.    9.4 kl = 

_______ L 
24.    6 L = 

_______ ml 
25.    660 cg = 

_______ g 
26.    3.36 m = 

_______ mm 
27.    1040 cl = 

_______ L 
28.    1 km = 

_______ m 
29.    12 cg = 

_______ mg 
30.    5.3 km = 

_______ m 
31.    6.288 cl = 

_______ ml 
32.    683.5 cm = 

_______ m 
33.    2.4 km = 

_______ m 
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The Centigrade Scale 
 
In 1742, Swedish astronomer Anders Celsius (1701 – 1744) 
invented a scale for measuring heat.  His scale is called the 
centigrade or Celsius scale.  Celsius’s scale is based on the 
freezing and boiling points of water.  The freezing point of 
water is equal to 0 degrees Celsius.  The boiling point is 
100 degrees Celsius.  While the Fahrenheit scale is used in 
the United States, the centigrade scale is used in most 
countries throughout the world.  It is the scale preferred by 
scientists. 
 
The markings on a thermometer are in degrees. 
We read the degrees as: 
above zero     +1, +2, +3, …… 
below zero      -1, -2, -3, …….. 
The temperature on the Celsius thermometer below is   
-78 degrees.  This can be written as -78 . 
                                                                                                                                           

 
 
A degree Celsius memory device:  

There are several memory aids that can be used to help the 
novice understand the degree Celsius temperature scale. 
One such device is:  
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When it's zero it's freezing,  
when it's 10 it's not,  
when it's 20 it's warm,  
when it's 30 it's hot!  

Or, another one to remember:  

30's hot  
20's nice  
10's cold  
zero's ice 
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Area, Perimeter, and Volume 
 
 
To measure flat spaces we calculate perimeter.  Perimeter 
is the distance around a two-dimensional or flat shape. 
 
 
Calculating Perimeter 
 
 
Perimeter is calculated in different ways, depending upon 
the shape of the surface.  The perimeter of a surface 
outlined by straight lines is calculated by adding together 
the lengths of its sides. 
 

 
 
25 + 26 + 25 + 26 = 102 yds.  perimeter of the rectangular 
lot 
 

   
8 + 8 + 8 + 8 = 4 x 8 = 32 
4s (4 sides) = perimeter of a 
square  

10 + 10 + 12 = 32 
 3s (3 sides) = perimeter of a 
triangle  

8 + 8 + 8 + 8 = 4 x 8 = 32 
4s = perimeter of a rhombus  
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1 + 1 + 10 + 1 + 1 + 1 + 10 + 1 = 26  
8s = perimeter of an irregular octagon 

4 + 1 + 2 + 4 + 4 + 4 + 3 + 1 + 2 = 25 
all sides = perimeter of an irregular 
polygon 

 
 
 

A regular polygon is a polygon whose sides are all the 
same length, and whose angles are all the same.  To 
calculate the perimeter of regular polygons like squares or 
rhombuses, multiply the number of sides by the length of a 
side.  This is possible, because all the sides are the same 
length. 
 

 
 

Find the perimeter. 

1. 

 

a = 7 ft 
c = 6 ft 
b = c 
 
 19 ft 

 
2. 

 

v = 5 cm 
t = 8 cm 
r = 12 cm 
s = t 
______________ 
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3. 

 

All sides equal 5 cm 
 
______________ 

 
4. 

 

e = 8 in 
f = 17 in 
 
______________ 

 
5. 

 

a = 6 mi 
c = 5 mi 
b = c 
 
______________ 

 
6. 

 

The side d of this 
square is 27 mi 
 
______________ 

 
7. 

 

e = 3 ft 
f = 9 ft 
 
______________ 

 
8. 

 

m = 19 yd 
All sides are equal 
 
_____________ 
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9. 

 

The side d of this 
square is 28 m 
 
______________ 

 
10. 

 

v = 8 cm 
t = 11 cm 
r = 16 cm 
s = t 
 
______________ 

 
 

 

Calculating Area 
 
The area of a figure is the size of the region it covers. 
 
Area is a measurement of only two dimensions, usually 
length and width. 
 
Area is calculated in different ways, depending on the 
shape of the surface.  Area is expressed in squares:  square 
inches, square meters, etc. 
 An area with a perimeter made up of straight lines is 
calculated in different ways for different shapes. 
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S ² = area of a square  

 
base x height = area of a          
        2               triangle  

  

 
base x height = area of a rhombus 

 
b x h = area of a rectangle  

 
 

⇒⇒  The area of a rectangle, square, or rhombus is 
sometimes referred to as length x width (l x w) 
instead of base x height. 

⇒⇒  The area of a triangle is so metimes expressed as 
½ the base x height (1/2 b x h). 

 
A parallelogram has 4 sides and the opposite sides are 
parallel.  The area of a parallelogram is found by 
multiplying the length of the base by the height. Height is 
the distance straight down from a point on one non-slanting 
side to its opposite side, or the base. 
 
The formula for the area of a parallelogram can be written: 

A = bh, where b = base and h = height. 
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Example  Find the area of the parallelogram below. 
 

 
 
Use the formula for finding the area of a parallelogram: 
 

A = bh 
                                              = 10 x 8 
                                              = 80 sq cm 
 
Answer:  The area of the parallelogram is 80 sq cm. 
 
The area of a circle has a special calculation: 
          2 

a = r 
 
The equation is read “area equals pi times radius 
squared.” 
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Find the area for each. 

1. 

  36 squared cm 
 
2. 

 _________________ 
 
3. 

 
All sides are 12 cm 
_________________ 

 
4. 

 _________________ 
 
5. 

 _________________ 
 
6. 

 
All sides are 9 cm 
_________________ 

 
7. 

 _________________ 
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8. 

 _________________ 
 
9. 

 _________________ 
 
10. 

 _________________ 
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Complete the table for each triangle. 
Round to the nearest hundredth.  

  base height area 

1. 9 in  2 in  _________ square in  
2. 9 cm  5 cm  _________ square cm  
3. 9 m  3 m  _________ square m  
4. 9 mm  7 mm  _________ square mm  
5. 12 yd  8 yd  _________ square yd  
6. 16 ft  13 ft  _________ square ft  
7. 

18 
3 
5   

mi 
 

20 
3 
5   

mi 
 

_________ square mi  

8. 8.7 km  19.8 km  _________ square km  
9. 

9 
1 

2  
cm 

 
9 

1 

2  
cm 

 
_________ square cm  

10. _________ yd  12 yd  66.6         square yd  
11. _________ mm  19.6 mm  176.4       square mm  
12. 8.1 ft  _________ ft  28.35    square ft  
13. 17 m  _________ m  148.75 square m  
14. 

14 
1 

2  
in 

 
14 

1 

2  
in 

 
_________ square in  
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15. 
8 

3 

5   
km 

 
10 

4 

5   
km 

 
_________ square km  

 
 

Find the Area for each. 
Round to the nearest hundredth. Assume  = 3.14 

1. 

 
 

 

g = 20 m 
 
 314 m2     

2. 

 
 

 

m = 61 m 
 
___________     

3. 

 
 

 

s = 9 m 
 
___________     

4. 

 
 

 

e = 28 cm 
 
___________     

5. 

 
 

 

e = 27.1 mi 
 
___________     

6. 

 
 

 

g = 10.86 yd 
 
___________     

7. 

 
 

 

s = 7 mi 
 
___________     

8. 

 
 

 

m = 78.094 in 
 
___________     
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Complete the table for each circle. 
 Round to the nearest hundredth. Assume  = 3.14. 

Assume  = 3 1/7 for questions 11-14.   

  radius diameter area 
1. 3               in  _____ in  _________ in²  
2. ________ yd  10             yd  _________ yd²  
3. 6               m  12             m  _________ m²  
4. 10            ft  20             ft  _________ ft²  
5. 7               mm  14             mm  _________ mm²  
6. ________ km  13.2         km  _________ km²  
7. ________ mi  ________ mi  254.34       mi²  
8. 7.5           cm  ________ cm  _________ cm²  
9. ________ yd  ________ yd  452.16   yd²  
10. 7.3           km  14.6         km  _________ km²  

11. 5 
1 

5   
ft 

 
10 

2 

5   
ft 

 
_________ ft²  

12. 6 
1 
5   

in 
 

12 
2 
5   

in 
 

_________ in²  

13. ________ mm  16 
4 
5   

mm 
 

_________ mm²  

14. 7 
4 

5   
m 

 
15 

3 

5   
m 

 
_________ m²  



 276 

15. 17.93 cm  _________ cm  _________ cm²   
 

In some problems you may be asked to find the area of 
irregular shapes.  These figures are often made up of two or 
more simple figures. 

Example  Find the area of the figure shown below. 

 

 

 

 

Step 1  Separate the figure into two familiar shapes---in 
this case rectangles.  Decide what measurements 
you are missing and label them (x and y in this 
figure). 
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Step 2  Find the missing lengths of the sides by subtracting 
values you do know. 

 

Side x is 12 ft – 8 ft = 4 ft 

Side y is 10 ft – 3 ft = 7 ft 

 

Step 3  Find the area of each rectangle by using the correct 
formula.  First replace l with 4 and w with 3 in the 
formula A = lw.  Then replace l with 12 and w with 
7 in the formula A = lw. 

 

Area I = lw 

                = 4 x 3 

                                                  = 12 sq ft           
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Area II = lw 

                   = 12 x 7 

                                                   = 84 sq ft  

 

Step 4  Add the areas of the two rectangles. 

 

Area I + Area II = 12 + 84 = 96 sq ft 

 

Answer:  The total area of the figure is 96 sq ft. 

 

 

Find the area of each figure. 

1. 

 
  
2. 
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3. 

 

 

Surface Area 

 

The surface area is the sum of the areas of the 
outside surface of a three-dimensional shape.  

 

Surface Area of a Cube = 6 a 2  

 

 (a is the length of the side of each edge of the 
cube) 

 

In words, the surface area of a cube is the area of the 
six squares that cover it. The area of one of them is 
aa, or a 2. Since these are all the same, you can 
multiply one of them by six, so the surface area of a 
cube is 6 times one of the sides squared. 
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Example  Find the total area of a cube whose edges 
measure 15 inches. 

A = 6a 2  

A = 6 x (15) 2  

A = 6 x 225 

A = 1,350 square inches.    

 

Surface Area of a Rectangular Prism = 2ab + 2bc + 
2ac  

 

 
(a, b, and c are the lengths of the 3 sides)  

 

In words, the surface area of a rectangular prism is 
the area of the six rectangles that cover it. But we 
don't have to figure out all six because we know that 
the top and bottom are the same, the front and back 
are the same, and the left and right sides are the 
same.  

The area of the top and bottom (side lengths a and c) 
= ac. Since there are two of them, you get 2ac. The 
front and back have side lengths of b and c. The area 
of one of them is bc, and there are two of them, so the 
surface area of those two is 2bc. The left and right 
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side have side lengths of a and b, so the surface area 
of one of them is ab. Again, there are two of them, so 
their combined surface area is 2ab. 

Example  Find the total area of a rectangular prism 9 
meters long, 6 meters wide, and 7 meters 
high. 

A = 2ab + 2bc + 2ac 

A = 2 x 9 x 6 + 2 x 9 x 7 + 2 x 6 x 7 

A = 108 + 126 + 84 

A = 318 square meters. 

 

Surface Area of a Cylinder = 2(pi r 2) + (2 pi r)h 

 

 (h is the height of the cylinder, r is the radius of  
the top) 

 

Surface Area = Areas of top and bottom + Area of the 
side  

Surface Area = 2(Area of top) + (circumference of top) 
x height  

Surface Area = 2(pi r 2) + (2 pi r)h  
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In words, the easiest way is to think of a can. The 
surface area is the areas of all the parts needed to 
cover the can. That's the top, the bottom, and the 
paper label that wraps around the middle.  

You can find the area of the top (or the bottom). 
That's the formula for area of a circle (pi r 2). Since 
there is both a top and a bottom, that gets multiplied 
by two.  

The side is like the label of the can. If you peel it off 
and lay it flat it will be a rectangle. The area of a 
rectangle is the product of the two sides. One side is 
the height of the can, the other side is the 
circumference of the circle, since the label wraps 
once around the can. So the area of the rectangle is (2 

pi r)h.  

Add those two parts together and you have the 
formula for the surface area of a cylinder.  

Surface Area = 2(pi r 2) + (2 pi r)h  

 

Example  Find the total area of a cylinder whose 
radius is 21 feet and whose height is 30 
feet. 
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A = 2(pi r 2) + (2 pi r)h 

A = 2 x 22/7 x (21) 2  + 2 x 22/7 x 21 x 30 

A = 2,772 + 3,960 

A = 6,732 square feet 

 

 

  Find the total areas of each of the following 
rectangular prisms. 

 1.  Find the total area of a rectangular prism measuring 5 
feet by 4 feet by 3 feet.   

 

 2.  Find the total area of a rectangular prism measuring 16 
meters by 6 meters by 2 meters.  

   

 3.  Find the total area of a rectangular prism measuring 17 
centimeters by 11 centimeters by 8 centimeters. 

 

 4.  Find the total area of a rectangular prism measuring 
16.4 meters by 13.7 meters by 14.5 meters. 
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Find the total area of each cube. 

 

 1.  Find the total area of a cube whose edges measure 7 
centimeters. 

 

 2.  Find the total area of a cube whose edges measure 5.5 
feet. 

 

 3.  Find the total area of a cube whose edges measure 11.6 
meters. 

 

4.  Find the total area of a cube whose edges measure 9 
inches. 

 

Find the total area of each cylinder. 

 

 1.  Find the total area of a cylinder whose diameter is 9 
inches and whose height is 15 inches. 

 

 2.  Find the total area of a cylinder whose radius is 10 
inches and whose height is 13 inches. 
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 3.  Find the total area of a cylinder whose radius is 27 
centimeters and whose height is 32 centimeters. 

 

 4.  Find the total area of a cylinder whose radius is 14 
meters and whose height is 12 meters. 

 

Calculating Volume 

 
Volume is the amount of space contained in a three-
dimensional shape.  Area is a measurement of only two 
dimensions, usually length and width.  Volume is a 
measurement of three dimensions, usually length, width, 
and height, and is measured in cubic units. 
 
To find the volume of a cube or a rectangular prism, 
multiply length by width by height. 
 

 

l x w x h = volume of a rectangular prism  

8 x 3 x 4 = 96                                                  

 
 

Since a cube has sides of equal length, multiply the length  
of one side by itself three times, S³ : 
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    S³    = volume of a cube 
 
To find the volume of a cylinder, multiply the area of the 
base (B) (or r²) by the height of the cylinder. 
 
 B x h =    volume of a cylinder 
  

 r²  x h = 

 
     
  

 
 
Find the volume. 

1. 

 

All sides 
are 9 yd 
 
_________ 

 

2. 

 

A = 15 m 
B = 7 m 
G = 29 m 
_________ 

 
3. 

 

D = 28 yd 
E = 33 yd 
F = 4 yd 
_________ 

 

4. 

 

A = 12 ft 
B = 6 ft 
C = 24 ft 
_________ 
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Fill in the missing spaces and complete the table. 
Round to the nearest hundredth.  
 

  length width height volume 
5. 5 mm 7 mm 13 mm ______   cubic millimeters 
6. 8 m 10 m 9 m ______   cubic meters 
7. 42 mm 33 mm 36 mm ______   cubic millimeters 
8. 80 yd 15 yd 30 yd ______   cubic yards 
9. _____ ft 15 ft 12 ft 720         cubic feet 
10. 6 cm _____ cm 16 cm 960         cubic centimeters 
11. 14 m _____ m 9 m 1512       cubic meters 
12. 11 yd 13 yd 10.3 yd ______   cubic yards 
13. 13.1 ft 4.2 ft 4 ft ______   cubic feet 
14. 5.98 cm 8.41 cm 14 cm ______   cubic centimeters 
15. 9.49 m 11 m 5.92 m ______   cubic meters  
 
Find the volume. 
Use 3.14 for .  Round to the nearest hundredth. 

1. 

 

B = 3 ft 
A = 6 ft 

 

2. 

 

E = 4 mm 
D = 9 mm 

 

3. 

 

B = 5 mm 
A = 8 mm 

 

4. 

 

E = 10 in 
D = 17 in 
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Fill in the missing spaces and complete the table. 
Use 3.14 for .  Round to the nearest hundredth. 
 
  diameter radius height volume 
5. 10 ft 5 ft 8 ft 628       cubic feet 
6. 6 cm 3 cm 9 cm _____   cubic centimeters 
7. 16 in 8 in 3 in _____   cubic inches 
8. 18 ft _____ ft 8 ft _____   cubic feet 
9. 12 m 6 m _____ m 791.28  cubic meters 
10. 28 yd 14 yd _____ yd 6154.4  cubic yards 
11. _____ m 7 m 9 m _____   cubic meters 
12. 24 m _____ m 6 m _____   cubic meters 
13. 32.4 cm 16.2 cm 7.5 cm _____   cubic centimeters 
14. 23.2 mm 11.6 mm 9.6 mm _____   cubic millimeters 
15. 20.8 m _____ m 3 m _____   cubic meters  
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Pyramids and Cones 
 
 
A pyramid has one base with sides of the same length.  The 
base is connected to a single point, called a vertex, by 
triangular faces (sides). 
 
 

 
 
 

A cone has one circular base and one vertex.  A curved 
surface connects the base and vertex. 
 
 

 
 
 
The volume of a pyramid or a cone is � of the area of its 
base multiplied by its height. 
 

V = � x Area of base x height          V = �Ah 
 



 290 

pyramid         Volume = � x (area of square) x height 
                      = � x (l x w) x height 

 
     cone              Volume = � x (area of circle) x height      
                                        = � x  x radius squared x height 
 
Example  Find the volume of the pyramid shown below in 

cubic feet. 
   
 

 
 
 
Step 1  Find the area of the base (a square). 
             Choose the formula. 
             Substitute and solve. 
 
                           A = length x width 

A = 6 x 6 = 36 square feet 
 

Step 2  Choose the volume formula. 
             Substitute. 
             Solve. 
                                   V = �Ah 
                                   V = �(36)(5) 

V = 60 cubic ft. 
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Example  Find the volume of the cone shown below in 
cubic centimeters. 

 

 
 
Step 1  Use the formula for finding the volume of a cone. 
 

V = 1/3 x  x radius squared x height 
 

Step 2  Substitute. 
 

V = 1/3(3.14)(3 x 3)(9) 
 

Step 3  Solve. 
 

V = 1/3(3.14)(9)(9) = 84.78 
 

The volume of the cone is 84.78 cubic centimeters. 
 

 

1. A cone has a height of 16 centimeters and a base with 
an area of 18 square centimeters.  What is the volume 
of the cone in cubic centimeters? 

 



 292 

2. Find the volume of a pyramid if the area of the base is 
12 square meters and the height is 4 meters. 

 
3. Find the volume of a cone if the area of the base is 4 

square centimeters and the height is 9 centimeters. 
 
   4.  The base of a pyramid has an area of 9 square meters.  

The height of the pyramid is 12 ½ meters.  What is the 
volume of the pyramid in cubic meters?  

        
 
                                                 
You may also be asked to find the volume of irregular 
figures made up of common solid shapes. 
 
 
Example  Find the volume of the object shown below. 
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Step 1  Find the area of the base of the pyramid. 
              

A = length x width 
                                     = 12(11) 
                                     = 132 square centimeters 
 
 

 
Step 2  Find the volume of the pyramid. 
 

V = 1/3Ah 
              = 1/3(132)(12) 

      = 44(12) 
                               = 528 cubic centimeters 

 
Step 3  Find the volume of the rectangular solid. 
 

V = lwh 
               = 12(11)(10) 

          = 132(10) 
                                   = 1320 cubic centimeters 

 
Step 4  Add the results. 
 

528 + 1320 = 1848 cubic centimeters 
 

The volume of the object is 1848 cubic centimeters. 
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1. Find the volume of the object shown below. 
 

 
 
 
 

2. What is the volume in cubic centimeters of the figure 
shown below? 
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FORMULAS 
Perimeter 

Polygon P = sum of the lengths of the sides 
Rectangle P = 2(l + w) 

Circumference 
Circle C = 2 r, or C = d 

Area 
Circle A = r2 
Parallelogram A = bh 
Rectangle A = lw 
Square A = s2 
Triangle A = bh 

Volume 
Cube V = e3 
Cylinder V = Bh, or V = r2h 
Prism V = Bh 
Cone V =1/3Bh 
Pyramid V = 1/3Bh  
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Integers  
 
Introduction to Integers 
 
 
The set of integers includes 0, all of the counting numbers 
(called positive whole numbers), and the whole numbers 
less than 0 (called negative numbers).  Integers are shown 
below on a number line. 

⇒  All counting numbers and whole numbers are 
integers. 

               Negative Numbers        Positive Numbers 

 
 
  Numbers less than 0 are negative numbers.   Numbers greater than 0 are positive. 
 

Number lines show numbers in order.  If you follow the 
number line to the right, the numbers get larger and larger.  
If you follow the number line to the left, the numbers get 
smaller and smaller. 
 

⇒ To remember the order of negative and positive       
numbers on a number line, think of the alphabet 
(n,o,p = negative, zero, positive). 

 

It's important to understand the number line 
because it shows you that every number has 
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an opposite. The famous German 
mathematician Leopold Kronecker once said: 
"God made the positive integers; everything 
else is the work of man." Why, then, did we 
confuse things with negative numbers? As it 
turns out, there are many, many everyday 
problems where negative numbers are useful. 
For example, we can both gain and lose 
weight. 

The temperature can rise or fall. Locations on 
the earth can be above sea level, or below sea 
level. 

 

Integers can be understood both as signs of operation and 
signs of quantity.   
 
Examples  +5 stands for 0 + 5 (operation), but it can also  

stand for a positive amount or a gain as in 
measurements such as temperature or weight 
(quantity). 

 
                             -5 stands for 0 – 5 (operation), but it can also 

stand for a negative amount or a drop as in 
measurements such as temperature or weight 
(quantity). 
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Write an integer for each description. 
(Hint: include a negative sign for a description that is below 
zero) 

1. 7 10 units to the right of -3 on a number line 

2. _____ A deposit of $271 

3. _____ The opposite of -12 

4. _____ Withdraw $287 from an ATM machine 

5. _____ A loss of 10 pounds 

6. _____ An altitude of 4000 ft 

7. _____ 8 inches taller 

8. _____ A gain of 4 pounds 

9. _____ The stock market went up 394 points today 

10. _____ 13 degrees below zero 

11. _____ 284 ft below sea level 

12. _____ 12 units to the left of 11 on a number line 

13. _____ 8 yards short for first down 

14. _____ The opposite of 12 

15. _____ A gain of 20 yards 

16. _____ 6 units to the right of 4 on a number line 

17. _____ A profit of $158 dollars 

18. _____ The temperature dropped 7 degrees overnight 
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Compare the given integers using “<”, “>”, or “=”.  

(1) 23      -26    (2) 72      42    

(3) -23      -23    (4) -23      -20    

(5) -3      -50    (6) 20      -1    

(7) 17      -53    (8) 19      -58    

(9) -39      13    (10) 28      58    

(11) 60      -60    (12) 4      23    

(13) -80      37    (14) -39      20    

(15) 11      -220    (16)  -26      9    

(17) -32      -14    (18) -29      -10    

(19) 38      -38    (20) -37      -41    

(21) 20      -8    (22) -13      -13    

(23) 10      -9    (24) -16      -37   
 
 
 
Adding and Subtracting Integers 
 
 
Adding and subtracting positive integers works the same 
way as adding and subtracting whole numbers.  Adding and 
subtracting negative numbers works differently. 
  
When you add a negative integer to a positive integer, you 
are actually subtracting the value of the negative integer 
from the positive integer. 
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4 + -2 = 4 – 2 = 2 
7 + 3 + -2 = 7 + 3 – 2 = 8 
11 + -6 + 4 + -2 = 11 – 6 + 4 – 2 = 7 
 
When you add a negative integer to another negative 
integer, you add the values of the integers and then add a 
negative sign in front of them. 

⇒ Adding a negative number to another negative 
number results in a sum less than either 
negative addend. 

 
-4 + -2 = - (4 + 2) = -6 
-7 + -3 = - (7 + 3) = -10 
-11 + -6 + -4 + -2 = - (11 + 6 + 4 + 2) = -23 
 

⇒ Adding a positive number to a positive number  
always results in a sum greater than either 
addend. 

 
2 + 3 = 5 
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Addition Property of Opposites 

The property which states that the sum of a number and its 
opposite is zero 

Examples: 
5 + -5 = 0        -15 + 15 = 0 

 
When you subtract a negative number from a negative 
integer, you are actually adding a positive integer to the 
negative integer. 
 
-4 - -2 = -4 + 2 = -2 
-7 - -3 - -2 = -7 + 3 + 2 = -2 
-11 - -6 - -4 - - 2 = -11 + 6 + 4 + 2 = 1 
 
When you subtract a positive integer of greater value from 
another positive integer, the difference will be a negative 
integer. 
 
2 – 4 = -2 
3 – 7 – 2 = -6 
11 – 6 – 4 – 2 = -1 
 

 
 
 
1. 15 – 38 =  2. -6 + 35 =  
3. 51 – 92 =  4. -21 + 17 =  
5. -34 - (-21) =  6. 35 – 5 =  
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7. 84 + (-73) =  8. -91 – 77 =  
9. -74 + (-76) =  10. -61 + (-93) =  
11. -4 - (-4) + -8 = 12. -26 + 2 –11 =  
13. -0.4+ (-1) + (-2.4) = 14. (+7) - (-10) = 
15. -3 + (-4) = 16. 8 + (+11) - (-14) = 
17. 7 + 7 =  18. 6 + (-4) - (0.4) + (2.4) = 
19. -6 – 4 =  20. -3 - (-8) + -1 = 
21. -0.2+ (-1) + (-2.2) = 22. 1 + (-8) - (1) + (5) = 
23. 9 + (+3) - (-7) = 24. (+2) - (-11) = 
 
 
Multiplying Integers 
 
 
Multiplying integers works the same way as multiplying 
whole numbers, unless one or more of the integers is a 
negative number. 
 The product of a positive integer multiplied by another 
positive integer will always be a positive integer.  Positive 
integers may or may not be written with a positive sign:  +8 
= 8. 
 
                                        3                    7  

4 x 2 = 8                x2                  x1 
                                6                    7 
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The product of a positive integer multiplied by a negative 
integer will always be a negative integer. 
 
                                3                     7 
 4 x –2 = -8         x -2                 x -1 
                                     -6                    -7 
 
The product of a negative integer multiplied by a positive 
integer will always be a negative integer. 
 
                              -3                    -7 

-4 x 2 = -8          x 2                   x 1 
                            -6                     -7 
 

The product of a negative integer multiplied by a negative 
integer will always be a positive integer. 
 
                             -3                      -7 
 -4 x –2 = 8       x –2                  x –1 
                                     6                       7 
      

⇒ Remember:                                                              
positive x positive = positive 
positive x negative = negative 
negative x positive = negative 
negative x negative = positive 
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1. 8 ÷ 2 = 2. 40 ÷ 10 = 
3. -46 x 31 =  4. 80 ÷ 10 = 
5. 93 ÷ 31 = 6. -60 x (-2) =  
7. 28 ÷ 2 = 8. 56 ÷ 8 = 
9. -42 x 45 =  10. 40 ÷ 20 = 
11. -9 × (-6) = 12. -462 ÷ 77 =  
13. -8 × -4 =  14. (-4) × (10) × (-8) = 
15. -7 × 2 =  16. (1) ×(-1.2) = 
17. -33 ÷ 3 = 18. (+8) × (-8) = 
19. (9) ×(-1.2) = 20. -10 ÷ -5 = 
21. -5 × (-8) = 22. (+3) × (-9) = 
23. -1260 ÷ 105 =  24. -3 × 4 =  

 
 
Equations and Inequalities 
 
 
Introduction to Equations: Equalities and Inequalities 
 
 
Algebraic or number sentences use the symbols =, ≠, <, >, 
≤, or ≥ to show the relationship between two quantities. 
 
Any sentence using the symbol = is called an equality or 
equation. 
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                                   4 + 8 = 2 x 6 
 3x ÷ 2 = 17 
 
Any sentence using the symbol ≠, <, >, ≤, or ≥, is called an 
inequality. 
 
 15 > 7 
                                    6 ≠ 3 + 1 
                              x + 2 ≤ 12 
 

SYMBOLS 

< is less than 
> is greater than 
< is less than or equal to 
> is greater than or equal to 

 positive square root 

 is not equal to 
+ plus, add 
- minus, subtract 
X multiplied by, multiply 
. Multiplied by, multiply 
÷ divided by, divide 
= equal to  
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Ordering numbers means listing numbers from least to 
greatest, or from greatest to least.  Two symbols are used in 
ordering. 
 

<                                      > 
is less than                      is greater 

                       2 < 10                10 > 2 
 

Greater Than > 

 

63 is greater than 29. 
63 > 29 

 

Less Than < 

 

29 is less than 63. 
29 < 63 
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Sometimes numbers in a set can be “greater than or 
equal to” members of another set.  Likewise, members of a 
set are sometimes “less than or equal to” members of 
another set.  A bar is added to less than and greater than 
symbols to show that they are also equal. 

 

      ≤                       ≥ 
    is less than or equal to         is greater than or equal to 

 

 
 

Algebra is a division of mathematics designed to help solve 
certain types of problems quicker and easier. Algebra 

operates on the idea that an equation represents a scale such 
as the one shown above. Instead of keeping the scale 
balanced with weights, we use numbers, or constants. 

These numbers are called constants because they constantly 
have the same value. For example the number 47 always 

represents 47 units or 47 multiplied by an unknown 
number. It never represents another value. 

 
In algebra, we often use letters to represent numbers.  A 
letter that stands for a number is called a variable or 
unknown. 
  
 A variable can be used to represent numbers in 
addition, subtraction, multiplication, or division problems.  
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The symbols used in algebra are “+” for addition and “-“ 
for subtraction.  Multiplication is indicated by placing a 
number next to a variable; no multiplication sign is used.  
Division is indicated by placing a number or variable over 
the other. 
 
An equation is made up of terms.  Each term is a number 
standing alone or an unknown multiplied by a coefficient 
(i.e. 7a, 5x, 3y…). 
 
       For example, 3y + 5y = 32 would be considered a three 
term equation.  12y – 11y – 9 = 17 would be considered a 
four term equation. 
 
Factors are numbers that are multiplied together.  For 
instance, the factors of 12 are 3 and 4, 2 and 6, and 1 and 
12.  In the algebraic term, 7x, 7 and x are factors. 
 
       An algebraic expression consists of two or more 
numbers or variables combined by one or more of the 
operations---addition, subtraction, multiplication, or 
division. 
 
 The following are examples of algebraic expressions: 
 

Operation Algebraic 
Expression 

Word Expression 

Addition x + 2 x plus 2 
Subtraction y - 3 y minus 3 

 3 – y 3 minus y 
Multiplication 4z 4 times z 
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Division n/8 n divided by 8 
 8/n 8 divided by n 
 
Many algebraic expressions contain more than one of the 
operations of addition, subtraction, multiplication, or 
division.  Placing a number or variable outside of an 
expression in parentheses (brackets) means that the whole 
expression is to be multiplied by the term on the outside. 
 
 For example, look at the difference in meaning 
between 3y + 7 and 3(y + 7).  If the number 2 were 
substituted for y in each expression, the following solutions 
would result: 
 

3y + 7 = 3•2 + 7 = 6 + 7 = 13   
but   

3(y + 7) = 3(2 + 7) = 3(9) = 27 
 

Algebraic Expression Word Expression 
3y – 7 3 times y minus 7 

3(y – 7) 3 times the quantity y minus 
7 

-�x + 5 Negative �x plus 5 
-�(x + 5) Negative � times the 

quantity x plus 5  
                                 2 

3x + 2 
 

3 x-squared plus 2 
                                 2 

3(x + 2) 
 

3 times the quantity x-
squared plus 2 
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Express each of the following problems algebraically. 
(Hint: Use n as the unknown number and create an equation 
from the problem) 
  1. 13 less than twice a 

number is 3  
2n - 13 = 3  

  2. The sum of 57 and a 
number is 139  

 

  3. five times what number 
added to 5 is 65  

 

  4. 78 less than what number 
equals -46  

 
  5. One-twelfth of a number 

is 144  
 

  6. The product of 8 and a 
number is 48  

 
  7. six times what number 

equals 72  
 

  8. four times the sum of a 
number and 1, is 12  

 
  9. 10 less than the product 

of 7 and a number is 25  
 

  10. Twice the sum of a 
certain number and 85 is 
176  

 
  11. one less than eight times 

what number is 7  
 

  12. two times a number, less 
2, is 16  

 
  13. A number increased by 

88 is 176  
 

  14. The sum of 9 and the 
product of 7 and a 
number is 51  
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  15. The sum of what 
number and four times 
the same number is 45  

 

  16. 7 more than 2 times a 
number is 27  

 

  17. 26 less than a number 
equals 34  

 

  18. A number minus 16 is -
14  

 
  19. A number minus 89 is -

51  
 

  20. 9 more than 3 times a 
number is 18  

 
 
Solving an algebraic equation means finding the value of 
the unknown or variable that makes the equation a true 
statement.  The solution is the value of the unknown that 
solves the equation. 
 
          To check if a possible value for the unknown is the 
solution of an equation, follow these two steps: 
 
Step 1  Substitute the value for the unknown into the 

original equation.  
 
Step 2  Simplify (do the arithmetic) and compare each side 

of the equation. 
 
Example 1  Is y = 5 the solution for 3y – 9 = 6? 
 
Step 1  Substitute 5 for y.               3(5) – 9 = 6? 
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Step 2  Simplify and compare.          15 – 9 = 6? 
                                                                   6 = 6?    
             
             Since 6 = 6, y = 5 is a solution of the equation.   
 
Example 2  Is x = 23 the solution for x – 7 = 14? 
 
Step 1  Substitute 23 for x.             (23) – 7 = 14? 
Step 2  Simplify and compare.                16 = 14? 
 
          Since 16 is not equal to 14, x = 23 is not a 

solution of the equation.        
 

Sometimes the order in which you add, subtract, multiply, 
and divide is very important.  For example, how would you 
solve the following problem? 
 
 2 x 3 + 6 
 
Would you group 
 
 (2 x 3) + 6 or 2 x (3 + 6) ? 
 
Which comes first, addition or multiplication?  Does it 
matter? 
Yes.  Mathematicians have written two simple steps: 
 
1.  All multiplication and division operations are carried 
out first, from left to right, in the order they occur. 
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2.   Then all addition and subtraction operations are 
carried out, from left to right, in the order they occur. 
 
For example: 
 
 8 ÷÷ 2 + 2 x 3 – 1 = 4 + 6 – 1 = 9 
 
          4           6                10 
             step 1               step 2 

 
⇒⇒  Perform all operations with parentheses (brackets) 

and exponents before carrying out the remaining 
operations in an equation.  Parentheses or 
brackets may come in these forms:  ( ), { }, or [ ].  

 

 8 ÷÷ (2 + 2) x 3 – 1 = 

                     8 ÷÷ 4 x 3 – 1 = 

                           2 x 3 – 1 = 

                                 6 – 1 = 5 

 

 To remember the order of operations, simply 
remember BEDMAS:  Brackets, Exponents, Division, 
Multiplication, Addition, Subtraction. 



 314 

Example: 
10 ÷ (2 + 8) X 23 - 4 

10 ÷ 10 X 23 - 4 
10 ÷ 10 X 8 - 4 

8 - 4 
4 

Add inside parentheses.× 
Clear exponent.× 
Multiply and divide.× 
Subtract. 
. 

 
 

Distributive Property 
 
 
The distributive property says this:  Multiplication and 
addition can be linked together by “distributing” the 
multiplier over the addends in an equation. 
 

3 x (1 + 4) = (3 x 1) + (3 x 4) 
3 x 5 = 3 + 12 

15 = 15 
 

Associative Property of Addition 

The property which states that for all real numbers a, b, and 
c, their sum is always the same, regardless of their 
grouping:  
                            (a + b) + c = a + (b + c) 

Example: 
(2 + 3) + 4 = 2 + (3 + 4) 
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Associative Property of Multiplication 

The property which states that for all real numbers a, b, and 
c, their product is always the same, regardless of their 
grouping: 
                               (a . b) . c = a . (b . c) 

Example: 
(5 . 6) . 7 = 5 . (6 . 7) 

 

Simplify 

To combine like terms 
Example: 

Simplify. n2 + 4n - 9n + 7 - 5 
n2 + 4n - 9n + 7 – 5 
n2 + (4n - 9n) + (7 - 5)    

Collect like terms by using 
the Associative Property. 

n2 + (-5n) + 2 Combine like terms. 
n2 - 5n + 2 A 

 
 
Solving Equations using Inverse 
Operations  
Inverse operations are used in algebra to simplify an 
equation for solving. 
One operation is involved with the unknown and the 
inverse operation is used to solve the equation. 
 

Addition and subtraction are inverse operations. 
Given an equation such as 7 + x = 10, the unknown x and 
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7 are added. Use the inverse operation subtraction. To 
solve for n, subtract 7 from 10. The unknown value is 
therefore 3. 
 
Multiplication and division are inverse operations. 
Given an equation 7x = 21. x and 7 are multiplied to create 
a value of 21. To solve for x, divide 21 by 7 for an answer 
of 3. 
 
Examples for addition, subtraction, division, and 
multiplication. 

Addition Problem Solution 
x + 15 = 20  x = 20 - 15 = 5  
 
Subtraction Problem Solution 
x - 15 = 20  x = 20 + 15 = 35  
 
Multiplication Problem Solution 
3x = 21  x = 21 ÷ 3 = 7  
 
Division Problem Solution 
x ÷ 12 = 3  x = 3 x 12 = 36   
 
 
Solving Equations using Rules of Equality  

The Rule of Equality 
 

The same fundamental operation can be made on 
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both sides of the equation, using the same 
number and the equation will remain equal to the 

original. 
(This does not apply to division by 0)  

 
This rules means that what you do on one side of an 
equation, has to be done on the other side. For example, it 
means you can add 5 to both the left and right side of the 
equations. 
Given: x - 5 = 40 
1. Add 5 to both sides of the equation which gives you: x - 
5 + 5 = 40 + 5 
2. Simplify for x - 5 + 5 and 40 + 5, to give you the 
equation x = 45 
 
 
Solving Equations using Two or More 
Operations  
Using your knowledge of applying the rule of equality and 
the inverse operations, you can solve more complicated 
equations that require more than one operation. 
 
For example, 2x + 7 = 11, cannot be completed in one 
step. You need to use division and subtraction. 
 
The easy approach for this equation is to subtract 7 on 
each side which gives you (2x + 7) - 7 = 11 - 7, or 2x = 4. 
You can then divide each side by 2 which gives you (2x) ÷ 
2 = 4 ÷ 2 or x = 2! 
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Of course you can apply the division to 2x + 7 = 11 first, 
which would be (2x + 7) ÷ 2 = 11 ÷ 2. The problem with 
that is you have to divide the entire (2x + 7), which cannot 
be easily simplified. Using subtraction first makes solving 
the equation much easier. 
 
Terms on Both Sides of an Equation   
Terms that contain an unknown can appear on both sides 
of an equation.  Usually, we move all terms containing an 
unknown to the left side of the equation.  To move a term 
containing an unknown from the right side of the equation 
to the left side, change its sign and place it next to the 
unknown on the left side.   
           Rule 1:  If the term is preceded by a positive 

sign, remove the term from the right 
side and subtract it from the left side. 

 
           Rule 2:  If the term is preceded by a negative 

sign, remove the term from the right 
side and add it to the left side. 

 
EXAMPLE 1  Solve for x in 3x = 2x + 7 
 
Step 1  Write down the equation 3x = 2x + 7.  Subtract 2x 

from 3x. 
 

3x = 2x + 7 
                              3x – 2x = 7 
 
Step 2  Combine the x’s. 
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x = 7 
 

Answer:  x = 7 
 
EXAMPLE 2  Solve for y in 2y – 6 = -3y + 24 
 
Step 1  Write down the equation 2y – 6 = -3y + 24.  Add 

3y to 2y – 6. 
 

2y – 6 = -3y + 24 
                         2y + 3y – 6 = 24 
 
Step 2  Combine the y’s. 
 

5y – 6 = 24 
 

 
Step 3  Add 6 to 24. 
 

5y = 24 + 6 
                                      5y = 30 
 
 
Step 4  Divide 30 by 5. 
 

y = 30 ÷ 5 
y = 6 

 
Answer:  y = 6  
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Solve each equation. 

1.   
91 - 

5  

11  
b = 41 

  

2.   b  

11  
+ 2.4 = 12.4 

  
3.   b 

4  
- 7 = 3 

  

4.   
14 + 

1 
5  

b = 16 
  

5.   9x - 55 = 26 
 

6.   10x - 5.9 = 24.1 
 

7.   120 

x  
= 12 

  

8.   11x + 20 = 42 
 

9.   8x + 31.66 = 55.66 
 

10.   5x + 53.71 = 113.71 
 

11.   4x - 116 + 6x = 4 
 

12.   15x + 20 - 4x = x + 130 
 

13.   b  
12  

+ 4 = 16 
  

14.   9n = 33 - 2n 
 

15.   b 

1  
- 10 = 2 

  

16.   19x + 17 - 11x = 10x - 1 
 

17.   10x - 19 = 1 
 

18.   55 
x  

= 11 
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19.   7x + 99 = 141 
 

20.   5x - 14 + 3x = 34 
 

21.   3n = 33 - 8n 
 

22.   b 

7  
+ 5.1 = 15.1 

  
 
 
Solving an Equation With Parentheses   
 Parentheses or brackets are commonly used in algebraic  
equations.  Parentheses are used to identify terms that are 
to be multiplied by another term, usually a number. 
    The first step in solving an equation is to remove the 
parentheses by multiplication.  Then, combine separated 
unknowns and solve for the unknown. 
    Follow these four steps to solve an algebraic equation: 
 
                    Step 1  Remove parentheses by 

multiplication. 
                    Step 2  Combine separated unknowns. 
                    Step 3  Do addition or subtraction first. 
                    Step 4  Do multiplication or division last. 
 
    To remove parentheses, multiply each term inside the 
parentheses by the number outside the parentheses.  If the 
parentheses are preceded by a negative sign or number, 
remove the parentheses by changing the sign of each term 
within the parentheses.  
    For example, +4(x + 3) becomes 4 • x + 4 • 3 = 4x + 12, 
and –(3z + 2) becomes –3z – 2. 
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EXAMPLE 1  Solve for x in 4(x + 3) = 20 
 
Step 1  Write down the equation.  Remove parentheses by 

multiplication. 
 

4(x + 3) = 20 
 4x + 12 = 20 

 
Step 2  Subtract 12 from 20. 
 

4x = 20 – 12 
                                     4x = 8 
 
Step 3  Divide 8 by 4. 
 

x = 8 ÷ 4 
                                        x = 2 
 
Answer:  x = 2 
 
 
EXAMPLE 2  Solve for z in 4z – (3z + 2) = 5 
 
Step 1  Write down the equation.  Remove parentheses by 

multiplication. 
 

4z – (3z + 2) = 5 
   4z – 3z – 2 = 5 

 
Step 2  Combine the z’s. 
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z – 2 = 5 
Step 3  Add 2 to 5. 
 

z = 5 + 2 
                                        z = 7 
 
Answer:  z = 7 
 
Parentheses may appear on both sides of an equation.  
Remove both sets of parentheses as your first step in 
solving for the unknown. 
 
EXAMPLE  Solve for x in 3(x – 6) = 2(x + 3) 
 
Step 1  Write down the equation.  Remove both sets of 

parentheses by multiplication. 
 

3(x – 6) = 2(x + 3) 
                                 3x – 18 = 2x + 6 
 
Step 2  Subtract 2x from 3x – 18. 
 

3x – 2x – 18 = 6 
          x – 18 = 6 

 
Step 3  Add 18 to 6. 
 

x = 6 + 18 
x = 24 

 
Answer:  x = 24 
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Solve each of the following equations. 
 
1.  5(a + 1) = 75 
2.  5(b – 7) = 5 
3.  m + (m + 8) = 32 
4.  3y + 10 = 2(y +10) 
5.  -2(3 + z) - 4 = -3z - 1 
6.  -6(a + 1) + 4 = 8a - 9 
7.  6(y + 4) = 12 – (y + 5) 
8.  8(z – 6) = -6(z –9) 
 
Just like with equations, the solution to an 
inequality is a value that makes the inequality 
true. You can solve inequalities in the same 
way you can solve equations, by following 
these rules.  

• You may add any positive or negative 
number to both sides of an inequality.  
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n + 5 > 10 
n + 5 – 5 > 10 – 5 

    n > 5 

 
Solution: all numbers  
greater than 5 
 

• You may multiply or divide both sides of an 
inequality by any positive number. 

 
 

6x > 18 
6x  6 > 18  6 

x > 3 

Solution: all numbers  
greater than or equal to 3 

 

Watch out! If you multiply or divide both sides of an 
inequality by a negative number, reverse the direction of 
the inequality sign! 
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-3n > 12 if you divide or 
multiply by a 
negative number 

-3n 

-3 
> 

12 

-3 

reverse the 
inequality symbol 

  n < -4  
  

     Solution: all numbers 
     less than -4 

 

Solving an inequality is very similar to solving 
an equation. You follow the same steps, except 
for one very important difference. When you 
multiply or divide each side of the inequality by 
a negative number, you have to reverse the 
inequality symbol! Let's try an example: 

-4x > 24 

Since this inequality involves multiplication, we 
must use the inverse, or division, to solve it. 
We'll divide both sides by –4 in order to leave 
x alone on the left side. 

-4x 

-4 
> 

24 

-4 

When we simplify, because we're dividing by a 
negative number, we have to remember to 
reverse the symbol. This gives "x is less than –
6," not "x is greater than –6." 
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x < -6 

Why do we reverse the symbol? Let's see what 
happens if we don't. Think about the simple 
inequality –3 < 9. This is obviously a true 
statement.  

-3 < 9 

To demonstrate what happens when we divide 
by a negative number, let's divide both sides 
by –3. If we leave the inequality symbol the 
same, our answer is obviously not correct, 
since 1 is not less than –3. 

-3 

-3 
> 

9 

-3 

 

1 < -3 Not true! 
1 > -3  Correct! You have to 

reverse the symbol. 

We must reverse the symbol in order to find the correct 
answer, which is "1 is greater than –3." 

Let's go back to the original problem and graph 
the solution x < –6 on a number line. To graph 
the solution for an inequality, you start at the 
defining point in the inequality. Here, it's –6. 
Then you graph all the points that are in the 
solution.  
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The red arrow shows that all the values on the 
number line less than –6 are in the solution. 
The open circle at –6 shows us that –6 is not in 
the solution. If the solution had been "x is less 
than or equal to –6," the circle would be a 
dark, or filled in, circle.  

How can we check our answer? We can't use –
6 to substitute in the inequality, because it lies 
outside our solution. To check, we can choose 
any value that lies in the solution. Let's use –7.  

-4x > 24 
-4(-7) > 24 

28 > 24 Correct! 

Our substitution gave a true result, so the 
solution is correct.  

 

 

Solve each equation. 
(Hint: Use inverse operation rules to solve) 

1. 29 + y < 74  y < 45 2. x - 26 > 42  ______ 
3. x + -50 > -72  ______ 4. 36 < a - 54  ______ 
5. x + -86 > -14  ______ 6. 47 > a - 32  ______ 
7. x - 40 < 10  ______ 8. -87 + y < -6  ______ 
9. 53 < a - 19  ______ 10. x - 73 < 3  ______ 
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11. x - 23 > 69  ______ 12. 45 + y > 76  ______ 
13. 11.87 < a - 29.76  ______ 14. -45 + y < 15  ______ 
15. x + -86.5 > -16.9  ______ 16. x + -94 > -127  ______ 
17. x + 59 > 15  ______ 18. -65 + y < -114  ______ 
 
Solve each equation. 
(Hint: Use inverse operation rules to solve) 

1. -21 < 7a     a > -3 2. 9b < 63  ______ 
3. n ÷ -13 > 4  ______ 4. b 

1  
> 5   ______ 

5. -36 < -4a  ______ 6. n ÷ -25 < 8  ______ 
7. 6b > 6  ______ 8. 3b < 24  ______ 
9. b  

-5  
< 3   ______ 

10. 12b > 132  ______ 

11. 23.4 < -2.6a  ______ 12. b 

7  
< 6   ______ 

13. 146.4 > 12.2a  ______ 14. n ÷ -31 < 1  ______ 
15. 8b > 75.2  ______ 16. -24 < -8a  ______ 
17. n ÷ -37 > 2.75  ______ 18. b  

-7  
< 9   ______ 

 
19.  3a – 7 < 2a + 1 
20.  b + 12 < 5(b + 8) 
21.  6c – 4 < 3c + 2 
22.  7d – 3d – d < 3d + 2d + 10 
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Quadratic Expression 
 
 
A quadratic expression is one which contains the variable 
raised to the second power, or “squared,” as in x² + 2x.  
Quadratic expressions will always have the variable (x) in 
both factors---in this case, x and x + 2 are the factors. 
 
You may be asked to factor a quadratic expression with 
three terms:  for example, x² - 3x – 4.  Both factors for this 
kind of expression will have two terms:  the variable and an 
integer. 
 
Example  Factor x² - 3x – 4.  
 
Step 1  Find all possible factors of the whole number third 

term.    
 
The possible factors for –4 are:  -4 x 1, 4 x –1, -2 x 2, and 2 
x –2. 
 
Step 2  Find the integer factors from Step 1 that can be 

combined to make the number part of the middle 
term. 

 
Combining –4 and 1 will give you the number part of the 
middle term:  -4 + 1 = -3 
 
Step 3  Write the two factors with the variable as the first 

term in each factor. 
 



 331 

Write the factors.  Put the variable as the first term in both 
factors:  (x  ) (x  ).  Then add the integers from Step 2, -4 
and 1:  (x – 4) (x + 1).    
 
Step 4  Check your work.  Multiply both terms of the 

second factor by each term in the first factor. 
 

 
 
 
 
 
 

 
 

1.  x² + 9x + 20 
 

2. x² - x – 12 
 

3. x² + 5x - 6 
 

4. x² - 11x + 18 
 

5. x² - 2x - 3 
 

6. x² + 16x + 48 
 

7. x² - 7x + 12 
 

8. x² - 10x + 24 
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9. x² + 3x - 10 

 
 10.  x² - 6x - 7 
 
A graph is a kind of drawing or diagram that shows data, 
or information, usually in numbers.  In order to make a 
graph, you must first have data. 
 
 
 
Making a Coordinate Graph 
 
 
Many graphs show information on a grid.  The grid is made 
up of lines that intersect to create a screen pattern.  The 
bottom line of the grid is called the horizontal axis and the 
vertical line on the left or right is called the vertical axis. 
 

The Plane 

Here is a picture of a plane. Two lines are drawn inside the 
plane. Each of these lines is an axis. (Together they are called 
axes.) The axes are like landmarks that we can use to find 
different places in the plane. 
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We can label the axes to make them easier to tell apart. The 
axis that goes from side to side is the x-axis, and the axis that 
goes straight up and down is the y-axis. 

 

 

Let's zoom in on one corner of the plane. (This corner is called 
the first quadrant.) 

 

 

 

We have marked some of the points on each axis to make them 
easier to find. The point where the two axes cross has a special 
name: it is called the origin. 

The gray lines will help us find points. When you make your 
own graphs, you can use the lines on your graph paper to help 
you. 
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Finding Points in the Plane 

We can find every point in the plane using two 
numbers. These numbers are called coordinates. We 
write a point's coordinates inside parentheses, 
separated by a comma, like this: (5, 6). Sometimes 
coordinates written this way are called an ordered 
pair. 

The first number in an ordered pair is called the 
x-coordinate. The x-coordinate tells us how far the 
point is along the x-axis. 

The second number is called the y-coordinate. The 
y-coordinate tells us how far the point is along the 
y-axis. 

Let's try an example. 

A fly is sitting in the plane. 

 

 
 

Sam knows that the fly is at point (4, 3). What should he 
do? 
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Sam starts at the origin. So far, he has not moved 
along the x-axis or the y-axis, so he is at point (0, 0). 

 
 
 

 
 

Because he wants to find (4, 3), Sam moves four units 
along the x-axis. 
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Next, Sam turns around and shoots his tongue three 
units. Sam's tongue goes straight up, in the same 
direction that the y-axis travels. 

 

Sam has found point (4, 3). He eats the fly happily. 

 

 

 

Graphing Points in the Plane 

You can graph points the same way that Sam found the 
fly. Let's practice graphing different points in the plane. 

 
 

We'll begin by graphing point (0, 0). 

Sam starts at the origin and moves 0 units along the x-
axis, then 0 units up. He has found (0,0) without going 
anywhere! 
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Sam marks the point with a green dot, and labels it with 
its coordinates. 

 

 

Sam has finished graphing point (0, 0). 
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Next, let's graph point (0, 3). 

Sam starts at the origin, just like always. He moves 0 
units along the x-axis, because the x-coordinate of the 
point he is trying to graph is 0. 

 

 

Sam uses his tongue to move a green dot 3 units straight 
up. 

 

 

The final step is labeling the point. 
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Notice that point (0, 3) is on the y-axis and its x-
coordinate is 0. Every point on the y-axis has an x-
coordinate of 0, because you don't need to move 
sideways to reach these points. Similarly, every point on 
the x-axis has a y-coordinate of 0. 

 
 

Let's end with a more complicated example: graphing 
point (2, -2). 

Sam begins at point (0, 0). 

 

He moves 2 units along the x-axis. 
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The y-coordinate of the point Sam wants to graph is -2. 
Because the number is negative, Sam sticks his tongue 
down two units. This makes sense, because negative 
numbers are the opposite of positive numbers, and 
down is the opposite of up. 

 

 

Before he leaves, Sam labels the point he graphed. 

 

 

Graphing Equations 

Often, you must use an equation to graph a line. For 
example, somebody might ask you to graph the line 4x + 
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2y = 8. When this happens, you have to find some points 
on the line before you can graph it. 

Let's ask Joan to graph 2x + y = 6. 

First, Joan needs to find values of x and y that make this 
equation true. She decides to let x = 0. 

Now that Joan has chosen a value for x, she needs to find y, 
so she substitutes 0 into the original equation: 

2x + y = 6 
2 • 0 + y = 6 
0 + y = 6 
y = 6. 

Joan has found that when x = 0, y = 6. She can graph this 
information as the point (0, 6): 

 

 

Joan needs two points before she can graph a line, so she 
has to find another set of values for x and y. She decides to 
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try making y = 0. This time, she substitutes 0 into her 
equation for y: 

2x + y = 6 
2x + 0 = 6 
2x = 6 
x = 3 

Joan has found that (x = 3, y = 0) makes her equation true, 
so she graphs the point (3, 0). 

 

 

Now that Joan knows where two points are, she can graph 
her line. She crawls up the y-axis until she reaches the first 
point, then sticks her tongue straight into the second point. 
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The straight part of Joan's tongue leaves a sticky green 
mark behind. She adds arrows to this line and labels it with 
her equation, then goes looking for a fly. 

 

Joan has graphed 2x + y = 6. 
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Let's ask Joan to graph a different line: y = 4x - 2. 

Joan needs to find values for x and y that make the 
equation true. She decides to start by substituting 0 for x, 
just as before. 

y = 4x - 2 
y = 4 • 0 -2 
y = 0 - 2 
y = -2 

Joan's substitution tells her the equation is true when x = 0 
and y = -2, so she graphs the point (0, -2). 

 

When an equation is written like this one, it's fairly simple 
to find y by substituting different values for x. Joan decides 
to let x = 1: 

y = 4x - 2 
y = 4 • 1 - 2 
y = 4 - 2 
y = 2 
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Now Joan knows that x = 1, y = 2 also works, so she graphs 
(1, 2). 

 

 

Next, Joan crawls down the y-axis and sticks her tongue 
straight through the two points. The straight part of her 
tongue will make a green trace. 
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Before she leaves, Joan draws arrows to show that her line 
continues forever. She also labels the line with the equation 
it came from. 

 

Joan just graphed y = 4x - 2. 

Graphing an Inequality 

Graph the following inequality  

y  3x – 1 

1.  Solve the equation for y (if necessary). 

(2, 5):     5  3(2) – 1 

          5  6 – 1 

    5  5  

(0, -1):     -1  3(0) – 1 

           -1  0 – 1 

      -1  -1 
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2.  Graph the equation as if it contained an = sign. 
3.  Draw the line solid if the inequality is  or  
4.  Draw the line dashed if the inequality is < or >  
5.  Pick a point not on the line to use as a test point. 
     The point (0,0) is a good test point if it is not on 
     the line. 
6.  If the point makes the inequality true, shade that 
     side of the line.  If the point does not make the 
     inequality true, shade the opposite side of the line.  Any 
point on the shaded side of the line would make the 
inequality true.  

 

Graph the inequality 

y 3x - 1 

 The test point in this problem was (-2,1). 
[The easiest test point is usually (0,0)] 

1 3(-2) - 1 
1 -6 -1 

1 -7 
false 

(shade the opposite side of the line) 
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Slope 

Here are two snapshots of Joan catching bugs: 
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Notice that when Joan caught the green fly, she had to stick 
her tongue almost straight up in the air. When Joan caught 
the yellow fly, her tongue was close to flat. 

Lines can be slanted different ways, just like Joan's tongue: 

 

We use slope to measure a line's slant. The green line 
above has a big slope, because it is slanted so sharply. 
Because the red line is close to flat, it has a small slope. 
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Lines with negative slope point down instead of up. Here is 
a line with a negative slope: 

 

 

Calculating Slope 

We can tell whether a line's slope is big or small, and 
whether the slope is positive or negative. But what if we 
want to compare two big slopes, or two small slopes? We 
need a more exact definition of slope. 

Let's start by drawing a line and picking two points on the 
line. (There's nothing special about this line or these points 
-- we just want an example.) 
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Slope is defined as the change in the y-coordinates 
divided by the change in the x-coordinates. People often 
remember this definition as "rise/run." In this picture, the 
change in y-coordinates (rise) is red, and the change in x-
coordinates (run) is blue: 

 

Writing "change in x-coordinates" and "change in y-
coordinates" many times is a lot of work, so let's use the 
Greek letter delta, , as an abbreviation for change. The 
traditional abbreviation for slope is m. Now we can write a 
formula for slope: 

 

If we name our first point (x1, y1) and our second point (x2, 
y2), we can rewrite our formula to get rid of the delta: 

 

We can use this formula to find the slope of our example 
line. Our first point was (1, 2), so x1 = 1 and y1 = 2. 
Similarly, x2 = 2 and y2 = 4, because our second point was 
(2, 4). 



 352 

m = (y2 - y1) / (x2 - x1) 
= (4 - 2) / (2 - 1) 
= 2/1 
= 2. 

Now we know that the slope of our line is 2. You can see 
from the graph that the line moves up two spaces for every 
space that it moves to the right: 

 
 

Let's try finding the slope of the line between these two 
flies: 

 

 

The first fly is at point (2, 1), and the second fly is at point 
(4, 2). We can substitute this into our slope equation to 
find the slope of the line. 
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m = (y2 - y1) / (x2 - x1) 
= (2 - 1) / (4 - 2) 
= 1/2. 

The line's slope is 1/2. If Joan finds a point on the line and 
then gives her tongue the same slope, she should be able to 
catch both flies: 

 

 

Now let's find the slope of this line. Notice that the line 
slants down instead of up. Because the line is slanting 
down, its slope should be negative. 

 

Before we can find the line's slope, we need to locate two 
points on the line. We can see that the line intersects the 
y-axis at the point (0, 4). Finding a second point is more 
difficult. We can try to be exact by finding a point on the 
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line where two gridlines cross. One point like this is (2, 1). 
In this picture, the points we have chosen are colored blue: 

 

Now we can use our slope equation to find the line's slope. 

m = (y2 - y1) / (x2 - x1) 
= (1 - 4) / (2 - 0) 
= -3/2, or -1.5. 

Our line's slope is a negative number, just as we predicted. 

 

 
 

Solve and graph the following equations and inequalities. 
 

1. 2x – y = 4 
2. x + y > 5 
3. –2x + 3y = 6 
4. 2y – x = 0 
5. 3x – 4y = 10 
6. –10x + 15y = -5 
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7. 2x – 3y < 5 
8. x + y  -4 

 

Find the slope of a line passing through each of the 
following pairs of points. 
State the answer in simplest form. 

1.   (9, -4) and (-9, -0) 
 

2.   (-8, 5) and (-2, 9) 
 

3.   (-9, 6) and (-3, -4) 
 

4.   (-7, 7) and (6, 1) 
 

5.   (-1, -0) and (5, -4) 
 

6.   (3, 1) and (8, -7) 
 

7.   (3, -7) and (-4, 2) 
 

8.   (-2, -8) and (-6, 6) 
 

9.   (-4, 3) and (2, 6) 
 

10.   (-3, -2) and (7, 9) 
 

11.   (10, -4) and (-6, 12) 
 

12.   (0, -6) and (-10, -0) 
 

13.   (3, -18) and (17, -14) 
 

14.   (-16, -14) and (-14, -2) 
 

15.   (18, 15) and (-19, -2) 
 

16.   (13, 6) and (-4, -1) 
 

17.   (83, -82) and (-98, 92 
 

18.   (-67, -79) and (39, -24) 
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Problem Solving with Equations, Equalities and 
Inequalities  
 
 
Equations may be used to solve word problems.  To solve a 
word problem, read the whole problem carefully and then 
follow these three steps: 
 
         Step 1  Represent the unknown with a letter. 
         Step 2  Write an equation that represents the problem. 
         Step 3  Solve the equation for the unknown. 
 
EXAMPLE  1  Seven times a number is equal to 147.  

What is the number? 
 
Step 1  Let x equal the unknown number. 
Step 2  Write an equation for the problem. 
 

7x = 147 
 

Step 3  Solve the equation.  Divide each side by 7. 
 

7x = 147 
7 7 
 x = 21 
 

Answer:  x = 21  
                The unknown number is 21. 
 
EXAMPLE 2  Six times a number plus 7 is equal to 55.  

What is the number? 
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Step 1  Let x equal the unknown number. 
Step 2  Write an equation for the problem. 
 

6x + 7 = 55 
 

Step 3  Solve the equation.   
             a)  Subtract 7 from 55. 
             b)  Divide 48 by 6. 
 

6x = 55 - 7 
                                       6x = 48 
                                         x = 48 ÷ 6 
                                         x = 8 

 
Answer:  The number is 8. 
 
EXAMPLE 3  Three times the quantity a number minus 4 

is equal to two times the sum of the 
number plus 3.  What is the number? 

 
Step 1  Let x equal the unknown number. 
             3(x – 4) is three times the quantity x minus 4 
             2(x + 3) is two times the sum of x plus 3 
Step 2  Write an equation for the problem. 
 

3(x – 4) = 2(x + 3) 
 

Step 3  Solve the equation.   
             a)  Remove parentheses. 
             b)  Subtract 2x from 3x – 12. 
             c)  Add 12 to 6. 
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3x - 12 = 2x + 6 
                           3x – 2x - 12 = 6 
                                     x - 12 = 6 
                                            x = 6 + 12 
                                            x = 18 

 
Answer:  The number is 18. 
 
Examples 4, 5 and 6 show how to set up a word or story 
problem in algebra.  Study these carefully. 
 
EXAMPLE 4  Bill saves � of his monthly paycheck.  If 

his monthly savings is $92, how much does 
he earn each month? 

 
Step 1  Let x = monthly income because this is the 

unknown quantity that you must find. 
               $92 = monthly savings 
                   � = fraction saved 
Step 2  Write an equation for the problem.   
            Fraction saved times income = savings 
             

�x = $92 
 

Step 3  Solve the equation.  Multiply each side by 8. 
 

(8)�x = $92(8) 
     x = $736 

 
Answer:  x = $736 
                Bill earns $736 each month   
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EXAMPLE 5  Jack and Steve do yard work.  Because Jack 

provides the truck, gas, and yard 
equipment, he receives twice the money 
that Steve does.  If they collect $540, how 
much does each receive? 

 
Step 1  Let x = Steve’s share 
                 2x = Jack’s share (We know that Jack receives            

twice Steve’s share.)  
 
Step 2  Write an equation for the problem.   
            Jack’s share plus Steve’s share = $540 
             

2x + x  = 540 
 

Step 3  Solve the equation.   
             a)  Combine the x’s. 
             b)  Divide 540 by 3. 
 

3x = 540 
        x = 540 ÷ 3 

    x = $180 
2x = 2(180) = $360 

 
Answer:    x = $180  Steve’s share 
                2x = $360  Jack’s share  
 
EXAMPLE 6  Mary, Anne, and Sally share living 

expenses.  Anne pays $25 less rent than 
Mary.  Sally pays twice as much rent as 
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Anne.  If the total rent is $365, how much 
rent does each pay? 

 
Step 1  Hint:  Since you know nothing about how much 

Mary pays for rent, let Mary’s rent equal x. 
            Let x = Mary’s rent 
            x - 25 = Anne’s rent 
            2(x – 25) = Sally’s rent 
 
Step 2  Write an equation for the problem.   
            Mary’s + Anne’s + Sally’s = total rent. 
             

x + (x – 25) + 2(x – 25)  = 365 
 

Step 3  Solve the equation.   
             a)  Remove parentheses. 
             b)  Combine the x’s and the numbers. 
             c)  Add 75 to 365. 
             d)  Divide 440 by 4. 

x + x – 25 + 2x – 50  = 365 
                       4x - 75 = 365 

                                       4x = 365 + 75 
                               4x = 440 

                                       x = 440 ÷ 4 
                                 x = 110 

 
Answer:              x = $110, Mary’s rent 
                     x - 25 = $85, Anne’s rent  
                2(x – 25) = $170, Sally’s rent 
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Word problems are sometimes solved by using an 
inequality. 
 
Example  Sandy has three tasks to complete.  The second 

will take three times as long as the first, and the 
third will take 30 minutes.  If Sandy wants to be 
finished with all three tasks in less than 90 
minutes, what is the longest amount of time the 
first task can take? 

 
Let x stand for the time of the first task.  Then 3x stands for 
the time of the second task.  Since all three tasks must take 
less than 90 minutes, the inequality can be written: 
 

x + 3x + 30 < 90 
 

Solve: 
4x + 30 < 90 
         4x < 60 
           x < 15 

 
As long as the first task takes less than 15 minutes, Sandy 
will finish the three tasks in less than 90 minutes. 
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Solve for the number. 
 
1. The sum of a number and 66 increased by 45 is 116. What is 

the number? 
2. The sum of eleven times a number and 45 is 122. What is the 

number? 
3. The quotient of a number and 9 decreased by 5 is 19. What is 

the number? 
4. One number is 7 more than another. If the sum of the two 

numbers is 55, what is the smaller of the two numbers? 
5. How many boys are in the club of 32 members, if girls 

outnumber boys by 8? 
6. If five times a number is added to 6, the result is less than 4 

times that same number added to 10.  What is the solution? 
7. The product of what number and 8 is 40? 
8. The product of 9 and a number, minus 24 is 8 less than the 

difference of 57 and 19. What is the number? 
9. In an election, the winning candidate had 2400 more votes 

than the loser. If the total number of votes cast was 9800, 
how many votes did the winner receive? 

10. 7 times a number, decreased by 20 is 1. What is the number? 
11. A number is decreased by 6 and the result is multiplied by 3 

to get an answer of 9. What is the number? 
12. The perimeter of a triangle must be less than or equal to 

65cm.  One side is 21cm.  the second side is 18 cm.  What is 
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the longest the third side can be (in centimeters)? 
13. The product of what number and 4 is 8? 
14. The product of 8 and a number, minus 20 is 18 less than the 

difference of 85 and 15. What is the number? 
15. What is the solution when 5 times a number plus 2 is less 

than 6 times that same number added to 3 times the number 
plus 10? 

 
 
 
Personal Finance 
 
 
Income 
 

 

The Worker  

People work to earn a living. They put forth effort to 
produce goods or to provide services for which they will 
receive wages. They use the money earned to buy other 
goods and services that they need or want.  

Throughout the nineteenth century and the beginning of the 
twentieth century, it was uncommon for middle and upper 
class women to work outside the home. Women who were 
hired to work as factory hands, domestic servants, sales 
clerks or schoolteachers usually were single or poor. At that 
time it was a status symbol for men to be able to keep their 
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wives at home to care for the house and children. World 
War II changed all that. The shortage of manpower made it 
necessary for single and married women to enter the labor 
force as well as the service sector of the economy. Today 
most eligible family members work to obtain necessities as 
well as desired luxuries.  

During the early days of industrialization people 
worked long hours and received low wages. 
Because of poor working conditions, factories 
were called “sweat shops”. As the years went by, 
workers joined together to improve their working 
conditions and to bargain for more pay.  The 
Employment Standards Act provides that persons 
must be paid a minimum hourly wage. They 
cannot be employed for more than forty-four 
hours a week unless they are paid overtime. 
Employment of children under the age of sixteen 
is prohibited. Employment of children under 
sixteen years of age is allowed only under 
specified conditions.  

Hourly Wages  

Many workers are paid an hourly wage. They receive a 
certain amount of money for each hour that they work. At 
the present time, the minimum hourly wage set by the 
Federal government is $5.90. It is the lowest legal rate of 
pay per hour in most types of work. A person’s total 
weekly wages are based on the number of hours that he 
works each week. The total amount of money earned is 
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called gross pay. A formula that may be used to compute 
gross pay is:  

Number of Hours Worked x Hourly Rate = Gross Pay  

To compute total gross pay with overtime, use the 
following four steps:  

1. 44 x Hourly Rate = Regular Pay  
2. Total Hours Worked - 44 = Overtime Hours   
3. Overtime Hours x Overtime Rate = Overtime 
Pay  
4. Regular Pay + Overtime Pay = Total Gross 
Pay  

The minimum wage rate is $5.90 per hour for all hours of 
work up to and including 44 hours in a week; the minimum 
overtime rate payable for each hour worked in excess of 44 
hours per week is $8.85. 

Effective August 1, 2002, the minimum wage rate will be 
$6.00 per hour for all hours of work up to and including 44 
hours in a week.  

 
EXAMPLE NO. 1  

If a minimum wage employee works 50 hours in one week:  

44 hrs x $5.90/hr. = $259.60  

50 - 44 = 6 hrs. @ $8.85/hr. = $ 53.10  

Total Minimum Wage = $312.70  
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EXAMPLE NO. 2  

If an employee paid at $6.50 per hour works 50 hours in a 
week:  

44 hrs. x $6.50/hr. = $286.00  

50 - 44 = 6 hrs. x $8.85/hr. = $ 53.10  

Total Minimum Wage = $339.10  

The same process applies for any hourly rate of pay 
between $5.90/hr. (the minimum wage rate) and $8.85/hr. 
(the minimum overtime wage rate).  

 

All employees who are paid salary, commission or by the 
piece shall receive at least the minimum wage for all hours 
worked under the control of the employer.   

Piecework involves work done by the piece and paid for at 
a set rate per unit.  For example, a worker could be 
employed to knit mittens and paid a set amount for each 
pair produced.  

Salary and Commission  

Not all workers are paid an hourly rate. Teachers, 
government employees, and many other workers receive an 
annual salary paid by their employers in equal amounts 
weekly, biweekly, monthly, or semimonthly. This is a 
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guaranteed wage and does not depend upon the number of 
hours that they work.  

Example 1: Mr. Smith receives an annual salary of $18,000. 
What amount does he earn each month?  

Solution: Annual Salary ÷ 12 = Monthly Salary  

____$18,000 ÷ 12 = $1,500  

Example 2: Marie receives a salary of $240 each week. 
What is her annual salary?  

Solution: 52 x Weekly Salary = Annual Salary  

____52 x $240 = $12,480  

Many people are hired to sell goods produced by others. 
Pay received by salesmen is called commission. Sometimes 
the commission is a certain amount for each article sold. 
Other times it is a percentage of the dollar value of the 
sales. Frequently salesmen receive graduated commissions. 
This means that the rate of commission increases as the 
amount of merchandise sold increases. For example, the 
rate of commission may be 8% on all sales up to $10,000 
and 10% on all sales over $10,000. In many cases a 
salesman receives a fixed salary plus a commission.  

Example 3: A salesman who works on a commission basis 
receives 15% of his sales. How much was his commission 
on a sale amounting to $540?  

Solution: .15 x $540 = $81.00 Commission  
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Example 4: Roy sells magazine subscriptions. He receives a 
weekly salary of $85 plus a commission of $.20 for each 
subscription that he sells. In one week he sold 350 
subscriptions. How much did he earn?  

Solution: $.20 x 350 = $70.00 Commission  

____$85 + $70 = $155.00 Total Amount Earned  

Example 5: Amy earned a 9% commission on the first $850 
of weekly sales, and a 12% commission on all sales over 
$850. Last week her total sales were $2,500. How much 
commission did she receive?  

Solution:  

____.09 x $850 = $76.50  

____$2,500 - $850 = $1,650  

____.12 x $1,650 = $198.00  

____$76.50 + $198.00 = $274.50  

____Amy earned $274.50 commission. 

 

Federal Income Tax Deductions  

The total amount of money that a worker earns is called 
gross pay. The amount of money that he receives in his 
paycheck is called net pay or take-home pay. In most cases 
net pay is not the same as gross pay. Employers are 
required by law to deduct a specified amount from every 
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worker’s gross pay to send to the Federal government for 
income tax. The amount withheld from a person’s 
paycheck is determined by the size of his income, his 
marital status, and the number of persons who depend on 
the worker for their support.  This information is passed on 
to the employee in his paycheck.  For income tax purposes, 
all employers are required by law to prepare a T4 slip 
stating the employee’s gross earnings and deductions from 
the employee’s gross earnings.  One copy of the slip is kept 
by the employee, and the other is sent to the government as 
part of the employee’s tax return.  All employers are 
required by law to keep an employee’s record for up to 36 
months after the employee does the work for which the 
records were prepared.  Therefore, if you had several 
employers during the year, you are required to receive a T4 
slip from each one of them. 

 

⇒ To find out more about income tax, please 
contact your local Service New Brunswick or 
Canada Post offices.  You may also access the 
latest General Tax Guide at the Canada 
Employment and Immigration website:  
http://www.ccra-adrc.gc.ca/formspubs/ 
prioryear/t1/2000/menu-e.html 

⇒ All of the forms that you need to complete your 
income tax return may be found at the site 
above, including a Tax Exemption Return form 
or TD1.  This form may be filled out by 
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individuals who, depending on their current life 
circumstance (disabled, dependent, student, 
etc.), may be eligible to receive a reduction in 
the amount of tax that they must pay. 

 

Where can you get the best help to keep your taxes as low 
as possible - without getting into trouble with the Canada 
Customs and Revenue Agency?  

There isn’t anyone who will be more motivated than you in 
keeping your taxes to a minimum. Nor is there anyone else 
who truly understands your risk tolerance with regard to 
financial risk and to the risk of an audit or some other kind 
of confrontation with the dreaded taxman.  If you could 
spend the time and were so inclined, you would be the best 
possible tax guru for your family.   

There are many information sources that you can use to get 
ideas to reduce your taxes. At least half a dozen magazines 
offer monthly tips on saving taxes. There are dozens of 
consumer/taxpayer newsletters available. The bookstore or 
the library will have hundreds of books on how to save 
taxes. If you have access to the internet, you can find many 
thousands of free sources of information about various 
aspects of taxes. All you need to make use of these 
resources is a little bit of money, a lot of time and some 
serious motivation. 
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However, there are two problems with doing-it-yourself in 
addition to the time that’s required. The first is that you 
need to overcome the language barrier, which can be a 
formidable task. The second is that you need to have a 
personal interest in the subject. Frankly, a great many 
people just don’t want to get bogged down in the confusion 
of the tax laws and the quasi-devious ways of trying to beat 
the tax collector out of a few bucks.  It’s one thing to spend 
a few hours with a consultant once or twice a year, but it’s 
something else to make it into a personal crusade or part 
time job.   

 
 

Tax Planning Versus Tax Preparation 

Few people seem to think about the difference between tax 
preparation and tax planning, but most people seem to 
expect a tax preparer to be able to help them “save taxes”.   

Preparing a tax return and finding legal ways to pay less 
taxes are totally different processes. First of all, almost 
anyone with a calculator can prepare a tax return by 
following the instructions in your General Tax Guide.  
Preparing a tax return is a lot like cooking. In both cases, 
you can do it by carefully following the instructions, but 
it’s a lot faster and less frustrating when you have had a lot 
of experience.  But experience in preparing a tax return 
isn’t the same as having experience in helping taxpayers to 
find legal ways to reduce their taxes. Because most people 
don’t utilize very many legal methods of tax avoidance, 
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most tax preparers don’t get to see many examples of how 
it’s done.   
  

Finding ways to legally avoid taxes involves knowing the 
law, knowing what has been tried and failed, and knowing 
the penalties for being too aggressive.  

 

Who Should Help You To Find Ways To Avoid Taxes? 

People who prepare tax returns may not be interested in 
helping you to find ways to pay less taxes. There’s a lot 
less expense, time, stress, work and potential risk from just 
filling out your tax return according to the General Tax 
Guide instructions. A great many tax preparers seem to 
believe that any deviation from the General Tax Guide’s 
instructions is going to get them and their clients in 
trouble.   

At first blush, a great many clients presume that they have 
to pay a fee to someone, so they conclude it would be 
cheaper to get their advice from the person who is getting 
the fee. Why not make the preparer “earn” their fee? There 
are three problems with that.   

First, the best advice may be to not hire a tax preparer 
at all, in which case there won’t be any fees to pay.  Do it 
yourself.   

Secondly, there may be other ways to get the same help 
at a much lower cost, without a fee to anyone. Examples 
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include charitable or non-profit organizations that volunteer 
to help people with their tax returns. 

Third, there may be entirely different ways to 
accomplish the same goal.  Do research and explore all 
possibilities.   

When you hire consultants to give you some advise, you 
will get the best advise at the least cost by doing two 
things.  First, define your questions or objectives very 
precisely.  Second, spend most of your time searching for 
the consultant with the best reputation as a specialist in the 
subject.  As a general rule, a specialist is someone who 
devotes 50% or more of their time to a particular subject 
speciality.  The major benefit of a specialist is that they will 
accomplish a specific task much faster than a non-specialist 
and will usually do a better job for you. A financial planner 
is more of a financial generalist, but there are some 
financial planners who focus on taxes rather than on 
investments. For general tax advise, a Certified Public 
Accountant who is also a financial planner (on a fee only 
basis) is likely to be able to give you the best tax advise at 
the least cost.   

But the most cost effective way to find ways to legally 
reduce your taxes is by learning to be your own tax 
advisor.  You can do that by subscribing to a number of the 
popular financial magazines like Money, Worth, The 
Individual Investor  or various newsletters. You will learn a 
great deal by reading two or three books about tax planning 
and by learning to prepare your own tax return. Then, you 
can use the consultants to help you resolve confusing issues 
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or to clarify things that aren’t clear. You can also get a 
huge amount of free tax advise from various internet 
discussion groups.   

If your time is more valuable that the fees charged by tax 
professionals, then it makes more sense to find an advisor 
who can help you to locate the tax breaks a lot faster than 
you can. Actually, if the professional can solve your 
problem in 1/10 of the time it would take you to do-it-
yourself, and if that professional charges $150 an hour, 
then using the professional would be cost effective as long 
you are making more than $15 an hour.  

Good luck. 

  

Selling a Refund 

 

"Cash Back" is a service that allows you to “sell” your tax 
refund to a tax preparer so that you can receive your 
income tax refund in 24 hours or less during the January 1st 
to April 30th income tax filing season. Here's how it works:  
 
You have a refund coming back from your income tax 
return this year. However, you don't want to wait for it, and  
you would like it now. So you bring your tax information to 
a tax preparer’s office and tell him or her that you would 
like Cash Back. The tax preparer will review your 
information to determine if you qualify for this service. 
Qualification criteria includes having all the original copies 
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of necessary T4's and other tax receipts.  
 
The tax preparer prepares your tax return and will verify 
how much money you have coming back from the Canada 
Customs and Revenue Agency. If you qualify for Cash 
Back, the preparer will give you 85% of the first $300 of 
your income tax refund and 95% of the rest. For example, 
if you have a $600 refund, the amount you will receive is 
$540. The $60 fee covers the entire cost of the Cash Back 
service, including tax preparation.  
 
The disadvantage, in this case, is that you’re out $60, but 
this is the cost that you are willing to pay in order to get 
your refund sooner.  

Social Security Deductions  

A person must pay a Social Security Tax during the years 
that he works. The money withheld from his paycheck for 
Social Security is used to provide (1) a retirement income 
(Canada Pension); (2) benefits for dependents of a worker 
who dies; (3) income for persons disabled because of 
illness or injury; and (4) medical costs for persons covered 
by Medicare.  

Example: Jane earns $375 per week. What amount is 
deducted from her earnings for Social Security tax?  

Solution: .067 x $375 = $25.125 or $25.13 S. S. tax  

1. A fee is a fixed sum charged, as by an institution or by 
law, for a privilege: a license fee; tuition fees.  It is 
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also a charge for professional services:  a surgeon’s 
fee.  

2. A tip is a small sum of money given to someone for 
performing a service; a gratuity. 

3. A pension is a sum of money paid regularly as a 
retirement benefit or by way of patronage. 

4. A bonus is something given or paid in addition to 
what is usual or expected.  

5. Employment Insurance is deducted from an 
employee’s paycheck, and a percentage of this 
may be returned to the individual when they are 
unemployed. 

6. Union dues can be deducted from a paycheck if 
the employee belongs to an organization of 
workers joined to protect common interests and 
improve working conditions. 

7. Health insurance is a benefit that some 
employers may offer their employees.  The 
benefit allows the employee to receive a cut in 
medical expenses such as prescriptions or dental 
check-ups.  Payment towards the policy is 
deducted from the employee’s paycheck.  

8.  Life insurance is another benefit that an 
employer may offer an employee.  The benefit 
provides some added security for the employee 
and their family should the employee be injured 
or lose his/her life while on the job.  Payment 
towards the policy is deducted from the 
employee’s paycheck. 
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Payroll Problems 
 

 
1. Greg worked 39 hours last week at an hourly rate of $14. 

Find the gross pay. 
 
2. Brad worked the following hours during the week: 

Monday 10 hours 
Tuesday 1 hours 
Wednesday 8 hours 
Thursday 7 hours 
Friday 10.25 hours 
 
Calculate the gross pay at an hourly rate of $11.25 plus time-
and-a-half for any work hours over 40 per week. 

 
3. Brad is paid $49,000 annually. The pay period is biweekly. 

What is the salary per pay period? 
 
4. Paul is paid $74,000 annually. The pay period is monthly. 

What is the salary per pay period? 
 
5. Paul receives a weekly salary of $1614 plus earns a 25% 

commission on sales. What will the monthly gross earnings 
be if total sales for the month are $15,303? 

 



 378 

 
6. 

At the Daily News, employees paychecks can have the 
following deductions. 
Federal Tax 22% Mandatory 
FICA Tax 9% Mandatory 
Provincial Tax 2% Mandatory 
401k 6% Optional 
Dental 3% Optional 
Health 7% Optional 
Life Insurance 1% Optional 
 
Calculate the net pay for the following employees... 

Employee # 1 has a gross pay of $863 and 
has optional deductions Dental, Health. 

____________ 

  
Employee # 2 has a gross pay of $1,054 and 
has optional deductions 401k, Health, Life 
Insurance. 

____________ 

  
Employee # 3 has a gross pay of $1,691 and 
has optional deductions none. 

____________ 

  
Employee # 4 has a gross pay of $947 and 
has optional deductions 401k, Dental, Life 
Insurance. 

 
____________ 

 
 
7. Brad is paid $82,000 annually. What is the weekly salary? 
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8. Carter’s Construction pays its sales people the following 
commissions on all sales: 
 
3% on the first $3,000 in sales. 
5% on the next $2,000 in sales. 
7% on the next $5,000 in sales. 
7% on any sales over $12,000. 
 
How much in commissions are earned by the following 
employees: 
(Calculate to the nearest cent) 

Employee Sales  
Employee # 1 $9,767 _____________ 
Employee # 2 $6,549 _____________ 

Employee # 3 $7,060 _____________ 
Employee # 4 $11,045 _____________ 
Employee # 5 $5,310 _____________  

 
9. Determine the total hours worked by Brad if the hourly rate is 

$42 and the total gross pay is $483. 
 
10. Determine the total hours worked by Albert if the hourly 

rate is $39 and the total gross pay is $468. 
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Money Management 

 

 

The family is a basic social unit and most families do have 
a core of parents and children. There are seven C’s of 
family. In family living, cooperation is important. It means 
that every family member has a position and fulfills the 
duties it implies. Each respects other members of the 
family. Cooperation is a two-way deal, you give a little, 
take a little and everybody benefits. Communication 
channels should always be open. Two-way communication 
helps a family avoid misunderstandings and hurt feelings. 
Some families keep communication lines open by setting 
aside a special time when everyone can get together to 
exchange ideas and contribute to decision making. Other 
families get together casually as problems arise. However 
they go about it, families need to get problems out in the 
open. In a healthy family atmosphere, the channels of 
communication are always open. Communication is always 
easier when family members share interests.  

Confidence is honesty, trust and dependability. Confidence 
of family members grows as each shows that he or she 
possesses these above characteristics. If a family member 
needs to talk to someone outside the family a friend or a 
professionally trained counselor should be used. Such a 
person can be trusted to treat the family’s problems 
confidentially. Any member of a family may from time to 
time find his or her load too heavy to bear alone. At such 
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times it is support and concern that is shown by other 
family members that makes each one feel a worthwhile part 
of the family. The concern that family members show for 
one another is an indication of the strength of a family.  

Commitment is the acceptance of a charge or trust. In 
family life this means the acceptance of lifetime concern 
for other family members, acceptance of all the burdens 
and joys that come to the family. Parents generally 
understand that commitment is necessary for happy family 
living. Everybody likes to feel independent to some degree, 
but in family groups that are committed to the well-being of 
the family, everyone pulls together during life’s difficult 
times.  

Teenagers think of companionship as the paring off of two 
people in a friendship. They see their parents as 
companions of one another and feel that they must look 
beyond the family circle for companionship. In one way 
this is right. In the search for companionship, many 
friendships outside the home are usually desirable. There is 
a companionship within the home which members of 
families experience. Certainly there is companionship in 
family life and the family that shares with each other in this 
form of companionship knows a great deal of the happiness 
family life can bring.  

Consideration, as applied to family living, means that 
family members are thoughtful of the rights and feelings of 
others. Perhaps, if there is one place where children as a 
group fail in their contribution to family living, it is in 
consideration. This may be caused by thoughtlessness. 
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Family members are considerate when they sympathize 
with others who are in trouble. When their concern is 
deeper than sympathy, they have empathy. This means that 
they understand how other family members feel.  

Different families have different resources. For example, 
their incomes vary. Money usually comes to the family as 
wages or salary earned by family members. The ways in 
which the family spends its money often make the 
difference between a successful family and one which 
founders.  

The family with an eight-thousand-dollar annual income 
lives quite differently from the one with a twenty-thousand-
dollar annual income. Family possessions are different, too. 
Some families depend upon social agencies for their 
money, such as to families with dependent children and 
welfare.  

For many people, money is the biggest source of trouble in 
life. Some people will do without true necessities to save 
money, but others spend their money as soon as they get it, 
with no thought for future needs. Like time and energy, 
money is a basic resource that can be used poorly or well. It 
is valuable because it can buy goods and services. 
Individual goals affect people’s attitudes toward money. 
The ease with which money can be obtained is also a factor 
in each person’s attitude. Money may be spent freely when 
jobs are plentiful. But a business change that makes jobs 
hard to find may change a family’s spending habits. People 
who think of money in relation to the time and energy they 
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must spend to earn it will probably have a different attitude 
than people who think of the things that money can buy.  

At some time in their lives, most people must consider the 
basic question about money: “How can I get the money I 
need?” People work to earn money. Time and energy is 
spent to furnish goods or services that other people buy. 
Most families depend on the money they earn from their 
jobs for their basic income.  

Teenagers within the family have to consider special 
sources of income as they plan to spend their personal 
money resources. They are given money from the family 
income and they may earn extra money for special jobs or 
receive it as a gift. Many teenagers operate on an 
allowance. Some parents feel that an allowance gives a 
teenager a chance to learn basic responsibilities that go 
along with money management. The size of the allowance 
depends upon the individual situation and the goods and 
services it is expected to provide. The number of people in 
the family and the total family income need to be 
considered in determining each allowance. The age of 
family members and individual needs usually affect the 
amount of the allowance. Family needs and goals will help 
determine the items each allowance is expected to cover. 
Money is valuable because of its buying power, and it’s 
function as a credit-establishing commodity, not to mention 
its use in obtaining security. The reason for learning how to 
spend it wisely is to make life more satisfying. It is equally 
as important to know how to spend money as it is to earn it.  
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In order to be able to spend money wisely the family 
should devise a spending plan. Some people appear to be 
afraid of the idea of planning how to spend their money. 
They may fear that such planning will prevent them from 
using their money as they wish. Having a spending plan is a 
way of using available money to reach the family’s goals. 
The spending plan should agree with the actual income. If 
the plan does not agree an adjustment should be made.  

A realistic spending plan for managing the family’s income 
will begin with a list of available resources. The list should 
include the sources of income, the amount of money from 
each source, and the times when each amount can be 
expected.  

A spending plan is known as a budget and a budget should 
give a clear picture of where the family stands financially. 
The basic budget is a four-point plan for spending.  

1. Spending for comfortable daily living. This  
    includes having enough money on hand to pay  
    for basic items that keep the family going from  
    day to day.  
2. Spending for major purchases.  
__Major purchases includes household  
    appliances, a house, car, or special vacation.  
3. Spending for financial security.  
__Savings accounts, insurance, and investment  
    are a form of spending and one of the most  
    rewarding. The family is buying peace of  
    mind, and the ability to borrow money  
    inexpensively. It is getting extra value for           
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     every dollar spent. The family receives  
     interest from the bank, insurance companies  
     and corporations for placing their dollars with  
     them.  
4. Splurge spending.  

 
There is an occasional “throw caution to the winds” buy in 
each of us. With splurge spending the family can dine at a 
superb restaurant; go to an unplanned baseball game. Keep 
splurge spending in proportion to the overall budget.  

There is a checklist to begin the family’s budget.  

1. Open a checking account.  
2. Start a savings account.  
3. Total net income (income after taxes)  
4. List all expenses in a ledger or journal (those  
    that are constant, those that can change).  

Before a family can begin to spend its money they need a 
total figure, which is the net income or the take home pay. 
That is the actual amount received after deductions have 
been withheld. Gross income is the income before 
deductions. After the total, add up expenses. There are 
three types of expenses that should be listed.  

1. Fixed expenses.  
2. Flexible expenses.  
3. Occasional and emergency expenses.  
 

Fixed expenses are the ones that must be met first and on a 
regular basis. They are those such as rent, utilities (gas, 
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telephone and electricity), insurance (life, auto, tenant’s and 
homeowner’s). These expenses usually remain fairly 
constant.  

Flexible expenses are often cash items and are usually paid 
for on a daily or weekly basis. Some of these expenses are: 
food, lunches, savings, laundry and cleaning, carfare and 
general transportation, and household operating expenses.  

Occasional and emergency expenses will occur. They lie 
between the first two types. How much the family will have 
to pay is a variable figure. These expenses include: home 
appliance and auto repairs, uninsured medical and dental 
bills, large clothing outlays and continuing education. 

 
 

 
 

Grant Family Budget 
           Housing 25% 
           Food 30% 
           Clothing   9% 

Transportation 15% 
           Health   5% 
           Recreation   6% 
            Savings   8% 
           Miscellaneous   2% 
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The Grant family estimates it will earn a total take-home 
income of $20,000 for the year. 
Using the above budget, find how much money is set aside 
per year for: 

 
  1.  Housing 
  2.  Transportation 
  3.  Food 
  4.  What is the amount of expected savings for the year? 

 
Find the average amount of money set aside per month for: 

 
  5.  Housing 

  6.  Clothing 

  7.  Health 

Find the average amount of money set aside per week for: 

  8.  Food 

  9.  Recreation 

10.  Transportation 

11.  During the year the total food costs amounted to 
$5,809.69.  How much over or under budget was this 
amount? 

12.  Health costs for the year amounted to $1,075.  Is this 
over or under the budget?  How much? 
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13.  Car payments for the year amounted to $1,344.96, 
gasoline and oil costs were $585.75, repairs and 
maintenance costs were $239.50, insurance cost $360, 
and public transportation for the year cost $695.  How 
much over or under budget were the total costs for 
transportation? 

The following year the Grant family’s take-home income 
will increase to $23,000. 

Using the same budget, find how much more money per 
year will be set aside for: 

14.  Housing 

15.  Recreation 

16.  Clothing 

17.  How much more money per month will be set aside for 
transportation than last year? 

18.  How much more money per week will be set aside for 
food than last year? 
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Unit Pricing  

Family members are consumers as well as workers. They 
spend a considerable amount of money to purchase food 
and other items that they need or desire. To obtain the 
maximum value for their money it is important to shop 
wisely. One way to stretch a dollar in the supermarket is to 
compare unit prices of items. A unit price is the amount 
charged for a single unit of measure such as one ounce or 
one pound. The unit price of an item is frequently printed 
on a price label along with the total cost of the item. If two 
items are of the same quality, it is worthwhile to buy the 
item that is a cent or two less per unit. Small savings 
repeated many times add up to big savings. The following 
formula may be used to compute the unit price of an item:  

Unit Price = (Price of Item) ÷ (Weight of Item)  

Example 1: If a ten pound bag of potatoes costs $1.25, what 
is the price per pound of the potatoes?  

Solution: Price per pound $1.25 ÷ 10 = $.125  

____The unit price is approximately 13 cents per lb.  

Example 2: Is it better to buy a 2 pound jar of jelly for 
$1.18 or a 3 pound jar of the same jelly for $1.68?  

Solution:  

____$1.18 ÷ 2 = $.59 per pound 
        $1.68 ÷ 3 = $.56 per pound 
        The 3 pound jar for $1.68 is the better buy.  
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Discount  

A good way to save money is to shop when merchandise is 
on sale. In January, many stores reduce the prices of toys, 
furniture and other household items. In late February and 
March winter clothing usually is sold at reduced prices.  

The amount that an item is reduced in price is called a 
discount. The rate of discount is the percent that is taken off 
the original price of the item. The original price of the item 
is known as the list price or marked price, while the 
amount for which the item sells after the discount has been 
subtracted from the list price is the net price or sale price.  

To find the net price of an article that is being sold at a 
discount, first multiply the rate of discount by the marked 
price to obtain the discount, and then subtract the discount 
from the marked price to obtain the net price. To find the 
rate of discount, divide the discount by the list price, and 
multiply the result by one hundred.  

Example 1: Helen bought a dress that usually sells for $32 
at 15% off. What did she pay for the dress?  

Solution: .15 x $32 = $4.80 Discount  

____$32.00 - $4.80 = $27.20 Net Price  

____Helen paid $27.20 for the dress.  

Example 2: A coat marked $60.00 was on sale for $48.00. 
Find the rate of discount.  

Solution: $60.00 - $48.00 = $12.00 Discount  
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____$12.00 ÷ 60 = .20 or 20%  

____The rate of discount is 20%. 

 

Radio Barn Electronics Price List  
 

DVD Player   $165 Digital Camera   $380 

VCR   $92 101-disc CD 
Changer 

  $106 

13 inch television   $129 50 inch television   $1,080 
Laptop Computer   $1,846 Portable CD Player   $174 

2-Way Radio   $77 Cordless Phone   $50 
Answering Machine   $103 Wireless Phone   $81 

 
Using the price list on page 400, calculate each question 
to the nearest cent.  

1. 4% sales tax on one 50 inch television 
What is the sales tax? 

 
2. 21% discount on one Wireless Phone 

Sales tax is 7% 
How much is the after-tax total? 

 
3. You want to buy the Laptop Computer and also the 

Portable CD Player. 
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If the sales tax is 6.5%, what is your after-tax total? 
 

4. 27% discount on one VCR 
Sales tax is 7% 
How much is the after-tax total? 

 
5. You ordered three Digital Cameras on-line. Radio 

Barn offers a 10% discount off the price of the 
Digital Camera. You pay no tax, but the total 
shipping charge for the order is $7.47. 
What is the total to pay? 

 
6. 7.5% sales tax on one DVD Player 

What is the sales tax? 

7. 60% discount on one 101-disc CD Changer 
What is the discount? 

8. 9.5% sales tax on one Portable CD Player 
What is the sales tax? 

9. 20% discount on one 13 inch television 
What is the discount? 

 
10. 7% sales tax on one Answering Machine 

What is the sales tax? 
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Credit 

A person receives credit because they have a reputation for 
solvency and integrity entitling them to be trusted in buying 
or borrowing: You should have no trouble getting the loan 
if your credit is good.  

Credit can also be an arrangement for deferred 
payment of a loan or purchase: a store that offers credit; 
bought my stereo on credit. 

An installment plan is a credit system by which 
payment for merchandise is made in installments over a 
fixed period of time. 

An equalized payment plan is a credit system by 
which payment for merchandise is made in installments of 
equal amounts over a fixed period of time. 

A credit card is a device used to obtain consumer 
credit at the time of purchasing an article or service. 
Credit cards may be issued by a business, such as a 
department store or an oil company, to make it easier 
for consumers to buy their products. Alternatively 
credit cards may be issued by third parties, such as a 
bank or a financial services company, and used by 
consumers to purchase goods and services from 
other companies. There are two types of cards-credit 
cards and charge cards. Credit cards such as Visa 
and MasterCard allow the consumer to pay a monthly 
minimum on their purchases with an interest charge 
on the unpaid balance. It pays to investigate what the 
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difference is in interest rates on overdue payments 
when selecting which credit card you would like to 
use. Charge cards, such as American Express, 
require the consumer to pay for all purchases at the 
end of the billing period. Consumers may also use 
bank cards to obtain short-term personal loans 
(including "cash advances through automated teller 
machines). Credit card issuers receive revenue from 
fees paid by stores that accept their cards and by 
consumers that use the cards, and from interest 
charged consumers on unpaid balances.  

Diners Club became the first credit card company in 
1950, when it issued a card allowing members to 
charge meals at 27 New York City restaurants. In 
1958, Bank of America issued the BankAmericard 
(now Visa), the first bank credit card. In 1965, only 5 
million cards were in circulation; by 1996, U.S. 
consumers had nearly 1.4 billion cards, which they 
used to charge $991 billion in goods annually. 

The growth of credit cards has had an enormous 
impact on the economy by changing buying habits 
and making it much easier for consumers to finance 
purchases and by lowering savings rates (because 
consumers do not need to save money for larger 
purchases). Oil companies, carmakers, and retailers 
have also used the cards to market their goods and 
services, using credit as a way of encouraging 
consumers to buy. Concern has been voiced over 
widespread distribution of bank credit cards to 
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consumers who may not be able to pay their bills; 
costly losses and theft of cards; inaccurate (and 
damaging) credit records; high interest rates on 
unpaid balances; and excessive encouragement of 
consumer debt that has cut savings in the United 
States and Canada. 

Technology advances have facilitated the use of 
credit cards. Merchants are now connected to banks 
by modem, so purchases are approved rapidly; on-
line shopping on the Internet is possible with credit 
card payment. Credit card companies are also 
experimenting with smart cards that would act like a 
small computer, storing account and other information 
necessary for its use.  

  A debit card is a card that allows the cost of 
goods or services that are purchased to be deducted 
directly from the purchaser's checking account. They 
can also be used at automated teller machines for 
withdrawing cash from the user's checking account. 
Increasingly common in the 1990s as an alternative to 
credit cards, debit cards have been promoted as safer 
than cash and more convenient than personal checks. 
By 1998 more than 73 million debit cards had been 
issued, with a sales volume of $134.7 million 
attributed to their use. They are typically issued by 
large credit-card companies through their participating 
banks. Debit cards offer the holder more limited legal 
protections than credit cards. Similar cards have also 
been used to distribute welfare benefits to recipients 
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in some locales. 
         A bank loan is a sum of money lent at interest by a 
financial institution.  It pays to shop around to find the 
institution that offers the best interest charges on their 
loans.  The lower the interest rate is, the more likely 
consumers will take out loans from that bank. 
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Banking 
 
 
Banks differ in the services they provide and in how 
they are owned.  Many financial experts use the word 
bank to refer only to a commercial bank. These 
experts believe that savings banks, savings and loan 
associations, and credit unions are not true banks 
because they do not perform all the functions of 
commercial banks.  Savings banks, savings and loan 
associations, and credit unions are often called thrift 
institutions, or simply thrifts, because their chief 
purpose is to encourage saving.  
 
The Canadian banking system consists of 10 
commercial banks, such as the Bank of Montreal and 
the Toronto-Dominion Bank.  In Canada, commercial 
banks are called chartered banks. These banks 
conduct most of Canada’s personal and business 
banking. 
 
Chartered banks cannot offer trust services, which 
include the establishment and management of trust 
funds.  A trust fund consists of money, securities, or 
other property managed by one person or group for 
the benefit of another.  Trust services are provided by 
specialized trust companies that may be regulated by 
the national or provincial government. 

Banks have traditionally been distinguished according 
to their primary functions. Commercial banks, which 
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include national- and provincial-chartered banks, trust 
companies, stock savings banks, and industrial 
banks, have traditionally rendered a wide range of 
services in addition to their primary functions of 
making loans and investments and handling demand 
as well as savings and other time deposits. Mutual 
savings banks, until recently, accepted only savings 
and other time deposits, and offered limited types of 
loans and services. The fact that commercial banks 
were able to expand or contract their loans and 
investments in accordance with changes in reserves 
and reserve requirements further differentiated them 
from mutual savings banks, where the volume of 
loans and investments was governed by changes in 
customers' deposits. 

Types of financial institutions that have not 
traditionally been subject to the supervision of 
provincial or federal banking authorities but that 
perform one or more of the traditional banking 
functions are savings and loan associations, 
mortgage companies, finance companies, insurance 
companies, credit agencies owned in whole or in part 
by the federal government, credit unions, brokers and 
dealers in securities, and investment bankers. 
Savings and loan associations, which are provincial 
institutions, provide home-building loans to their 
members out of funds obtained from savings deposits 
and from the sale of shares to members. Finance 
companies make small loans with funds obtained 
from invested capital, surplus, and borrowings. Credit 
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unions, which are institutions owned cooperatively by 
groups of persons having a common business, 
fraternal, or other interest, and are supervised by the 
individual provinces, make small loans to their 
members out of funds derived from the sale of shares 
to members. The primary functions of investment 
bankers are to act as advisers to governments and 
corporations seeking to raise funds, and to act as 
intermediaries between these issuers of securities, on 
the one hand, and institutional and individual 
investors, on the other. 

Bank Services 

Money in a bank is safe.  Banks keep cash in fire-resistant 
vaults and are insured against the loss of money in a 
robbery.  In Canada and many other countries, the 
government also insures bank deposits.  This insurance 
protects people from losing their money if the bank is 
unable to repay the funds. 

In addition, banks rent safe-deposit boxes, providing people 
with a secure place for important papers and other valuable 
items. 

Banks receive money from people who do not need it at the 
moment and lend it to those who do.  For example, a couple 
may want to buy a $75,000 house but have only $15,000 in 
savings.  If one or both of them have a good job and seem 
likely to repay the loan, a bank may lend them the $60,000 
they need.  To make the loan, the bank uses money that 
many other people have deposited. 
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Many banks have modernized their check-handling 
facilities with computers and other electronic equipment.  
However, an even more advanced system may completely 
eliminate the use of checks.  This system, called electronic 
funds transfers (EFT), automatically transfers money from 
one account to another.  EFT includes three types of 
facilities:  (1) automated teller machines, (2) automated 
clearinghouses, and (3) point-of-sale terminals.  

A bank machine or ATM (Automated Teller Machine) is a 
device used by bank customers to process account 
transactions. Typically, a user inserts into the ATM a 
special plastic card that is encoded with information on a 
magnetic strip. The strip contains an identification code 
that is transmitted to the bank's central computer by 
modem. To prevent unauthorized transactions, a personal 
identification number (PIN) must also be entered by the 
user using a keypad. The computer then permits the ATM 
to complete the transaction; most machines can dispense 
cash, accept deposits, transfer funds, and provide 
information on account balances. Banks have formed 
cooperative, nationwide networks so that a customer of one 
bank can use an ATM of another for cash access. Some 
ATMs will also accept credit cards for cash advances. The 
first ATM was installed in 1969 by Chemical Bank at its 
branch in Rockville Centre, N.Y. A customer using a coded 
card was dispensed a package containing a set sum of 
money. 
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Automated clearinghouses are computer centers for the 
automatic deposit of regular income and the automatic 
payment of many bills.  An employer, instead of issuing 
paychecks, directs the computer to credit an employee’s 
account with the person’s pay.  This is called a direct 
deposit.  People can also have money for insurance 
premiums, mortgage installments, and other regular 
payments transferred from their bank accounts to the 
billers’ accounts.  On-line banking through the Internet  
and banking through automated phone systems now allow 
for electronic payment of bills, money transfers, and loan 
applications without entering a bank branch.  

 
Point-of-sale terminals are computer terminals that operate 
in retail stores.  To pay for a purchase, a customer gives the 
clerk an identification card, a debit card, which the clerk 
puts into the terminal.  Within seconds, the system transfers 
the amount of the purchase from the customer’s bank 
account to the store’s account. 

Banks also sell traveler’s checks and money orders.  A 
traveler’s check is an internationally redeemable order for 
the payment of a specified amount of money purchased in 
various denominations from a bank or traveler's aid 
company and payable only upon the purchaser's 
endorsement against the original signature on the order.  A 
money order is an order for the payment of a specified 
amount of money, usually issued and payable at a bank or 
post office. 
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Many banks now have travel centers, where not only can 
you purchase traveler’s checks, but you can also sign up for 
various air mile and vacation package plans.  You may 
even purchase travel medical insurance that takes the worry 
out of travel by taking care of your emergency medical 
expenses, and providing access to a wide range of medical 
and travel services anywhere in the world. 
 
A line of credit or credit line is an arrangement in which a 
bank or vendor extends a specified amount of credit to a 
specified borrower backed only by the integrity of the 
borrower for a specified time period.  The bank sets aside a 
predetermined amount of money that is based on your 
personal financial situation. Whenever you need extra 
funds, you simply withdraw any amount up to your 
approved credit limit. 
 
Many banks offer investment and business counseling to 
their customers.  Investment counseling usually involves 
advice on the purchase of stocks or bonds in the hope of 
increasing a person’s income.  An Investment Specialist 
works with you and your branch Adviser to develop a 
personalized in-depth financial plan designed to help you 
meet your financial goals. Once you approve the plan, it is 
put into action; your portfolio is structured to include the 
investment products appropriate for you.   
Business counseling usually deals with the opening of a 
new business or the extension of an old one. 
 
People who have money in a bank checking account can 
pay bills by simply writing a check and mailing it.  A check 
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is a safe method of payment, and the canceled check 
provides written proof that payment was made.  
 
 Opening a Checking Account 

 
Your budget will work best if your money is where you 
need it when you need it. Checking accounts have several 
advantages. The family will not have to keep a lot of cash 
in the home. Cash in the hand has a habit of dribbling 
away, and there is always the danger of theft. Checks are a 
convenient way of paying bills and they are a written way 
of how and where the money was spent. They also serve as 
receipts of payment. 

 

Paying bills and making purchases by check instead of cash 
has its advantages: you don’t have to carry around lots of 
money; you can send checks by mail with no danger of loss 
if the check fails to reach its destination; your cancelled 
check is an automatic record of payment in case there is a 
misunderstanding; and cancelled checks are valuable 
records of income tax deduction claims. All in all, checks 
are safer and more convenient than cash in many cases.  

When you are writing a check, you must include the date, 
the name of the business, organization, or individual who 
will receive the money, the amount of money in words and 
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numbers, and your signature.  The check cannot be cashed 
without your signature. 

There are two kinds of checking accounts: special and 
regular. The best one for you will depend on how many 
checks you write in an average month and the amount of 
money you keep on deposit in your account.  

When you have a special checking account, you pay a fee 
for each check you write. Usually this is 15¢ per check. 
You may also be charged a monthly service fee of about 
$3.00.  

When you have a regular checking account, no fees are 
charged as long as the balance on deposit earns enough 
income for the bank to cover the service costs. Some banks 
may charge a monthly maintenance fee or add a service 
charge for transactions (deposits and withdrawals) beyond 
a specified number. For example, the bank may allow you 
to write ten checks per month at no charge; for all checks 
written in excess of ten there will be a small fee.  

Which kind of account is best depends on you. If you have 
to write only a few checks per month, a special checking 
account is usually cheaper. However, if you write ten or 
more checks a month regularly, a regular checking account 
may save you money. Since charges vary from bank to 
bank, and from community to community, you should 
investigate several banks to see which offers the best 
arrangements.  
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Whether you have a regular account or a special, here are 
some suggestions for using this service:.  

1. Be sure you do not write checks totaling more 
money than you have in the account. This sounds 
elementary, but people do it frequently, simply 
because they forget the next rule.  
2. Always enter the amount of the check and to 
whom it is being paid on your check stub before 
writing the check itself, and keep an up-to-date 
calculation of the balance left in the account. This 
means that your check stubs will record each 
deposit you make, and the amount of each check 
will be subtracted from the balance on hand.  
3. Avoid writing checks to “cash” or “bearer”. 
There are two good reasons for this rule: (a) you 
have no record as to what you used the money for 
when you write checks to “cash” and (b) anyone 
can cash such a check, so if you lose it, someone 
can pick it up and cash it without your knowing. 
So always make your check payable to a specific 
person or to a specific organization.  
4. Learn to use your checkbook as an “instant” 
record of how much you are spending, for what, 
and how much you have left to spend before the 
next paycheck comes along. After you acquire 
some experience in spending and in using your 
checking account, you can do as many people do: 
use your checkbook as a running budget to 
manage your spending.  
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Your checking account will serve as your personal 
accounting system. Every month or two you will receive a 
statement from the bank itemizing your transactions and 
showing the balance left in your account. With the 
statement will come all your cancelled checks that have 
cleared the bank by the time your statement was prepared. 
When you receive your statement compare your checkbook 
calculations with the banks calculations. 
 

Balancing Your Books  

 

For your books to balance:  

Daily cash withdrawals and deposits in your budget record 
should agree with bank records.  And the amount of money 
your records say you have in the bank, after all debits and 
credits to your bank account are recorded, should be the 
same as what you actually have in the bank (with bank 
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adjustments). Your bank balance as shown in your records 
can be verified each month when you receive your bank 
statement and cancelled checks.  

There is nothing magical or difficult about balancing your 
books. In fact, there's nothing else your books can do but 
balance if you write down every transaction that you make. 

Here are a few final reminders. When keeping your budget 
records in a journal or business ledger, make sure you do 
the following: 

• Enter and explain all checks written  
• Write notes to yourself when necessary 

 

Bank Reconciliation  

 
To prevent you from writing NSF (not sufficient funds) 
checks, and to enable you to identify excess funds that you 
can use to reduce your expenses, it is important that you are 
at all times "reconciled" with the bank. To be reconciled 
with your bank simply means that you know the "true" 
amount of your bank balance at all times, including 
between bank statements. If your budget record is up-to-
date, it will give you an accurate daily record of your 
reconciled bank account. 
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On August 30, you receive your bank statement.  It shows a 
beginning balance of $1,593.07.  It lists checks numbered 
296, 297, and 298 and a service charge of $.30. 
 
On August 5, you sent a check numbered 296 to Andrew 
Jaffe for $508.40 for purchases of appliances. 
 
On August 12, you sent a check numbered 297 to the 
Stephen Furniture Co. in the amount of $241.95 for the 
furniture purchased. 
 
On August 22, you sent a check numbered 298 to the Scott 
Department Store for $485.69 for merchandise purchased. 
 
Your statement also lists deposits totaling $1,134.09 and 
shows an ending balance of $1,490.82. 
 
Is the statement correct? 
  

Opening a Savings Account 

 
A savings account is most helpful. The family collects 
interest on the money in their savings account.  

Your success as a saver will indicate your success as a 
money manager. A savings account furnishes a way to 
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separate money from the general flow of your day-to-day 
spending so that it can accumulate for emergencies and for 
your long-range plans, while at the same time earning for 
you by drawing interest.  

Saving money is simple in theory, but seldom simple in 
practice. You have to make up your mind that you are 
going to be a saver and stick to it. Here are some 
suggestions that may help:  

1. Set specific saving goals: a new car, a stereo, 
college tuition, a vacation trip—whatever you 
would like to have in the future. You will find it 
is easier to save regularly when you know exactly 
what you are saving for.  
2. Pay yourself first. With each paycheck, set 
aside a certain amount in your savings account. 
Do it regularly; put aside as much as you can, but 
don’t overdo so that saving becomes a burden. A 
little saved regularly is better in the long run than 
larger sums saved sporadically.  
3. Select a saving institution that pays a favorable 
rate of interest. In this way, your money will be 
working for you as it earns interest. Your account 
will grow faster, and you will achieve your 
“wants” more quickly.  

 
Over a period of time, the interest rate can result in a 
substantial addition to your account. The number of times 
that the savings institution computes the interest during a 
year can also make a difference. Each time the interest is 
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added to your account, the interest then earns more interest. 
Bankers call this “compound interest”.  

Lets say that you save $5.00 regularly each week for five 
years. At the end of five years you would have deposited 
$1,300, but your account will total $1,438.94 if your bank 
paid 4% interest compound quarterly. At 5% interest, your 
account would be worth $1,474.49.  

For all-purpose use, a regular savings account is the most 
suitable. Some banks also offer special savings accounts 
that you may find convenient for particular purposes. 

A true savings account  is one on which interest is 
calculated daily and paid monthly. The higher your 
balance, the higher your rate of interest. 

 

 

 

When you open an account, you will be given a passbook.  
A passbook is a book issued by a bank or savings 
institution to record withdrawals, deposits, and interest 
earned in a savings account.  
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Term deposits, such as GICs (Guaranteed Investment  
Certificates), allow you to deposit money with a bank for a 
specific period of time, during which time you earn a 
guaranteed rate of interest. The longer you keep the money 
on deposit, the higher the rate of interest you generally 
earn. At the end of the term, the bank will return the full 
amount of your deposit – guaranteed – plus interest. 

  

Bank Forms 

 

Personal Deposit Form 

 

Personal deposit forms are used by customers who want to 
“deposit,” or put cash or cheques into an account.  The 
forms vary somewhat from bank to bank but require 
basically the same information. 

The account information part of the form requires the 
following information: 

a.  The date that the deposit is being made. 

b.  Your transit and account number.  The transit number 
identifies the bank where the transaction is taking place 
and the account number indicates the savings or 
chequing account that you would like to access. 

c.  The name of the account holder. 
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d.  The initials of the person who is making the deposit (the 
“depositor”). 

e.  The initials of the bank employee who is responsible for 
the transaction. 

In the Canadian and United States Cheques column, the 
you can list and add up any Canadian or U.S. cheques that 
you are depositing. 

Note:  When depositing U.S. cash or cheques in a Canadian 
bank, this form can only be used if you are depositing 
directly to a U.S. account. 

To complete the Cash section: 

a.  List the number of bills according to their dollar value, 
or denominations (fives, tens, twenties, etc.). 

b.  Add together all of the coins and write the total in the 
“Coins/Coupons” space. 

c.  Add together all of the cash and coins, and write the 
total amount in the “Total Cash & Coupons” space. 
 

d.  Add together the amounts of the total checks, and write 
the total amount in the “Total Checks” space. 

e.  Add together the total checks and total cash to figure out 
the Sub-Total amount. 

f.  Write the amount of cash that you want to receive, in the 
“Less Cash Received” space. 
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g.  To figure out your Net Deposit, subtract the amount of 
cash you want from the Sub-Total. 

If you are receiving cash from your deposit, you must sign 
the deposit form in front of the bank employee in order to 
prevent impersonation and other types of fraud. 

The Record of Deposit section of the form is used as your 
receipt.  The bank employee must mark your account 
number and the type of account on the receipt and stamp 
and initial it before giving it to you. 

 

Withdrawal Forms 

 

Withdrawal forms are used when customers want to 
“withdraw,” or take out money, from their personal 
account.  The forms vary somewhat from bank to bank but 
require basically the same information. 

The current date is written in the space provided. 

The withdrawal amount is written in numbers. 

You must put the bank transit number and your account 
number in the appropriate spaces. 

You must sign the slip in front of the bank employee to 
prevent impersonation and other types of fraud. 
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Bank Charges 

 

Since the 1980s, financial institutions have been relying 
much more on service charges for their domestic banking 
revenues. 

The most common charges are for account deposits, 
withdrawals, and maintenance.  Other fees can include:  
financing applications and credit reviews; credit cards, 
debit cards, merchant charges, and rentals; business 
records, reporting, and statement charges; guarantees and 
letters of credit; foreign currency and trade financing 
charges; and payroll, pre-authorization, and government 
remittance charges.   

Unlike most goods or tangible services, where true costs 
can reasonably be identified, the costs of financial 
transaction services often defy accurate measurement. For 
example, the act of transferring a sum of money 
electronically from one account to another has virtually no 
increased cost to the financial institution. All the costs are 
embedded in the fixed costs of the computer systems and 
networks used to execute and store the transaction. Placing 
a charge on the transaction, therefore, involves judgment in 
allocating these fixed costs according to time, effort or 
dollar amount. As financial services move farther into the 
electronic world and as institutions continue to place 
increasing reliance on service charge sources of revenue, it 
is likely that the disconnect between service charge and 
service value will only get worse. 
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You must consider all these possibilities when you are 
attempting to choose a bank and an account that will suit 
your needs. 

 

 

Calculating Interest 

 
 

 Interest is the amount that someone pays to use 
someone else’s money.  If you invest money in a savings 
account, the bank pays interest to you.  If you borrow 
money from the bank, you pay interest on that money to the 
bank.  The amount of money borrowed or invested is called 
the principal.  The interest rate is the percent charged or 
paid during a given period of time. 

 

 

Simple Interest 

 

 

 There are two different ways of calculating interest:  
simple and compound.  When you pay simple interest, you 
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pay interest only on the principal, not on interest that has 
already been paid. 

 

EXAMPLE:  Suppose you borrow $2000 at a simple 
interest rate of 12% per year.  You agree to repay the 
loan at the end of 2 years.  How much interest will you 
pay?  How much will you pay to the bank in all? 

 

The interest depends on how much you borrow, 
the interest rate at which you borrow and how 
long you borrow.  It makes sense, therefore, that 
the formula that tells you how to compute interest 
involves all three amounts. 

 

To find the amount of interest that you will pay, 
you can use this formula: 

Interest (I) = Principal (P) x Annual Rate of 
Interest (r) x Time in Years (t) 

 

 This is how the formula is used: 

 I = prt 

           = (2000)(0.12)(2) [Remember that 12% = 0.12] 

    = 480 
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You will pay $480 in interest.  Since the principal 
is $2000, you will pay $2000 + $480, or $2480, 
to the bank.  This is sometimes referred to as the 
total amount. 

Watch Out!!!   We know that there are 365 days in a 
year but with interest you calculate with 360 days (a 
business year). 
 

30 days = 30 = 1 
                                                  360   12  
 

 120 days = 120 = 1 
                                                    360    2 
 
1 year = 1          1 ½ years = 1.5          2 ¾ years = 2.75 
 
Example  What would the interest be on a 90 day loan of 

$500.00, if the rate was 15%? 
 

15% = .15 
90 = 1 

                                          360   4 
 
I = PRT 

I = 500 x .15 x ¼  
I = $18.75 
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Calculating the Rate of Interest 
 
Example 
 

Calculate the interest rate required for an investment of 
$870 to earn $208.80 in simple interest over 3 years. 

Solution: 

I = $208.80 

P = $870 

t = Time = 3 years 

r = ? (% p.a.) 

Now,    I = Prt 

   208.80 = 870 x r x 3 

   208.80 = 2610r                (Divide both sides by 2610) 

∴ 2610r = 208.80 

    2610        2610 

            r = 0.08 

               = 8% 

So, the interest rate is 8% per annum. 
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Calculating the Principal 
 
Example 

 

Calculate the amount of money that would earn $750 
simple interest if invested at 4.5% p. a. for 5 years and 9 
months. 

Solution: 

I = $750 

P = ? 

r = Rate of interest = 4 ½% p.a. = 4.5% p.a. 

t = Time = 5 years and 9 months = 5 ¾ years = 5.75 years 

Now,            I = Prt 
                750 = P x 4.5% x 5.75 
                750 = P x 0.045 x 5.75 
                750 = 0.25875P               {Divide both sides by 0.25875} 
            750     = 0.25875P 
        0,25875       0.25875 
         2898.55 = P           

 

So, the amount of money is $2898.55. 
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Calculating the Time 
 
Example 
 
Calculate the time required for $8500 to earn $2125 in 
interest at a rate of 6 ¼ % p. a. simple.  

 

Solution: 

I = $2125 

P = $8500 

r = 6 ¼ % p.a. = 6.25% p.a. 

t = ? 

Now,            I = Prt 

              2125 = 8500 x 6.25% x t 

                       = 8500 x 0.0625 x t 

                       = 531.25t 

      ∴531.25t = 2125              (Divide both sides by 531.25)  

         531.25t =  2125  

         531.25     531.25 

                    t = 4 

So, the time required is 4 years. 
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To find the rate, principal, or time, you may also rewrite the 
interest formula as follows: 
 
                                  Rate          =  interest 
                                                        principal x time 

Principal  =  interest    
                                                        rate x time  
                                  Time          =  interest 
                                                         principal x rate 
 
 

 
 

Complete the table. Round to the nearest cent. 
The first one is done for you. 

  principal rate time interest 
1. $200 5% 1 year  $10 
2. $500 8% 1 year  _________ 
3. $100 4% 1 year  _________ 
4. $430 9% 1 year  _________ 
5. $310 8% 1 year  _________ 
6. $600 7% 1 year  _________ 
7. $420 9% 1 year  _________ 
8. $880 4% 1 year  _________ 
9. $810 6% 1 year  _________ 
10. $820 5% 1 year  _________ 
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11. $860 9% 1 year  _________ 
12. $315 4% 1 year  _________ 
13. $340 6% 1 year  _________ 
14. $4,087 8% 1 year  _________ 
15. $2,051 5% 1 year  _________  

 
 
Complete the table. Round to the nearest cent. 
The first one is done for you. 
 
Calculate the interest and total payment assuming this is a 
loan. 
 

  principal rate time interest total 
payments 

1. $300 12% 2 
3 
4  

years 
 

$99 $399 

2. $500 7% 3 
1 

2  
years 

 
_________ _________ 

3. $900 10% 1 year  _________ _________ 

4. $380 4% 1 year  _________ _________ 

5. $360 8% 5 
1 

4  
years 

 
_________ _________ 

6. $540 5% 2 years  _________ _________ 
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7. 
$390 11% 1 

1 

2  

years 
 

 
_________ _________ 

8. 
$900 9% 3 

3 
4  

years 
 

_________ _________ 

9. 
$740 10.8% 4 

1 

4  
years 

 
_________ _________ 

10. $4,270 16.3% 2 years  _________ _________ 

11. $5,840 7.7% 3 years  _________ _________ 

12. $1,125 15.4% 4 years  _________ _________ 

13. $1,725 10.47% 5 years  _________ _________ 

14. $91,220 14.21% 4 years  _________ _________ 

15. 
$46,045 11.71% 4 

1 

4  
years 

 
_________ _________ 

 
 

 
Complete the table. Round to the nearest cent. 
The first one is done for you. 
 
Calculate the interest and total payment assuming this is a 
loan. 
 

  principal rate time interest total 
payments 

1. $600 7% 240 days   $28 $628 
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2. $300 11% 180 days   _________ _________ 

3. $400 5% 30 days   _________ _________ 

4. $700 6% 90 days   _________ _________ 

5. $440 10% 60 days   _________ _________ 

6. $380 12% 210 days   _________ _________ 

 
7. 

 
$390 

 
4% 

 

150 days   
 
_________ 

 
_________ 

8. $760 9% 300 days   _________ _________ 

9. $6,230 15.7% 90 days   _________ _________ 

10. $5,670 14.5% 120 days   _________ _________ 

11. $1,360 7.7% 60 days   _________ _________ 

12. $900 6.9% 210 days   _________ _________ 

13. $2,350 9.75% 300 days   _________ _________ 

14. $26,968 11.34% 180 days   _________ _________ 

15. $2,354 14.19% 270 days   _________ _________  
 

Complete the following. 
 
 Principal rate time interest 
1) $800.00 11% 5 years  
2) $1300.00  110 days $12.00 
3) $2150.00 12%  $832.50 
4) $680.00  2 years $129.60 
5) $225.00 2% 2 years  
6) $1000.00 14%  $22.00 
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Compound Interest 
 
 

 Unlike simple interest, compound interest is paid on 
the principal and on interest that has already been paid.  
You can calculate compound interest by making a table. 
 

EXAMPLE:  Suppose you put $500 in a bank 
account that pays an 8% annual interest rate and is 
compounded every month.   After each 1-month 
period, the interest is added to the principal and you 
earn interest on the new total in your account.  How 
much money will you have in the account at the end of 
10 months? 
 
 Three months is equal to three 1-month periods. 
 The rate (r) is 8%, or 0.08 per year. 

Since the time period is 1 month, which is 1/12 
year, t = 0.083 (1 ÷ 12) 
 

PERIOD PRINCIPAL INTEREST NEW TOTAL 
1st month 500.00 (500.00)(0.08)(0.083) 

= 3.32 
503.32 

2nd month 503.32 (503.32)(0.08)(0.083) 
= 3.34 

506.66 

3rd month 506.66 (506.66)(0.08)(0.083) 
= 3.36 

510.02 

4th month 510.02 (510.02)(0.08)(0.083) 
= 3.39  

513.41 

5th month 513.41 (513.41)(0.08)(0.083) 
= 3.41 

516.82 
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6th month 516.82 (516.82)(0.08)(0.083) 
= 3.43 

520.25 

7th month 520.25 (520.25)(0.08)(0.083) 
= 3.45 

523.70 

8th month 523.70 (523.70)(0.08)(0.083) 
= 3.48 

527.18 

9th month 527.18 (527.18)(0.08)(0.083) 
= 3.50 

530.68 

10th month 530.68 (530.68)(0.08)(0.083) 
= 3.52 

534.20 

 
So, at the end of 10 months, you will have 
$534.20 in the account. 
 

  You might compare this to simple interest.  In this 
case, the interest would be found by using the formula: 

 
  I = prt 
     = 500(0.08)(5/6) = $33.33 
 
 The total amount is $500 + $33.33, or only $533.33. 
 
 Another way to calculate the interest using the formula 
above would have been to use the monthly interest for r 
and the number of months for t. 
 
  500(0.08 ÷ 12)(10) = $33.33 
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Find the amount and the interest earned when the interest is 
compounded annually on: 
 

1. $100 for 6 yr at 14% 
2. $900 for 11 yr at 6% 
3. $1,400 for 3 yr at 16% 
4. $10,000 for 15 yr at 5% 
5. $8,500 for 7 yr at 8% 
6. $2,750 for 20 yr at 10% 

 
Credit Cards 
 
 

 When you use credit cards, you may pay compound 
interest without realizing it.  So, your annual effective 
interest --- the interest rate you actually pay for the year --- 
may be greater than the simple annual percentage rate listed 
on the card.  How can that be?  The answer comes from 
how your finance charges are computed.  If you don’t pay 
off your balance in full each month, you pay interest both 
on the unpaid balance and on the finance charges that are 
applied each day.  When you pay interest on interest, 
interest is compounded.  So, although the daily rate listed 
on the bill is accurate, the interest you pay over a year ends 
up being greater than the annual rate listed on the bill. 
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Mortgage 
 
 

A mortgage is a temporary, conditional pledge of property 
to a creditor as security for performance of an obligation or 
repayment of a debt. 

A fixed-term mortgage is a mortgage in which the interest 
rate does not change during the entire term of the loan. 

A flexible mortgage is a mortgage in which the interest rate 
may change at some point during the term of the loan. 

Amortization is the gradual elimination of a liability, 
such as a mortgage, in regular payments over a 
specified period of time. Such payments must be 
sufficient to cover both principal and interest. 

Payments can be figured out by reading an 
amortization table. 
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AMORTIZATION TABLE 

MONTLY PAYMENT PER $1000 OF LOAN PRINCIPAL.    Note: For estimate purposes only.  

TERM OF LOAN IN YEARS 

Annual Percentage 
Rate 1 2 3 4 5 10 15 30 

5.00% $85.61 $43.88 $29.88 $23.04 $18.88 $10.61 $7.91 $5.68 

5.50% $85.84 $44.10 $30.20 $23.26 $19.11 $10.86 $8.10 $5.69 

6.00% $86.07 $44.33 $30.43 $23.49 $19.34 $11.11 $8.45 $6.00 

6.50% $86.30 $44.55 $30.65 $23.72 $19.57 $11.36 $8.72 $6.33 

7.00% $86.53 $44.77 $30.68 $23.95 $19.80 $11.61 $8.99 $6.65 

7.50% $86.76 $45.00 $31.11 $24.18 $20.04 $11.87 $9.27 $6.99 

8.00% $86.99 $45.23 $31.34 $24.41 $20.28 $12.13 $9.56 $7.34 

8.50% $87.22 $45.46 $31.57 $24.65 $20.52 $12.40 $9.85 $7.69 

9.00% $87.45 $45.68 $31.80 $24.89 $20.76 $12.67 $10.14 $8.05 

9.50% $87.68 $45.91 $32.03 $25.12 $21.00 $12.94 $10.44 $8.41 

10.00% $87.92 $46.14 $32.27 $25.36 $21.25 $13.22 $10.75 $8.78 

10.50% $88.15 $46.38 $32.50 $25.60 $21.49 $13.49 $11.06 $9.15 

11.00% $88.38 $46.61 $32.74 $25.85 $21.74 $13.78 $11.37 $9.52 

11.50% $88.62 $46.84 $32.98 $26.09 $21.99 $14.06 $11.68 $9.20 

12.00% $88.85 $47.07 $33.21 $26.33 $22.24 $14.35 $12.00 $10.29 

12.50% $89.08 $47.31 $33.45 $26.58 $22.50 $14.64 $12.33 $10.67 

  

To read the table on page 438, imagine that you have taken 
out a loan of $1000.  To repay that loan in 1 year, at a rate 
of 5%, it will cost you approximately $85.61 a month. 

If you multiply $85.61 by 12 (the number of months in 
a year), your result is $1027.32.  Therefore, you are 
paying the bank back an additional $27.32 cents in 
interest. 
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If we figure this out using the simple interest formula (i 
= prt), it works out like this: 

i = prt 

i = $1000 x 5% x 1 

i = $1000 x .05 x 1 

i = $50 

total amount = principal + interest 

total amount = $1000 + $50 

total amount = $1050 

monthly payment = $1050 ÷÷ 12 

monthly payment = $87.50 
 
Note that the calculations in the table are estimates. 
 

 
 
 

The following partial schedule indicates the monthly 
payments necessary to amortize a loan that was made at 
13% annual interest. 
 
Term $5,000 $10,000 $15,000 $20,000 $25,000 $30,000 $35,000 $40,000 $45,000 $50,000 
15 yr 63.27 126.53 189.79 253.05 316.32 379.58 442.84 506.10 569.36 632.63 
20 yr 58.58 117.16 175.74 234.32 292.90 351.48 410.06 468.64 527.21 585.79 
25 yr 45.12 112.79 169.18 225.57 281.96 338.36 394.75 451.14 507.53 563.92 
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30 yr 44.25 110.62 165.93 221.24 276.55 331.86 387.17 442.48 497.79 553.10. 
35 yr 43.81 109.52 164.28 219.04 273.80 328.56 383.32 438.08 492.84 547.60 
40 yr 43.59 108.96 163.43 217.91 272.38 326.86 381.33 435.81 490.29 544.76 

 
Use the above table of monthly payments in the following 
problems: 
 
If a person borrowed $40,000 at 13% annual interest, what 
is the monthly payment when the loan is to be amortized in: 
 
 1.  25 years? 
2.  40 years? 
 3.  15 years? 
 4.  30 years? 
 5.  20 years? 
 6.  35 years? 
 
Find the total interest that was paid on each of the 
following loans at 13% annual interest when the loans were 
amortized in the specified terms: 
 
        Amount      Term 
  7.  $10,000     15 years 
  8.  $45,000     20 years 
  9.  $30,000     40 years      
10.  $20,000     25 years 
11.  $50,000     35 years 
12.  $35,000     30 years   
 
13.  Find the total payment over the full term required on a 

loan of $45,000 at 13% annual interest when it is 
amortized in 30 years.   
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14.  Find the total payment over the full term required on a 

loan of $45,000 at 13% annual interest when it is 
amortized in 40 years. 

 
15.  For the terms mentioned in questions 13 and 14,  which 

term has the least amount of interest?  How much 
less? 

 
16.  Mrs. Rice purchased a house for $42,500.  She paid 

$7,500 in cash and obtained a mortgage loan at 13% 
annual interest for the balance.  What is the monthly 
payment due if it is to be amortized in 35 years? 

 

Most people get paid on a weekly or biweekly basis. 
Nowadays, very few individuals get paid monthly. 
Therefore, it makes good sense to make your 
mortgage payments as often as you are paid. Making 
weekly or biweekly payments also has a dramatic 
effect on how fast you pay off your mortgage. Let's 
say you took out a $100,000 mortgage today, at 
8.50% amortized over 25 years. Your monthly 
payment will be $795.36. In 25 years, you would have  
paid $238,609.06 for the mortgage.  

Now let's take the same monthly mortgage payment, 
divide by two, for a biweekly payment of $397.68. By 
paying biweekly you will pay off your mortgage in 19 
years and 9 months with an interest savings of 
$34,222.80 over the life of the mortgage. A bonus, 
simply because you were smart and coordinated your 



 433 

mortgage payment day with your payday! A word of 
caution! Not all weekly or biweekly payments will give 
you these results. Make sure that your mortgage 
company is calculating your weekly or biweekly 
payments properly so you can start saving now. 

 

Early Renewal  

Depending on the financial institution, some allow 
their mortgage holders to renew before the term is 
expired by paying a small administration fee. This 
would be a good option to examine if current interest 
rates are considerably lower than what your mortgage 
financing is and if you intend to average down to a 
lower mortgage payment. A simple example of how 
this works is as follows.  

• You are 5 years into a 10 year term.  
• Your interest rate is 10%  
• The current 10 year rate (it does not have to be 

the same term) is 5%  
• By renewing early at 5% you extend your 

mortgage term to 10 years, but your blended rate 
is 7.5% over the entire 10 year term 

 

Refinancing an existing mortgage occurs when the 
homeowner wants a lower interest rate than they are 
currently receiving on their funding. The result is a 
lower mortgage payment or an acceleration of the 
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payment process. It would seem obvious that 
everyone would want to trade in their higher rate of 
interest for one that is lower, so why is this even a 
question? Well, in short, there are penalty costs to 
closing out an existing mortgage obligation, as well as 
incidentals such as legal, closing and even appraisal 
costs. The mortgage industry rule of thumb is that 
refinancing becomes worthwhile when your current 
interest rate is two percentage points or greater than 
the current market rate. You have to factor in all the 
costs incurred in refinancing, as well as how long you 
are going to remain in the current home, as it takes 
time to recoup those initial losses and then realize 
savings.  
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Problem Solving in Personal Finance  
 
 

Wacky Willy’s Electronics Price List  
 

DVD Player   $139 Digital Camera   $325 
VCR   $96 101-disc CD Changer   $164 

13 inch television   $151 50 inch television   $1,165 
Laptop Computer   $2,007 Portable CD Player   $138 

2-Way Radio   $48 Cordless Phone   $54 
Answering Machine   $83 Wireless Phone   $85 

 
 
Using the price list, calculate each question to the 
nearest cent.  

1. 5.4% sales tax on one 2-Way Radio 
What is the sales tax? 

 
2. 20% discount on one 13 inch television 

Sales tax is 5% 
How much is the after-tax total? 

 
3. 7% sales tax on one VCR 
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What is the sales tax? 
 

4. 26% discount on one Answering Machine 
Sales tax is 9% 
How much is the after-tax total? 

 
5. You ordered two Portable CD Players on-line. 

Wacky Willy offers a 10% discount off the price of 
the Portable CD Player. You pay no tax, but the total 
shipping charge for the order is $7.37. 
What is the total to pay? 

 
6. 10% discount on one 101-disc CD Changer 

What is the discount? 
 

7. You want to buy the Cordless Phone and also the 
101-disc CD Changer. 
If the sales tax is 9.5%, what is your after-tax total? 

 
8. You want to buy the Laptop Computer and also the 

50 inch television. 
If the sales tax is 5.5%, what is your after-tax total? 

 
9. 5.6% sales tax on one Wireless Phone 

What is the sales tax? 
 

10. 6% sales tax on one DVD Player 
What is the sales tax? 
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Solve each problem. Round to the nearest cent. 
(For simplicity assume 360 days in a year) 

1.  Jane deposited $15,000 at a bank that pays 9% interest. 
Bill deposited $9,000 at a bank that pays 14% interest. 
Who will receive more interest in a year, and by how 
much more? 

2.  Michael borrowed $27,000 for 210 days at 9% annual 
interest. However, Michael received a bonus from his 
boss and was able to repay the loan in 30 days. How 
much interest did Michael save by paying the loan 
early? 

3.  Michael spent $700 on a Socialbank credit card. The 
charge card charges a yearly interest rate of 18%. 
Socialbank adds this interest to the principal after each 
year, and Michael needs to pay interest both on the 
principal and the added interest. What will be the 
balance after 3 years? 

4.  Amy borrowed $1,800 from the bank for 1 year at 5% 
interest. When Amy pays the bank back in 1 year, how 
much in principal  and interest altogether will be paid? 

5.  Jane deposited $13,000 in an account that pays 5.8% 
interest each year. The amount of interest is paid at the 
end of each year. How much will the account have after 
5 years? 

6.  Brad purchased a house for $143,000. To pay for the 
house, Brad took out a 30 year mortgage and pays the 
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bank a yearly interest fee of 9.2%. In seven years, how 
much in interest fees was paid to the bank? 

 
Payroll Problems 

 
 
1. Bill received $286 gross pay for 26 hours worked. What is 

the hourly rate received? 
 
2. Ed’s Construction pays its sales people the following 

commissions on all sales: 
 
1% on the first $1,000 in sales. 
2% on the next $3,000 in sales. 
2% on any sales over $5,000. 
 
How much in commissions are earned by the following 
employees: 
(Calculate to the nearest cent) 

Employee Sales  
Employee # 1 $5,875 _____________ 
Employee # 2 $11,398 _____________ 
Employee # 3 $10,994 _____________ 
Employee # 4 $3,554 _____________ 
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3. Bill is paid $47,000 annually. The pay period is biweekly. 
What is the salary per pay period? 

 
4. Greg is paid $65,000 annually. What is the weekly salary? 
 
5. Jane is paid $73,000 annually. The pay period is monthly. 

What is the salary per pay period? 
 
6. Brad receives a weekly salary of $1150 plus earns a 19% 

commission on sales. What will the monthly gross earnings 
be if total sales for the month are $48,247? 

 
7. At Dairy Creamer Daily News, employees’ paychecks can 

have the following deductions. 
Federal Tax 39% Mandatory 
FICA Tax 11% Mandatory 
Provincial Tax 4% Mandatory 
401k 7% Optional 
Dental 2% Optional 
Health 7% Optional 
Life Insurance 1% Optional 
 

 

Calculate the net pay for the following employees... 

Employee # 1 has a gross pay of $1,475 
and has optional deductions 401k, Life 
Insurance. ____________ 
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Employee # 2 has a gross pay of $516 and 
has optional deductions 401k. ____________  

 

8. Determine the total hours worked by Greg if the hourly rate 
is $26 and the total gross pay is $312. 

 
9. Jane receives a 10% commission on sales. What is the 

commission on $46,389 in sales? 
 
10. Brad receives a weekly salary of $997 plus earns a 25% 

commission on sales. What will the monthly gross earnings 
be if total sales for the month are $34,795? 

 
 
 Interest Problems 

 
 
11. What is the simple interest on a $900 loan with an annual 

interest rate of 13% for 3 years? 
 
12. What is the simple interest on a $2,000 loan with an annual 

interest rate of 15% for 3 years? 
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Misc. Problems 
 

 
 
13. Compute the discount on a gift you are buying if the price 

is $86 but it is being offered at a 40% discount. 
14. You purchased a Sondo radio for $117.59. You had a 

coupon for $31 off the radio. An extended warranty was 
extra, but you decided to buy it for $16. If you also had to 
pay tax of 1.21% what was the total amount you paid? 
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CURRICULUM OBJECTIVES 
 
PROBLEM 
SOLVING WITH 
WHOLE NUMBERS 

   

Types of Problems  1 any combination of mathematical operations with whole 
numbers 

 

 2 any combination of mathematical operations with 
averages, medians, modes, factors, prime numbers 

 

 3 any combination of mathematical operations with 
exponents, squares of numbers, square roots 

 

Strategies 4 develop good work habits  
 5 read all parts of question carefully  
 6 determine what is asked for or required  
 7 separate information given from question being asked  
 8 record information given and solution required separately  
 9 decide what arithmetic process will solve the problem  
 10 work neatly and arrange work in rows where possible  
 11 label the answer in terms of values given in question  
 12 estimate an answer  
 13 check every step and compare with estimated answer  
 14 compare estimated answer with answer found  
 15 translate English statements into mathematical expressions  
 16 draw pictures of problem  
 17 supply missing information if necessary  
 18 write full statements to answer questions  
 19 develop calculator skills  
 20 use clue words to solve word problems; e.g. total, sum, 

how much, how many, increased, altogether, less, fewer, 
more, difference, left, remains, times, at, divide, and each 

 

FRACTIONS    
Terms 1 define fraction, numerator, denominator  
 2 define mixed number, proper fraction  
 3 define improper fractions  
 4 define common denominator  
Fractions  5 the proper way to write fractions  
 6 compare and reduce fractions  
 7 write equivalent fractions  
 8 add fractions:  like and unlike denominators  
 9 add fractions:  find common denominators  
 10 subtract fractions:  like and unlike denominators  
 11 subtract fractions:  find common denominators  
 12 reduce fractions to lowest terms  
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 13 cancelling fractions  
 14 multiply fractions  
 15 divide fractions  
 16 use division rule:  cancel, invert 2nd fraction, then multiply  
 17 change mixed numbers to improper fractions, as 

appropriate 
 

 18 change improper fractions to mixed numbers, as 
appropriate 

 

 19 report answer in lowest terms or mixed numbers, as 
appropriate 

 

DECIMALS    
Terms 1 define:  decimal, decimal system  
 2 define mixed decimal  
 3 define terminating decimals  
 4 define repeating decimals  
 5 define lowest common multiple (LCM)  
Decimals 6 use of the decimal point  
 7 convert mixed numbers to decimals  
 8 multiply and divide by powers of 10  
 9 zero as a place holder  
 10 add and subtract decimals  
 11 place decimal points under each other  
 12 borrowing and carrying decimals  
 13 multiply decimals and placement of decimal in final 

answer 
 

 14 divide decimals and placement of decimal in final answer  
 15 expressing remainders as decimals  
 16 round off decimals  
 17 estimate when working with decimals  
 18 work with money  
 19 compare decimals and fractions  
 20 convert decimals to fractions  
 21 convert fractions to decimals  
 22 convert repeating decimals to fractions  
PERCENT    
Terms 1 define percent  
 2 use of the “%” sign  
Percent 3 add and subtract with percents  
 4 multiply and divide with percents  
 5 convert fraction to percent  
 6 convert percent to fraction  
 7 convert decimals to percents  
 8 convert percents to decimals  
 9 convert fractions to decimals to percents 
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INTRODUCTION  
TO RATIO, 
PROPORTION, AND 
PERCENT 

   

Percent 1 definition and calculation of percent  
 2 use formula “r/100 = P/W” to find percent of a number  
 3 use formula “r/100 = P/W” to find what percent one 

number is of another 
 

 4 use formula “r/100 = P/W” to find a number when a 
percent is given 

 

 5 discuss other terms:  “r” represents Percent rate  
 6 discuss other terms:  “P” represents part of the number    
 7 discuss other terms:  “W“ represents the whole (entire) 

number 
 

Ratio 8 define ratio  
 9 how to write ratios  
 10 reduce ratios  
 11 distinguish between equivalent and non-equivalent ratios  
 12 compare and write equivalent ratios  
Proportion 13 define proportion  
 14 explain relation between ratio and proportion  
 15 how to write proportions  
 16 discuss proportional  
 17 discuss mean  
 18 discuss extreme  
 19 discuss product  
 20 discuss true proportion  
 21 discuss direct proportion  
LINES AND 
ANGLES 

   

Terms 1 define lines:  point, line, line segment, ray  
 2 define lines:  vertex, angle, perpendicular, parallel lines  
 3 define angles:  acute, right, obtuse, straight, complete, 

reflex 
 

 4 define transversal lines  
 5 define alternate angles  
 6 define corresponding angles  
 7 define interior angles  
 8 define angle relations:  complementary, supplementary  
 9 define angle relations:  adjacent, vertical, opposite, exterior  
 10 investigate angle relations when transversal intersects two 

parallel lines 
 

Construction 11 draw perpendicular lines and 90 degree angles  
 12 construct parallel lines  
Angles 13 label angles:  3 capital letters, middle one is vertex  
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 14 find relation of angles when transversal cuts parallel lines  
 15 discuss angles, using circle as a base for measuring angles  
 16 discuss degree as unit of measure for angles  
 17 use protractor to measure angles  
 18 classify angles and angle relation  
Protractor 19 use three step approach to measuring an angle:  center 

point of protractor on vertex of angle, one arm of angle on 
base line of protractor, and decide on measurement 
units/scale 

 

INTRODUCTION TO 
GEOMETRIC 
FIGURES 

   

Definition 1 define geometry  
Circles 2 define and/or diagram:  circle, radius , diameter  
 3 define and/or diagram:  circumference, chord, arc, 

segment, sector 
 

 4 define and/or diagram:  tangent, semi-circle  
 5 measure radius, diameter, and circumference  
 6 investigate relation between radius, diameter, 

circumference 
 

 7 explain and use   
 8 use compass to construct circle, given radius and diameter  
Polygons  9 define polygon  
 10 types of polygons:  triangle, quadrilateral, pentagon  
 11 types of polygons:  hexagon, octagons  
 12 recognize that polygons are named by number of sides  
 13 distinguish between polygons and non-polygons  
 14 distinguish between regular and irregular polygons  
 15 identify concave, convex, and regular polygons  
 16 types of triangles:  scalene, isosceles, equilateral  
 17 types of triangles:  acute, obtuse, right triangles; 

hypotenuse 
 

 18 explain Pythagorean Theorem  
 19 types of quadrilaterals and characteristics:  trapezoid  
 20 parallelograms (rectangle, square, rhombus)  
Three-dimensional 21 define polyhedron  
 22 explain relation between polyhedrons and polygons  
 23 types:  cube, prism, pyramid, cones, spheres, cylinders  
Working with 
Geometric Figures 

24 circle:  find radius/diameter, given circumference  

 25 circle:  find circumference, given radius/diameter  
 26 triangle:  use Pythagorean Theorem to find length of one 

side of a triangle 
 

 27 triangle:  use Pythagorean Theorem to confirm that triangle 
is right triangle 
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CHARACTERISTICS 
OF GEOMETRIC 
FIGURES 

   

Terms 1 define symmetry  
 2 define line symmetry  
 3  define line of symmetry  
 4 define plane of symmetry  
 5 define axis of symmetry  
 6 define congruence  
 7 identify point segment  
 8 identify ray  
 9 identify plane  
 10 identify vertex (vertices)  
 11 identify hypotenuse  
 12 identify side  
 13 define similarity as it applies to geometric figures  
Symmetry 14 find more than one line of symmetry in certain shapes  
 15 draw lines of symmetry, using compass and straight edge  
 16 complete symmetrical figure, given area and line of 

symmetry 
 

 17 in paper, construct shapes with more than 1 line of 
symmetry 

 

 18 draw diagrams to illustrate planes of symmetry for 
cylinder, prism, cone, and sphere 

 

 19 Determine number of planes of symmetry for cylinder, 
prism, cone, and sphere 

 

Congruence 20 identify congruent figures (same size and shape)  
 21 match vertices, segments and sides  
 22 check congruence by comparing figures in various 

positions  
 

 23 use slides, flips, and turns  
 24 test for congruence:  superimpose tracing of one figure 

over another figure 
 

 25 use a compass to mark congruent segments  
 26 congruent angles  
 27 importance of congruence:  i.e. congruent stairs are safer  
 28 congruent three-dimensional objects  
 29 triangle:  axioms of congruence:  SSS, SAS, ASA:   all 

triangles 
 

 30 right triangle:  axioms of congruence:  RSA and RSS  
Similarity 31 similar figures have equal corresponding angles  
 32 similar figures have proportional corresponding sides  
 33 use similarity relations to calculate unknown values 
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CONSTRUCTION 
OF GEOMETRIC 
FIGURES 

   

Terms 1 define:  vertex, ray, arms of an angle, degree, and rotation  
 2 define:  right angle, acute and obtuse angles, and straight 

angle 
 

 3 define complementary and supplementary angles  
Drawing Figures 4 drawing instruments:  ruler, compass, divider, pencil, 

protractor, set square of triangle 30 degrees/60 degrees or 
45 degrees 

 

 5 construct line segments, using ruler and compass  
 6 construct an angle equal to another angle, using ruler and 

compass 
 

 7 right bisect a line segment, using ruler and compass  
 8 construct and measure angles, using ruler, compass, and 

protractor 
 

 9 designate angles:  3 capital letters – middle letter at vertex  
 10 review triangles:  acute, obtuse, right  
 11 review triangles:  equilateral (equiangular), isosceles, 

scalene 
 

 12 construct and measure parallel lines  
 13 construct and measure triangles  
 14 construc t and measure equivalent angles  
 15 construct and measure squares  
 16 construct and measure rectangles  
 17 construct and measure parallelograms  
 18 bisect angles, using ruler and compass  
 19 construct altitudes and perpendiculars, using ruler and 

compass 
 

 20 construct a triangle congruent to a given triangle, using 
ruler, compass, and protractor 

 

 21 practical constructions and applications  
PROBLEM 
SOLVING WITH 
GEOMETRIC 
FIGURES 

   

Types of Problems  1 requiring any combination of mathematical operations 
involving whole geometric figures 

 

Strategies 2 develop good work habits  
 3 read all parts of question carefully  
 4 determine what is asked for or required  
 5 separate information given from question being asked  
 6 record information given and solution required separately  
 7 decide what arithmetic process will solve the problem  
 8 work neatly and arrange work in rows where possible  
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 9 label the answer in terms of values given in question  
 10 estimate an answer  
 11 check every step and compare with estimated answer  
 12 compare estimated answer with answer found  
 13 translate English statements into mathematical expressions  
 14 draw pictures of problem  
 15 supply missing information if necessary  
 16 write full statements to answer questions  
 17 develop calculator skills  
 18 use clue words to solve word problems; e.g. total, sum, 

how much, how many, increased, altogether, less, fewer, 
more, difference, left, remains, times, at, divide and each 

 

THE METRIC 
SYSTEM 

   

Metric System 1 explain metric system and its base of ten  
 2 explain International System (SI Units)  
 3 fundamental units:  length – metre (m)  
 4 fundamental units:  mass – gram (g)  
 5 fundamental units:  capacity – litre (L)  
 6 fundamental units:  time – second (s)  
 7 fundamental units:  temperature (degrees C)  
 8 metric prefixes and abbreviations  
 9 milli, ( m ) e.g. mm, mg mL  
 10 centi, ( c ) e.g. cm, cg, cL  
 11 deci, ( d ) e.g. dm, dg, dL  
 12 unit (metre, gram, litre) m, g, L  
 13 deka, ( da ) e.g. dam, dag, daL  
 14 hecto, ( h ) e.g. hm, hg, hL  
 15 kilo, ( k ) e.g. km, kg, kL  
 16 derived units such as area (square m.)  
 17 derived units such as volume (cubic cm.)  
 18 derived units such as capacity (cubic dm)  
 19 concept of place value  
 20 convert one metric unit of measure into another  
AREA, PERIMETER, 
AND VOLUME 

   

Perimeter 1 define perimeter  
 2 explain that circumference is the perimeter of a circle  
 3 formula for finding perimeter of polygons:  Perimeter (P) = 

sum of length of all sides 
 

 4 formula for finding perimeter of regular polygons:  
Perimeter (P) = number of sides (n) x length of sides (s) 

 

 5 practice finding perimeter of a variety of figures:  square, 
rectangle, pentagon, decagon, equilateral, irregular shapes 

 

Area 6 define area  
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 7 measure area in square units  
 8 formula:  area of square:  A = side x side = s

2
  

 9 formula:  area of a rectangle:  A = length x width = l x w  
 10 formula:  area of triangle:  A = ½ base x height = ½ x b x h  
 11 formula:  area of parallelogram:  A = base x height = b x h  
 12 formula:  area of circle:  A = pi x radius squared = r2

  

 13  area of irregular shapes  
 14 surface area of 3-dimensional figures  
 15 application of area:  e.g. flooring coverings, paint, etc.  
 16 practice finding area of rectangle, square, triangle  
 17 practice finding area of cube, parallelogram, circle, 

irregular shapes 
 

Volume 18 define volume  
 19 measure volume in cubic units  
 20 formula:  volume of a cube:  V = side x side x side = s3

  

 21 formula:  volume of a rectangular prism:  V = length x 
width x height = l x w x h 

 

 22 formula:  volume of a cylinder:  V = pi x radius squared x 

height =  x r2 x h 

 

 23 applications of volume:  e.g. amount of gravel to buy, 
capacity of fuel tank, etc. 

 

INTRODUCTION TO 
INTEGERS 

   

Integers  1 review of thermometer temperature reading  
 2 definition of integers  
 3 using a number line  
 4 standard form of integers:  signs of operation  
 5 standard form of integers:  signs of quantity  
 6 use of negative and positive integers:  + shows gain  
 7 use of negative and positive integers:  - shows loss  
 8 order integers from least to greatest and vice versa  
 9 add, subtract, multiply, divide with integers  
 10 practical applications of integers (golf, banking, etc.)  
INTRODUCTION TO 
EQUATIONS:  
EQUALITIES AND 
INEQUALITIES 

   

Terms 1 define equation  
 2 use and understand:  variable, constant  
 3 use and understand:  algebraic expressions, term, factors, 

coefficient 
 

 4 use and understand:  replacement and solution  
 5 order of operations (BEDMAS)  
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 6 symbols:  +, -, x, ÷, =, and √  
 7 symbols:  ( ), [ ], { }  
 8 symbols:  �, >, <, �, �    
 9 equality and inequality  
 10 use of “••” in place of “x” for multiplying  
Equations  11 use letters to represent numbers  
 12 order of operations  
 13 solve equations  
 14 use opposite operations to isolate the variable  
 15 Principle of Equations:  doing same thing on both sides  
 16 use distributive property  
 17 build equations  
 18 solve equations with integers  
 19 combine like terms to solve equations  
 20 translate English statements into mathematical statements  
 21 use mathematical symbols appropriate to grade level  
Equalities and 
Inequalities 

22 define equality and inequality  

 23 using terms equality and inequality correctly  
 24 solving inequalities  
 25 combine like terms to solve inequalities  
PROBLEM 
SOLVING WITH 
EQUATIONS AND 
EQUALITIES 

   

Types of Problems  1 requiring any combination of mathematical operations 
involving equations (equalities) and inequalities 

 

Strategies 2 develop good work habits  
 3 read all parts of question carefully  
 4 determine what is asked for or required  
 5 separate information given from question being asked  
 6 record information given and solution required separately  
 7 decide what arithmetic process will solve the problem  
 8 work neatly and arrange work in rows where possible  
 9 label the answer in terms of values given in question  
 10 estimate an answer  
 11 check every step and compare with estimated answer   
 12 compare estimated answer with answer found  
 13 translate English statements into mathematical expressions  
 14 draw pictures of problem  
 15 supply missing information if necessary  
 16 write full statements to answer questions  
 17 develop calculator skills 
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 18 use clue words to solve word problems; e.g. total, sum, 
how much, how many, increased, altogether, less, fewer, 
more, difference, left, remains, times, at, divide, and each 

 

INCOME    
Compute Income 1 hourly wages:  compute hours worked per week  
 2 find weekly wage based on hourly rate  
 3 find monthly wage based on hourly rate  
 4 weekly wages:  find hourly rate from weekly wage and 

hours worked   
 

 5 find monthly wages and annual wage  
 6 monthly/bi-weekly wages:  find hourly rate from monthly 

wage and hours worked 
 

 7 find weekly and monthly wages  
 8 calculations involving overtime pay  
 9 piece work and calculations  
 10 commission:  define and calculate:  given rate and amount 

of sales 
 

 11 define and discuss:  fees, tips, pensions, and bonuses  
Deductions  12 define:  net income, take-home pay, gross income  
 13 explain and fill in Tax Exemption Return (TD1)  
 14 deduction:  income tax, Canada Pension, Employment 

Insurance 
 

 15 other deductions:  union dues, health and life insurance  
Income Tax 16 define terms and become familiar with current forms  
 17 read information from T4 slips  
 18 read information from General Tax Guide  
 19 calculate:  Total Income, Net Income, Taxable Income  
 20 calculate tax payable:  balance due or refund  
 21 complete a tax return for a given case  
 22 discuss disadvantages of selling refund to tax preparers  
MONEY 
MANAGEMENT 

   

Money Management 1 recognizing needs as opposed to wants  
 2 setting immediate goals (health, clothing, housing)  
 3 setting short-range goals (improving earning)  
 4 setting intermediate and long-range goals (financial 

independence, travel, luxury items) 
 

 5 putting goals set in order of priority  
 6 achieving goals through budget and money management  
 7 practice money management with sample net incomes  
 8 control spending: use ledgers and journals  
Credit 9 define credit  
 10 types of credit:  installment plans, equalized payments  
 11 types of credit:  credit cards, bank loans  
 12 compare interest rates on overdue payments  
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 13 contrast credit cards with debit cards  
 14 investigate bank interest charges on loans  
 15 how to manage credit cards  
 16 advantages of credit:  taking advantage of sales  
 17 advantages of credit:  collecting rewards/air miles  
 18 disadvantages of credit:  overspending  
 19 disadvantages of credit:  bankruptcy  
 20 disadvantages of credit:  items cost much more  
BANKING    
Financial Institutions  1 chartered banks, trust companies, mortgage loan, credit 

union 
 

 2 contrast bank, trust company, credit union  
 3 services:  savings, loans, money orders, safekeeping  
 4 services:  business deposits, travel services, mail service  
 5 services:  investment services, line of credit  
 6 types of accounts:  true savings – high interest on small 

amounts 
 

 7 types of accounts:  checking/savings  
 8 types of accounts:  personal checking:  no interest, monthly 

charge 
 

 9 types of accounts:  term deposits, GICs:  money locked in  
at a higher rate of interest 

 

 10 discuss advantages of each type of account   
 11 using a banking machine  
 12 advantages and disadvantages of using a banking machine  
 13 advantages and disadvantages of using telephone or 

internet banking 
 

Bank Forms 14 fill out deposit and withdrawal slips  
 15 fill out checks, money orders, and traveller’s check  
Balance Account 16 balance a sample account, given a balance, series of 

withdrawals, deposits, checks, and bank charges 
 

 17 discuss bank charges/include in calculating bank balance  
 18 reading a passbook and bank statement  
 19 regular (at least monthly) bank reconciliation  
 20 importance of keeping accurate up-to-date records  
 21 effect of and charges for overdrafts and NSF checks  
CALCULATING 
INTEREST 

   

Terms 1 define simple and compound interest, rate of interest, and 
principal 

 

 2 define mortgage and amortization  
 3 concept of making money work for you  
Simple Interest 4 define and calculate I = Prt  
 5 calculate simple interest for various amounts, times, and 

rates 
 



 453 

 6 calculate value of investment at maturity  
Compound Interest 7 define compound interest  
 8 find compound interest using Compound Interest Tables  
 9 calculate value of investment at maturity  
 10 discuss advantages/disadvantages of compound interest  
Mortgages 11 define mortgage  
 12 read an amortization table  
 13 find monthly payments  
 14 find total interest paid over the term of a mortgage  
 15 find total amount paid at end of term  
 16 discuss flexible and fixed mortgages  
 17 discuss benefits of weekly or bi-weekly payments  
 18 discuss anniversary dates for pay downs  
 19 discuss penalties for early repayment  
 20 benefits of shopping for the best rate for your purpose  
PROBLEM 
SOLVING IN 
PERSONAL 
FINANCE 

   

Types of Problems  1 Requiring any combination of mathematical operations 
involving income, money management, banking, or 
interest 

 

 2 develop good work habits  
 3 read all parts of question carefully  
 4 determine what is asked for or required  
 5 separate information given from question being asked  
 6 record information given and solution required separately  
 7 decide what arithmetic process will solve the problem  
 8 work neatly and arrange work in rows where possible  
 9 label the answer in terms of values given in question  
 10 estimate an answer  
 11 check every step and compare with estimated answer   
 12 compare estimated answer with answer found  
 13 translate English statements into mathematical expressions  
 14 draw pictures of problem  
 15 supply missing information if necessary  
 16 write full statements to answer questions  
 17 develop calculator skills  
 18 use clue words to solve word problems; e.g. total, sum, 

how much, how many, increased, altogether, less, fewer, 
more, difference, left, remains, times, at, divide, and each 
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