
In the fall, some Grade 8 classes
plan a trip.

This year, suppose you are planning
a ski trip to Mont Tremblant.

What do you need to know to
organize this trip?

Suppose you want to calculate the
total cost for all Grade 8 students.
What assumptions do you make? 
What other things do you 
need to consider?

What 
You’ll Learn

• Justify the choice of strategy 

when solving problems.

• Represent whole numbers in 

expanded form using powers 

and scientific notation.

• Represent composite numbers as 

products of prime factors.

• Understand the order of operations with 

brackets and exponents.

• Solve equations using balance scales 

and algebra tiles.

Why It’s 
Important
• Powers of 10 and scientific

notation are used to describe very

large numbers, such as those in

astronomy, geography, and biology.

• Factors and prime factors are useful in

problem solving, and with work 

involving fractions.

4
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Key Words
• expanded form 

• standard form

•  prime factorization

•  scientific notation

•  inverse operation

•  unit tiles

•  zero pair

•  variable tile

Chair Lift Ticket Rates

Day Half Day After 2 p.m.
($)  ($) ($)  

Pee-Wee (up to 5 years old) Free Free Free  

Child (6 to 12 years old) 31.95 29.00 17.90  

Youth (13 to 17 years old) 40.95 34.95 22.20  

Adult (18 to 64 years old) 55.00 46.95 29.00  

Senior (65 years old, and older) 47.75 39.00 24.75  

Equipment Rental (price per day in dollars)

Skis and Snowboards 1–5 days  6–10 days
($) ($)

Complete 17.99 16.99  

Skis or Snowboard 12.99 10.99  

Boots 7.99 6.99  

Poles 5.99 4.99  

5
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6 UNIT 1: Numbers, Variables, and Equations

Understanding Exponents

The exponent 3 indicates how many 5s are multiplied.

53 � 5 � 5 � 5 expanded form

� 125 standard form

53 is a power of 5.

We say: 5 to the power of 3, or 5 cubed

Example 1

Write 81 as a power in more than one way.

Solution

Since 81 � 9 � 9,

then 81 � 92

Since 9 � 3 � 3,

then 81 � 3 � 3 � 3 � 3, or 34

1. Write in exponent form.

a) 4 � 4 � 4 b) 2 � 2 � 2 � 2 � 2 � 2 � 2

c) 7 � 7 d) 12 � 12 � 12 � 12 � 12

2. Write in expanded form, then in standard form.

a) 54 b) 112 c) 28 d) 123

3. Write as a power. Do this more than one way, if possible.

a) 27 b) 36 c) 64 d) 4

e) 125 f) 8 g) 343 h) 625

✓

53
power

base

exponent

G8_U1_6thpass  6/15/05  4:09 PM  Page 6



Skills You’ll Need 7

Understanding Powers of 10

This place-value chart shows some of the powers of 10 written in words 

and exponent form.

One hundred Ten million One million One hundred Ten One  One  Ten 
million thousand thousand thousand hundred 

108 107 106 105 104 103 102 101

Example 2

Express each number in standard form and as a power of 10.

a) one hundred thousand

b) one hundred

c) one thousand

d) one hundred million

Solution

Use the place-value chart.

a) One hundred thousand is 100 000, which is 105.

b) One hundred is 100, which is 102.

c) One thousand is 1000, which is 103.

d) One hundred million is 100 000 000, which is 108.

4. a) Express each number as a power of 10.

i) 10 000 ii) 10 000 000

iii) 10 � 10 � 10 iv) 10 � 10 � 10 � 10 � 10 � 10 � 10 � 10

b) What patterns do you see in part a? 

How can you use these patterns to write a number as a power of 10?

5. Write in standard form.

a) 104 b) 106 c) 1010 d) 1012

6. A student says that 106 � 104 � 102.

Is the student correct? Explain.

7. Add.

a) 102 � 103 b) 103 � 104 c) 104 � 105

✓
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8 UNIT 1: Numbers, Variables, and Equations

Solving Equations

To solve an equation means to find the value of the variable that makes the equation true.

Two ways to solve an equation are:

• by systematic trial            • by inspection

Example 3

Solve by systematic trial. 3x � 4 � 28

Solution

3x � 4 � 28

Choose a value for x and substitute.

Try: x � 5 3(5) � 4 � 15 � 4 � 19 too small

Try: x � 10                      3(10) � 4 � 30 � 4 � 34 too large, but not by much

Try: x � 8                         3(8) � 4 � 24 � 4 � 28 correct

The solution is x � 8.

Example 4

Solve by inspection. 100 � 7x � 58

Solution

100 � 7x � 58

Think: 100 subtract 7 times a number is 58.

We know: 100 � 42 � 58; so, 7 times a number is 42.

We know: 7 � 6 � 42; so, the number is 6.

The solution is x � 6.

8. Solve each equation.

a) 10x � 9 � 81 b) 37 � 20x � 117 c) 88 � 4 � 7x

d) 9 � 19x � 124 e) x � 29 � 46 f) x � 85 � 17

g) �5
x

� � 9 h) �1
3

0
x
� � 6 i) �1

3
0
x
� � 3 � 6

✓
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1.1 Numbers in the Media 9

1.1 Numbers in the Media 

Justify the choice of strategy when
solving problems.

Focus

Work with a partner.

Use the data in the table above.

Make up 4 problems for your partner to solve.

Try to write a problem that can be solved using 

each one of these methods:

• mental math • estimation

• pencil and paper • calculator 

Reflect & Share

Compare problems and solutions with your partner.

Justify your choice of method for solving each problem.

Country Estimated Adult Literacy Infant Mortality Number of Estimated 
Annual Rate (% of (per 1000 Physicians (per Population

Income ($)  population)  live births) 100 000 people) (mid-2004)

Bangladesh 2 035 41.1 51 23 141 340 476  

Brazil 10 879 86.4 30 206 184 101 109 

Canada 36 299 99.9 5 187 31 964 434  

China  5 435 90.9 31 164 1 298 847 624  

Ethiopia  1 008 41.5 114 3      67 851 281  

Mexico 12 967 90.5 24 156    104 959 594  

New Zealand 26 481 99.9 6 219 3 993 817  

Norway 42 340 99.9 4 367        4 574 560  

We use numbers to describe situations,

to compare quantities, to make decisions,

and to support points of view.

In the media, the numbers indicate that

Canada is a good place to live.

How can we use the data in the 

table below to justify Canada’s high 

ranking as a place to live?
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10 UNIT 1: Numbers, Variables, and Equations

Example  

Solution

There are 60 min in 1 h.
There are 60 s in 1 min.

When calculating with rounded numbers,

an estimated answer is appropriate.

Use mental math to solve a problem with numbers that are easy to

handle, and when the solving requires few steps.

Use pencil and paper, or a calculator, when the problem requires more

complex calculations.

Find how many new computers are purchased:

a) in two minutes                    b) in one month

a) Use mental math.

There are 120 s in 2 min.

One computer is purchased every 2 s;

so, the number purchased in 120 s is:

120 � 2 � 60

60 computers are purchased in 2 min.

b) Use pencil and paper, or a calculator.

Use 30 for the number of days in one month.

There are 24 h in 1 day.

Number of hours in one month: 30 � 24 h � 720 h

Number of minutes in one month: 720 � 60 min � 43 200 min

Number of seconds in one month: 43 200 � 60 s � 2 592 000 s

Number of computers purchased in one month:

2 592 000 � 2 � 1 296 000

In North America, about 1 300 000 computers 

are purchased in one month.

We can write this as 1.3 million.
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1.1 Numbers in the Media 11

1. Use mental math to evaluate.

Describe the strategies you used.

a) 88 � 56 b) 118 � 296 c) 2958 � 1998 d) 25 � 25 � 4

2. State whether you will use mental math,

paper and pencil, or a calculator; then evaluate.

a) 29 � 41 b) 19 � 21 c) 7872 ÷ 1000 d) 7850 � 6975

e) 777 � 333 f) 9876 � 3 g) 25% of 500 h) 80% of 150

3. Explain whether you would need an exact answer or an estimate.

a) You want to know the number of books read this year by 

Grade 8 students in Canada.

b) You want to know the amount of money needed to pay for your

Grade 8 graduation clothes.

c) You want to know how much money you collected for a charity

walk-a-thon.

4. Assessment Focus   The table shows the U.S. and worldwide box

office earnings for the top five movies of all time, as of 2004.

Movie Year U.S. Box Office  World Box Office
Revenue ($ millions) Revenue ($ millions)

Titanic 1997 600.8 1835.4

Lord of the Rings— 2003 377.0 1129.2
Return of the King

Harry Potter and 2001 317.6  975.8
the Sorcerer’s Stone

Star Wars Episode 1— 1999 431.1  925.5
The Phantom Menace

Lord of the Rings— 2002 341.7  924.7
The Two Towers

a) What were the total earnings worldwide of the top five movies?

b) How much more money did Titanic earn in the world than each

of the other movies?

c) Name two movies that together earned about as much as Titanic.

d) Which movies more than tripled their U.S. box office revenues? 

e) Is revenue a fair way to rank the top five movies? Explain.

f) Pose a problem that could be solved using these data.

Solve the problem you posed.

“Evaluate” means 
find the answer.
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12 UNIT 1: Numbers, Variables, and Equations

5. The tallest mountain in the world is Mount Everest.

Its summit is about 8800 m above sea level.

The lowest point in the ocean is the Marianas Trench.

Its deepest point is about 10 900 m below sea level.

a) What is the distance between the highest point on land and

the lowest point in the ocean? 

b) About how many ladders would you need to bridge the 

distance in part a? 

State your assumptions and show your work.

6. Here are some statistics about water use.

• 100 L for 1 bath

• 600 L to produce 1 kg of wheat

• 2000 L to produce 1 kg of rice

• 40 000 L to produce 1 kg of beef

Answer each question.

Explain which calculation method you used.

a) How much water would be needed for 25 baths?

b) How much water would be needed to produce 

3.75 kg of wheat?

c) Suppose you bought 2.45 kg of beef.

How much water was used to produce it?

d) Twenty-nine thousand litres of water would produce how

much rice? How much beef? How much wheat? 

7. In the year 2003, Statistics Canada reported that workers in the

mining industry were paid a higher wage than those in other

similar jobs.

Sector Weekly Income ($)  

Mining 1176  
Forestry  840  
Manufacturing  832  
Construction  817 

Make up a problem using the data above.

Trade your problem with a classmate.

Solve your classmate’s problem.
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1.1 Numbers in the Media 13

8. According to one source, the average Canadian uses between 

300 L and 350 L of water per day.

a) Does this sound reasonable? Explain.

b) What would 300 L of water look like? What would 300 L fill?

9. Canadians were asked to choose their most popular 

participation sport. Here are the top five results in 1998 for

people aged 15 and older.

In 1998, there were about 12 323 000 females aged 15 and older,

and about 11 937 000 males aged 15 and older.

a) For which sport is the number of females about 3 times the

number for basketball?

b) For which sport is the number of males about �
2
3� the number

for ice hockey? 

c) In 2004, Canada’s population aged 15 and older was about 

25 849 000. How many people do you think chose basketball? 

What assumptions did you make?

d) Write a problem that could be solved using these data.

Solve your problem.

10. Describe how you could add the numbers from 1 to 50 quickly,

without using a calculator.

Use all these numbers with
addition and subtraction.

5, 7, 14, 21, 28, 30, 35, 40 

Make two different
expressions equal to 100.

Mental Math

Take It Further

Sport Females Males   

Number % Number %

Golf 476 000 3.9 1 325 000 11.1

Ice Hockey 65 000 0.5 1 435 000 12.0

Baseball 386 000 3.1 953 000 8.0

Swimming 688 000 5.6 432 000 3.6

Basketball 237 000 1.9 550 000 4.6  

Give an example of a problem that requires an exact answer.

Give an example of a problem that requires estimation.

Solve each problem.

Show your solutions.

The percents in the table
have been rounded to
the nearest tenth.
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14 UNIT 1: Numbers, Variables, and Equations

In earlier grades, you broke numbers apart by finding their factors.

We will now further investigate these factors.

1.2 Prime Factors 

Represent composite numbers as
products of prime factors.

Focus

Work on your own.

Use a copy of this factor square.

Draw a loop around factors of 120.

Look for 2 factors, 3 factors, and so on, up to 

as many factors as possible.

One set of factors is looped for you: 2 � 4 � 15

List all the factors you find.

Have you found all possible factors of 120?

Organize your results to justify your answer to this question.

Reflect & Share

Compare your results with those of a classmate.

Identify the factorization of 120 that has the most numbers.

What is special about these factors?

Use powers to write the product of these factors a simpler way.

4 � 15 � 2 � 9 � 40 �

� 18 � 2 � 2 � 5 � 3  

2 � 3 � 24 � 36 � 20 �

� 16 � 10 � 30 � 10 � 12  

2 � 60 � 6 � 4 � 2 �

� 11 � 50 � 28 � 5 � 4  

2 � 15 � 20 � 3 � 24 �

� 8 � 2 � 5 � 2 � 6  

2 � 10 � 3 � 7 � 18 �

� 3 � 5 � 60 � 24 � 5  
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Example 1 

Solution

1.2 Prime Factors 15

A composite number has
more than two factors.
A prime number has
exactly two factors:
itself and 1.

All numbers, except 1, can be written as the product 

of two different factors.

The number 36 can be written as: 1 � 36, 2 � 18, 3 � 12, 4 � 9, 6 � 6

36 can also be written as the product of three factors:

for example, 2 � 2 � 9, 2 � 3 � 6

And, as the product of four factors: 2 � 2 � 3 � 3

Each of these four factors is a prime number.

So, we say that 2 � 2 � 3 � 3 is a product of prime factors,

or a prime factorization of 36.

Any composite number can be written as a product of prime factors.

For example, to write 144 as a product of prime factors,

begin with 12 � 12.

Continue to factor 12 � 12 until all the factors are prime numbers.

12 � 12 � (4 � 3) � (4 � 3)

� (2 � 2 � 3) � (2 � 2 � 3)

� 2 � 2 � 2 � 2 � 3 � 3

Use powers to write the prime factorization a simpler way:

144 � 24 � 32

Another method to find the prime factors is to divide by prime numbers.

Find the prime factorization of 200.

Divide 200 by its least prime factor, which is 2.

2 � 200 Keep dividing by 2 until the quotient is an odd number.____

2 � 100____

2 � 50____

5 � 25 Neither 2 nor 3 is a factor of 25.____

5 � 5 So, divide by the next prime factor, 5.____

1 Continue to divide by prime factors until the quotient is 1.

All the divisors are the prime factors of 200.

200 � 2 � 2 � 2 � 5 � 5 

� 23 � 52

The prime factors of
36 are 2 and 3.

The prime factors of
144 are 2 and 3.

The prime factors of
200 are 2 and 5.
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Example 2 

Solution

We can use prime factors to find common factors and 

common multiples.

a) Find all the common factors of 18 and 24.

b) Find the first 3 common multiples of 18 and 24.

a) Write each number as a product of its prime factors.

Identify common factors.

18 � 2 � 3 � 3        24 � 2 � 2 � 2 � 3

The common factors are 2, 3; and 2 � 3 � 6.

Note that 2 and 3 are prime common factors,

and 6 is a composite common factor.

b) Use the prime factors from part a.

The first common multiple is the product of all the prime 

factors, but the common factors are only included once.

18 � 2 � 3 � 3               24 � 2 � 2 � 2 � 3

The first common multiple is the product 

of the common factors and the remaining factors.

That is: 2 � 3 � 3 � 2 � 2 � 6 � 12 � 72

The second common multiple is: 72 � 2 � 144

The third common multiple is: 72 � 3 � 216

The greatest common
factor of 18 and 24 is 6.

The first common multiple
is called the lowest
common multiple.

16 UNIT 1: Numbers, Variables, and Equations

common factors

remaining factors

remaining 
factors

common 
factors

common factors

Since 1 is a factor of all numbers, when we list factors or common

factors we do not need to include 1.
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1.2 Prime Factors 17

1. Write each product as a number in standard form.

a) 22 � 32 b) 72 � 23 c) 52 � 33 d) 22 � 32 � 5

e) 27 � 3 f) 7 � 34 g) 32 � 72 h) 102 � 7

2. List the prime factors of each number.

a) 21 b) 14 c) 100 d) 125

e) 19 f) 50 g) 77 h) 96

3. Write each number as a product of prime factors.

Use exponents where possible.

a) 48 b) 63 c) 400 d) 16

e) 120 f) 55 g) 36 h) 88

4. Use the prime factors from questions 2 and 3.

Find all the common factors of each pair of numbers.

a) 55, 88 b) 48, 120 c) 96, 63 d) 125, 400

5. Use the prime factors from questions 2 and 3.

Find the first 3 common multiples of each pair of numbers.

a) 16, 21 b) 36, 96 c) 77, 88 d) 36, 63

6. A number has 2, 3, and 5 as factors.

a) Which is the least possible number?

b) Find two more numbers with these factors.

7. According to a student, the least number that has 2, 3, 4, and 5

as factors can be found by multiplying: 2 � 3 � 4 � 5

Is the student correct? Explain.

8. Can you find the greatest number with factors 11, 23, and 37?

Explain.

9. a) Find the least number with the factors 14, 27, and 38.

b) Write the prime factorization of this number.

10. a) Write a four-digit number that is divisible by 5 and 7.

Explain how you did it.

b) Write the prime factorization of this number.

The six-digit number 
678 �44 is divisible by 3.

Which digits could go in
the hundreds place? 
Explain your strategy.

Number Strategies
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18 UNIT 1: Numbers, Variables, and Equations

11. A number has 21 and 77 as factors.

a) Which is the least possible number?

b) Which other numbers are factors of the number in part a?

Explain your reasoning.

12. Assessment Focus The prime factorization of a number is 

22 � 52 � 7.

a) What is the number?

b) Use the prime factors to list all the factors of that number.

Show your work.

13. “The total number of prime factors for a perfect square 

is always an even number.”

a) Do you agree or disagree with this statement? Justify your

answer with at least three different perfect squares.

b) Use prime factors to show that 3025 is a perfect square.

14. Is 42 � 42 a prime factorization of 256? Explain.

15. Can you find a number less than 150 that is divisible by 

4 different prime numbers? Justify your answer.

16. On graduation day, 100 Grade 8 students lined up 

outside the school.

As they entered the school, they passed their lockers.

The first student opened all the locker doors.

The second student closed every second locker door.

The third student changed the position of every third locker 

door. If the door was open, the student closed it.

If the door was closed, the student opened it.

The fourth student changed the position of every fourth locker

door. This pattern continues.

Which doors are open after 100 students have entered the school? 

Explain how you know.

Take It Further

What makes the factorization of a number 

a prime factorization? 

Use examples in your explanation.
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1.3 Expanded Form and Scientific Notation 19

In mid-July, 2004, the population of Canada was estimated to be 31 964 434.

We can write this number in different ways.

In expanded form:

31 964 434 � 30 000 000 � 1 000 000 � 900 000 � 60 000 � 4000 � 400 � 30 � 4

Using powers of 10 in this expanded form:

First, write each number as a product of a whole number and a power of 10:

31 964 434 � (3 � 10 000 000) � (1 � 1 000 000) � (9 � 100 000) �

(6 � 10 000)� (4 � 1000) � (4 � 100) � (3 � 10) � 4

Then, write each power of 10 in exponent form:

31 964 434 � 3 � 107 � 1 � 106 � 9 � 105 � 6 � 104 + 4 � 103 � 4 � 102 � 3 � 101 � 4

1.3 Expanded Form and Scientific Notation

Represent whole numbers in expanded
form and scientific notation.

Focus

Work with a partner.

Use a calculator if you need to.

Here are some headlines relating to the Internet in 2004.

For each headline:

• Write each number in expanded form using powers of 10.

• Write each number as a product of two factors,

where one factor is a power of 10.

Reflect & Share

Compare your results with those of another pair of classmates.

Talk about the different ways you wrote factors for each product.

How many ways could you do this for each number?

Was each expression correct? How could you check?
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Example  

Solution

In Lesson 1.1, you learned that the U.S. box office revenue for the

movie Titanic was $600 800 000.

We can write large numbers like this in scientific notation.

A number expressed in scientific notation is written as 

a product of two factors:

• One factor is a number greater than or equal to 1, and less than 10.

• The other factor is a power of 10.

For example, 41 � 4.1 � 101

410 � 4.10 � 102

4105 � 4.105 � 103

41 057 � 4.1057 � 104

410 578 � 4.105 78 � 105

The number of digits in the 1 more than the exponent
standard form of the number       is in scientific notation.

The exponent in the power of 10 indicates the number of places 

to the position of the decimal point when the number is written in

standard form.

4.105 78 � 105 = 410 578.

Norman Wells, Northwest Territories, is the fourth largest producing 

oil field in Canada. Its estimated reserves are 140 million barrels 

of oil. Write this number in scientific notation.

Write 140 million as 140 000 000.

For the factor greater than 1 and less than 10,

mark a decimal point after the first digit:

1.40 000 000, or 1.4

There are 9 digits in 140 000 000.

The exponent in the power of 10 is 1 less than 9, which is 8.

140 000 000 = 1.4 � 108

20 UNIT 1: Numbers, Variables, and Equations

These numbers are
written in scientific
notation.

5 places

⎫⎬
⎭

Delete the zeros that indicate place
value at the right of the number.

1 barrel of oil is 159 L.
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1.3 Expanded Form and Scientific Notation 21

The Example illustrates that, when a large number is written in 

scientific notation, it is easier to read.

Calculators display scientific notation in different ways.

Key in: 1230000 1230000 to see how your calculator

displays 1.5129 � 1012.

1. Write each number in expanded form using powers of 10.

How could you check your answer?

a) 834 000 b) 98 977 183

c) 7 000 010 d) 23 232

2. Which is greater? Explain.

a) 4 � 103 � 6 � 102 � 6 � 101 � 7 or 4327

b) 2 � 104 � 4 � 103 � 2 � 102 � 4 � 101 or 2432 

c) 7 � 107 � 7 � 103 or 777 777

3. For each power of 10, write the exponent that makes each

statement true. How do you know?

a) 7000 � 7 � 10? b) 400 000 � 4 � 10?

c) 2 890 000 � 2.89 � 10? d) 20 000 � 2 � 10?

e) 704 � 7.04 � 10? f) 71 � 7.1 � 10?

4. Write each number in scientific notation.

Check with a calculator.

a) 1 532 000 b) 31 000

c) 4 600 000 000 d) 150

e) 6 000 100 f) 147 032

5. Order the numbers in each set from least to greatest.

a) 1.6 � 103, 1616, 6.1 � 102, 616

b) 2.453 � 106, 248 555, 2.4531 � 106, 2 453 101 

6. Look at a number in scientific notation.

Why is the exponent in the power of 10 one less than 

the number of digits in the number? 

Use a place-value chart or another way to show why this is true.

ENTER
��

What is the greatest
power with a base of 4
and a value less 
than 1000?

What is the greatest
power with an
exponent of 4 
and a value 
less than 1000?

Calculator Skills
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22 UNIT 1: Numbers, Variables, and Equations

The mean of five numbers
is the sum of the numbers
divided by 5.

The frequency of 1 Hz
(one Hertz) means 
1 wave per second.

7. The diameter of Earth 

is 12 756 km.

The diameter of Uranus is 

approximately four times as 

great as Earth’s diameter.

Write the approximate diameter of

Uranus in scientific notation.

Justify your answer.

8. Here are some facts about the central nervous system.

Write the numbers that would complete the table.

Standard Scientific 
Form Notation

a) Number of neurons in the   1 � 1011

central nervous system 

b) Bits of information the brain is  8 600 000 
able to record in one day  

c) Approximate number of   3 � 1010

nerve cells in the body 

d) Average number of nerve endings 208
per square centimetre in a
human hand   

9. Assessment Focus
a) Is 12.756 � 103 in scientific notation? 

If your answer is yes, explain how you know.

If your answer is no, how would you write the number 

in scientific notation? 

b) Why do we use scientific notation?

10. The mean of five numbers is 7.5 � 104.

Four of the numbers are: 50 000, 100 000, 75 000, 80 000 

What is the 5th number? How do you know?

11. Different colours of light have different frequencies.

The frequency of red light is 4.3 � 1014 Hz.

The frequency of violet light is 7.5 � 1014 Hz.

a) Which frequency is greater and by how much?

b) Are numbers written in scientific notation easier to compare

than numbers in standard form? Explain.
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1.3 Expanded Form and Scientific Notation 23

How can you tell if a number is written in scientific

notation? Give examples.

Take It Further

12. The table lists Canadian provinces and territories.

It shows the year each joined Confederation, and the 

approximate 2004 population.

Date of Entry Population

New Brunswick 1867 751 400  

Nova Scotia 1867 937 000  

Ontario  1867 12 392 700  

Quebec 1867 7 542 800  

Manitoba  1870 1 170 300  

Northwest Territories  1870 42 800  

British Columbia  1871 4 196 400  

Prince Edward Island 1873 137 900  

Yukon 1898 31 200  

Alberta  1905 3 201 900  

Saskatchewan 1905 995 400  

Newfoundland and Labrador 1949 517 000  

Nunavut 1999 29 600  

a) Write each population in scientific notation.

b) Write the sum of the populations of the 4 original provinces

in scientific notation.

c) Which 3 provinces or territories together have a population

approximately equal to that of Nova Scotia?

d) For parts b and c, is it easier to add the numbers in standard

form or in scientific notation? Explain.

13. Approximately how many times has your heart beaten in your

lifetime? Give your answer in as many different forms as

possible. Explain how you solved this problem.

14. Use only the operations of multiplication or division.

Write 0.004 32 in terms of a number between 1 and 10,

and a power of 10.

Premier Paul Okalik in Nunavut in 1999
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1. Here is a list of the top 10 all-time 

point scorers in NHL history.

a) Estimate the total number 

of goals scored by the 

top ten players.

Explain how you estimated.

b) Which players have about twice

as many assists as goals? Explain.

c) Write your own problem about

the data. Solve your problem and

describe how you solved it.

2. Write each number as a product 

of prime factors.

Use exponents where possible.

a) 444 b) 162

c) 102 d) 1225

3. Find the first 2 common multiples 

of each pair of numbers.

a) 15, 27 b) 16, 28

c) 18, 32 d) 20, 36

4. Find the common factors of each

pair of numbers.

a) 100, 120 b) 56, 80

c) 72, 27 d) 48, 92

5. a) Why is 23 a prime factorization

of a number?

b) Why is 43 not a prime

factorization of a number?

6. Write each number in standard

form. Then, order the numbers

from least to greatest.

24 � 52, 52 � 11,

32 � 7 � 11,

25 � 7 � 132

7. a) Is it possible that 3 consecutive

whole numbers can be prime

factors? Explain.

b) Is it possible that 2 consecutive

whole numbers can be prime

factors? Explain.

8. Write each number in expanded 

form using powers of 10.

a) 806 087 137 b) 20 020 220

9. Write each number in scientific

notation.

a) 5 600 000 b) 773 291

c) 9 200 000 000 d) 62

10. Which numbers are in scientific

notation? Explain how you know.

a) 66.8 � 105 b) 4.163 � 104

c) 73 � 107 d) 2 � 108

LESSON

1.1

1.2

1.3

Player Goals Assists  Total Points  

Gretzky 894 1963 2857  

Messier     694 1193 1887  

Howe      801 1049 1850  

Francis        549 1249 1798  

Dionne   731 1040 1771  

Yzerman 678 1043 1721  

Lemieux 683 1018 1701  

Esposito      717 873 1590  

Bourque      410 1169 1579  

Coffey       396        1135 1531

24 UNIT 1: Numbers, Variables, and Equations
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1.4 Order of Operations

Work on your own.

Two students evaluated this expression: (3 � 5.4) � 5.2 � 102

Jinni did this: Todd did this:

(3 � 5.4) � 5.2 � 102 (3 � 5.4) � 5.2 � 102

� 8.4 � 5.2 � 102 � 8.4 � 5.2 � 102

� 13.6 � 102 � 8.4 � 522

� 13.6 � 100 � 8.4 � 2704

� 1360 � 2712.4

Which student is correct?

Or, are the evaluations of both students incorrect?

If so, how was each evaluation incorrect?

How would you evaluate the expression?

Show your work.

Reflect & Share

Compare your answer to this problem with that of another student.

Who is correct: Jinni, Todd, your classmate, or you?

Explain how you know.

To avoid getting different answers when we evaluate an expression,

mathematicians have agreed on the order in which operations should

be performed:

• Do the operations in brackets.

• Do the exponents.

• Multiply and divide, in order, from left to right.

• Add and subtract, in order, from left to right.

So, when this order is followed, everyone should get the same answer.

Focus Understand the order of operations with
brackets and exponents.

1.4 Order of Operations 25
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Example 2

Solution

Example 1

Solution

Evaluate.

15.52 � 2.4 � (3.1 � 4.7)2

Use a calculator.

Do the operation in brackets first.

15.52 � 2.4 � (3.1 � 4.7)2

� 15.52 � 2.4 � (7.8)2 Deal with the exponents.

� 240.25 � 2.4 � 60.84 Then multiply.

� 240.25 � 146.016 Then subtract.

� 94.234

If you have a scientific calculator, you can input the expression in

Example 1 directly.

To evaluate 15.52 � 2.4 � (3.1 � 4.7)2, key in:

15.5             2.4 3.1 4.7                       to display 94.234

We also use the order of operations when we evaluate an algebraic

expression by substituting for the variable.

The power, in watts (W), supplied to a circuit by a 9-V battery is

expressed as 9c � 0.5c2, where c is the current in amperes (A).

Find the power supplied when the current is 8 A.

Substitute c � 8.

9c � 0.5c2 � 9(8) � 0.5(8)2

Deal with the exponent first.

9(8) � 0.5(8)2 � 9 � 8 � 0.5 � 64 Then multiply.

� 72 � 32

� 40

When the current is 8 A, the power is 40 W.

26 UNIT 1: Numbers, Variables, and Equations

x2 � � � x2 ENTER
�

( )
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1.4 Order of Operations 27

1. Evaluate.

a) 7 � 12 � 48 b) 15 � 3 � 12 � 6 c) (5 � 6) � 11

d) (34 � 46) � 5 � 11 e) 89 � (76 � 13) f) 144 � (36 � 2)

2. Evaluate.

a) 3.2 � 104 b) 66.15 � 10.52

c) 18.3 � (7.2 � 3.5)2 d) (22.3 � 1.1)2 � (22.3 � 1.1)2

e) 10.8 � 6.32 � 1.2 � 2.1 f) 20.8 � 1.3 � (14.8 � 17.2)

3. Cody bought 3 DVDs at $24.99 each and 

2 compact discs at $14.99 each.

Write an expression to show how much he spent before taxes.

4. Forty metres of fencing are

available to enclose a 

rectangular pen.

When the length of the pen

is l metres, the area of the pen,

in square metres, is expressed as

20l – l2.

What is the area of the pen for each value of l?

a) 4 m b) 10 m c) 13 m

5. When a 3-m springboard diver leaves the diving board, her

height above the water depends on the time since she left the

board. When the time is t seconds, the diver’s height above the

water, in metres, is expressed as 3 � 8.8t � 4.9t2.

Find the height of the diver after each time.

a) 0.5 s b) 1 s c) 1.5 s

6. Copy each statement.

Insert brackets to make each statement true.

a) 10 � 2 � 32 � 2 � 106 b) 10 � 2 � 32 � 2 � 24

c) 10 � 2 � 32 � 2 � 84 d) 10 � 2 � 32 � 2 � 254

7. Copy each statement.

Insert brackets to make each statement true.

a) 20 � 2 � 2 � 22 � 6 � 26 b) 20 � 2 � 2 � 22 � 6 � 30

c) 20 � 2 � 2 � 22 � 6 � 8 d) 20 � 2 � 2 � 22 � 6 � 120

Copy the decimals below.
Replace each comma with
� or � to make an
expression equal to 1.

0.4, 0.5, 0.2, 0.25, 0.4, 0.1

Calculator Skills

�
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Why is it necessary to follow the order of operations?

Include examples in your explanation.

28 UNIT 1: Numbers, Variables, and Equations

8. Evaluate each expression.

Then write the expressions in order from greatest to least.

a) 72, 27, 45, 54

b) 32, 23, (3 � 2)2, (3 � 2)2

c) (7.5 � 1)2, (10.5 � 1)2, 61.5 � 22, 103.5 � 12

d) (2.2 � 8)2, (8 � 2.2)2, 8 � 22, 8 � 2.22

9. Skylar wants to join the local gym.

The cost in dollars for a membership can be expressed as:

100 + 39.99m

where 100 is the initiation fee in dollars,

39.99 is the monthly fee in dollars, and 

m is the number of months for which a person signs up.

How much will it cost Skylar to join the gym for 24 months?

10. Assessment Focus Use the numbers 2, 4, 6, 8, and any

operations or brackets to make an expression 

that equals each number. Show your work.

a) 24 b) 40 c) 60 d) 80

11. Use four 4s and any operations or brackets to make each 

whole number from 1 to 10.

12. A student said: “The sum of the squares of two numbers is equal

to the square of the sum of the numbers.”

Do you agree with this statement? Justify your answer.

13. Write your birth date in this form: year/month/date

Use the digits in this number in the order they are written 

to make an equation.

For example, if your birth date is April 15, 1992, write it as 

92/04/15, then use the numbers  9 2 0 4 1 5:

9 � (2 � 0) � (4 � 1) � 5

14. Use each digit from 1 to 9 once, and any operations, to write an

expression with answer 144.

Take It Further
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1.5 Using a Model to Solve Equations 29

Sometimes, systematic trial and inspection are not suitable ways to solve

an equation. We shall develop other methods to solve an equation.

When scales are balanced, the mass in one pan 

is equal to the mass in the other pan.

We can write an equation to describe 

the masses in grams.

20 � 10 � 5 � 5

1.5 Using a Model to Solve Equations

Solve equations by using a model and 
by inverse operations.

Focus

Work with a partner.

Use a two-pan balance if it is available.

Otherwise, draw diagrams.

Here are some balance scales.

Some masses are known. Other masses are unknown.

Balance A Balance B

➢ The scales are balanced.

For each two-pan balance:

• Write an equation to represent the masses.

• Find the value of the unknown mass.

➢ Make up your own two-pan balance problem.

Make sure the scales are balanced and one mass is unknown.

Solve your problem.

Reflect & Share

Trade problems with another pair of classmates.

Compare strategies for finding the value of the unknown mass.

The balance point
of the scales is
called the fulcrum. 20 g 5 g 5 g10 g

3 g? 5 g 10 g7 g 8 g 11 g 4 g?
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30 UNIT 1: Numbers, Variables, and Equations

➢ Here is another two-pan balance problem.

Mass A is an unknown mass.

We can remove the same mass from each pan, or add the same

mass to each pan; and the scales will still be balanced.

We need to find out which mass balances Mass A.

If we remove 7 g from the left pan,

then Mass A is alone in that pan.

To remove 7 g from the right pan,

we replace 10 g with 3 g and 7 g; then remove 7 g.

We are left with Mass A in the left pan balancing 18 g in the right

pan. So, Mass A is 18 g.

We can write this problem as an equation.

Then, we solve the equation algebraically.

Let x grams represent the unknown mass.

Then: x � 7 � 10 � 15

x � 7       � 25

Subtract 7 from each side of the equation.

x � 7 � 7 � 25 � 7

x � 18

In the solution of the equation x � 7 � 10 � 15,

we used the inverse operation.

That is, to isolate x, we subtracted 7 from �7 to get � 7 � 7 � 0 

on the left side.

Left pan balances right pan

A 7 g 15 g10 g

A 7 g 15 g3 g7 g

A 15 g3 g
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1.5 Using a Model to Solve Equations 31

Example 

Solution

We can verify the solution to this problem in two ways.

• Replace Mass A with 18 g.

Then, in the left pan: 18 g + 7 g � 25 g

And, in the right pan: 10 g + 15 g � 25 g

Since the masses are equal, the solution is correct.

• Substitute x � 18 in the equation x � 7 � 10 � 15.

Left side: x � 7 � 18 � 7 Right side � 10 � 15

� 25 � 25

Since the left side of the equation equals the right side,

the solution is correct.

Solve each equation. Verify the solution.

a) 10 � x � 5 � 8 b) x � 6 � 10 � 3

a) 10 � x = 5 � 8

Add the numbers on the right side.

10 � x = 13

Subtract 10 from each side to isolate x.

10 � x � 10 = 13 � 10

x � 3

To verify x � 3 is correct, substitute x � 3 in 10 � x � 5 � 8.

Left side � 10 � x Right side � 5 � 8

� 10 � 3 � 13

� 13

Since the left side equals the right side, x � 3 is correct.

b) x � 6 � 10 � 3

Subtract the numbers on the right side.

x � 6 � 7

Add 6 to each side to isolate x.

x � 6 � 6 � 7 + 6

x � 13

To verify x � 13 is correct, substitute x � 13 in x � 6 � 10 � 3.

Left side � x � 6 Right side � 10 � 3

� 13 � 6 � 7

� 7

Since the left side equals the right side, x = 13 is correct.
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Number Strategies

Find a square number that
is the sum of 2 two-digit
square numbers.

How many numbers can
you find?

Write an equation, then solve it using a two-pan balance.

Write an equation you cannot solve using a two-pan balance.

Solve the equation algebraically.

32 UNIT 1: Numbers, Variables, and Equations

1. Find the value of the unknown mass on each two-pan balance.

a) b)

c) d)

2. Solve each equation.

a) x � 3 � 5 b) x � 5 � 10 c) x � 10 � 17

d) x � 3 � 5 e) x � 5 � 10 f) x � 10 � 17

3. Solve each equation. Verify the solution.

a) 3 � x = 5 � 9 b) x � 3 = 11 � 8

c) 4 � 7 = x � 8 d) 21 � 13 = 7 � x

4. Five more than a number is 24.

Let x represent the number.

Then an equation is 5 � x � 24.

Solve the equation. What is the number?

5. Assessment Focus The masses for a two-pan balance are 

multiples of 5 g.

a) Sketch a two-pan balance to represent this equation:

x � 35 � 60

How many different balances can you sketch?

b) Solve the equation. Verify the solution.

Show your work.

6. a) Sketch a two-pan balance to represent the equation:

5x � 10 � 105

b) Solve the equation. Verify the solution.

Take It Further
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The World of Work: Code Makers and Breakers 33

One method for keeping information private is to encode it—that is,

jumble or transform it so the original information is unreadable. But

you can’t just jumble it randomly. The encoding must be done in such 

a way that someone who holds the “key” can reverse the process and

decode the information.

Bletchley Park, England, was the code-breaking centre of WW2.

Thousands of men and women, including top mathematicians from

many universities, worked night and day to break the top secret codes 

of the Germans. The success of the code breakers played a large part 

in the allied victory. Many machines, such as the Enigma machine,

and the first electronic computer, the Colossus, were invented here,

as aids for breaking the codes.

In 1977, three scientists (Rivest, Shamir, and Adleman) challenged the

world to decode a message encoded by their new RSA-129 scheme.

RSA-129 is a system that uses a computer-generated, 129-digit

number when encoding a message. This number is the product of

two very large prime numbers (with between 50 and 100 digits).

To decode the message, you must know the two prime numbers.

In 1994, Arjen Lenstra, a computer scientist and factoring

specialist, led a group of 600 Internet volunteers and their

computers to decode the message. The project took eight 

months and over 15 � 1016 calculations! 

Code Makers and Breakers

The Colossus,
Bletchley Park,
1940s.
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34 UNIT 1: Numbers, Variables, and Equations

Recall the integer tiles you have used.

This tile represents �1, or 1. This tile represents �1.

These two tiles are called unit tiles.

One red unit tile and one yellow unit tile

combine to model 0.

We also use tiles to represent variables.

This tile represents x.

We call it an x-tile, or a variable tile.

Unit tiles and variable tiles are collectively called algebra tiles.

1.6 Using Algebra Tiles to Solve Equations

Use algebra tiles and inverse operations to
solve equations.

Focus

Work with a partner.

You will need algebra tiles.

➢ Use algebra tiles to represent this equation: x � 5 � 9

Use the tiles to solve the equation.

Sketch the tiles you used.

➢ Repeat the process for the equation x � 5 � 9.

➢ Write your own equation to solve using algebra tiles.

Solve your equation.

Reflect & Share

Share your strategies for solving an equation using algebra tiles 

with another pair of classmates.

Write the algebraic solutions for your equations.

How did you use zero pairs in your solutions?

−1

+1

These two unit tiles form

a zero pair.
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1.6 Using Algebra Tiles to Solve Equations 35

We extend the idea of balanced scales to model 

an equation with algebra tiles.

We draw a vertical line in the centre of the page: it represents the

balance point of the scales and the equal sign in the equation.

We arrange tiles on each side of the line to represent an equation.

Whatever we do to one side of the equation,

we also do to the other side.

To solve the equation x � 3 � 10:

The tiles above show the solution x = 13.

Here is the algebraic solution.

x � 3 � 10 Use the inverse operation.

x � 3 � 3 � 10 � 3 Add 3 to each side to isolate x.

x � 13

We can use algebra tiles to solve an equation when the x-term is

greater than 1x.

On the left side, put algebra  On the right side, put 

tiles to represent x � 3. algebra tiles to represent 10.

To isolate the x-tile, add 3 yellow Add 3 yellow unit tiles to this 

unit tiles to make zero pairs. side, too.

Remove zero pairs.

Remember that: –3 + 3 = 0
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Example 1 

Solution

a) Use algebra tiles to solve this equation: 2x � 1 � 9

b) Solve the equation in part a algebraically.

c) Verify the solution.

a) 2x � 1 � 9

Add 1 red unit tile to each side.

Remove zero pairs.

Arrange the tiles on each side into 2 equal groups.

Compare groups.

One x-tile equals 4 unit tiles.

So, x � 4

b) 2x � 1 � 9 Subtract 1 from each side.

2x � 1 � 1 � 9 � 1

2x � 8
�
2
2
x
� � �

8
2� Divide each side by 2.

x � 4

36 UNIT 1: Numbers, Variables, and Equations
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Example 2

Solution

c) To verify the solution, substitute x � 4 into 2x + 1 � 9.

Left side � 2x + 1 Right side � 9

� 2(4) + 1

� 8 + 1

� 9

Since the left side equals the right side, x � 4 is correct.

a) Use algebra tiles to solve this equation: 2 � 3x � 4

b) Solve the equation in part a algebraically.

c) Verify the solution.

a) 2 � 3x � 4

Add 4 yellow unit tiles to each side.

Remove zero pairs.

Arrange the tiles on each side into equal groups.

2 yellow unit tiles equal one x-tile.

So, x � 2

1.6 Using Algebra Tiles to Solve Equations 37
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38 UNIT 1: Numbers, Variables, and Equations

b) 2 � 3x � 4 Add 4 to each side.

2 � 4 � 3x � 4 � 4

6 � 3x
�
6
3� � �

3
3
x
� Divide each side by 3.

2 � x

c) To verify the solution, substitute x � 2 into 2 � 3x � 4.

Left side � 2                Right side � 3(2) � 4

� 6 � 4

� 2

Since the left side equals the right side, x � 2 is correct.

1. Use algebra tiles to solve each equation.

a) x � 4 � 8 b) 3 � x � 10 c) 12 � x � 2

d) x � 4 � 8 e) 10 � x � 3 f) 12 � x � 2

2. Solve each equation in question 1 algebraically.

3. Five more than a number is 11.

Let x represent the number.

Then, an equation is 5 � x � 11.

Solve the equation.

What is the number?

4. Four less than a number is 13.

Let x represent the number.

Then, an equation is x � 4 � 13.

Solve the equation.

What is the number?

5. a) Use algebra tiles to solve each equation.

b) Solve each equation algebraically.

c) Verify each solution.

i) 2x � 7 � 13

ii) 11 � 3x � 1

iii) 4x � 13 � 17

iv) 9 � 5x � 6
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1.6 Using Algebra Tiles to Solve Equations 39

Number Strategies

Find the least number that
obeys these clues:

The number is divisible 
by 5 and by 11.

When the number is
divided by 9,
the remainder is 2.

Take It Further

Write an equation you can solve with algebra tiles 

but not with a two-pan balance.

Explain why the equation cannot be solved 

with a two-pan balance.

Solve the equation. Verify the solution.

6. Five times a number is 30.

Let x represent the number.

Then, an equation is 5x � 30.

Solve the equation. What is the number?

7. The perimeter of a regular octagon is 104 cm.

Let x centimetres represent the length of one side.

Then, an equation to represent the perimeter is 8x � 104.

Solve the equation.

What is the side length of the octagon?

8. Seven more than three times a number is 28.

Let x represent the number.

Then, an equation is 7 � 3x � 28.

Solve the equation. What is the number?

9. Assessment Focus Look at the problems 

in questions 3, 4, 6, 7, and 8.

Make up a problem similar to these.

Write an equation for your problem.

Solve the equation using algebra tiles, and algebraically.

Verify the solution. Show your work.

10. Solve each equation algebraically.

a) 3x � 12 � 6 b) 5 � 2x � 11 c) �2 � 3x � 10

11. Write an equation for each number.

Solve the equation to find each number.

Verify the solution.

a) Five more than two times a number is 1.

What is the number?

b) Five less than two times a number is �1.

What is the number?
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Visual Text Features

This textbook has visual features that help you find things easily and

to know what type of information is found there. Matching colours,

fonts (type, colour, and style), symbols, backgrounds, colour bars or

banners, or pictures show similar information.

For example,

in the upper left corner of a page indicates a new lesson. You should

find it helpful to become familiar with the features of this book.

Pages xi – xvii of this book explain some of these features.

Explore Visual Text Features

1. Here are some sample visual features.

What does each one tell you?

2. Flip through your textbook.

Find several other features that repeat throughout the book.

Describe each feature.

Explain what it means.

3. Which features appear most often? Why?

4. Where do you find the largest fonts? The smallest fonts? 

Describe a general pattern for how font size is used.

5. Create your own question about visual text features.

Trade questions with a classmate.

Answer your classmate’s question.
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Reading and Writing in Math: Visual Text Features 41

Use Visual Text Features

With a partner, look through the book 

to find an example of each item below.

Describe the visual feature that identifies it.

The table of contents and index might help.

• Important key words used in a unit

• Reflect on the important ideas 

of a lesson or unit

• Tests to help practise skills

• Reviews in the middle of a unit

• Reviews of a unit 

• Challenging problems to take a math idea further

• Practice questions to develop understanding

• Using technology

• Games

• Meanings of math words

• How people use math in their work

• Skills that you will need to help you work through a unit

• Math to practise in your head

G8_U1_6thpass  6/8/05  1:18 PM  Page 41



What Do I Need to Know?

Review any lesson with

✓ Prime Factorization
Use repeated division to find prime factors.

Write the prime factors as powers when possible.

For example, 630 � 2 � 32 � 5 � 7

✓ Expanded Form with Powers of 10
Use place value to write a number as the sum of its parts.

For example, 4356 � 4 � 103 � 3 � 102 � 5 � 10 � 6

✓ Scientific Notation 
It is used to write a large number as the product of a number greater than or 

equal to 1 and less than 10, and a power of 10.

For example, 7 500 000 � 7.5 � 106

✓ Order of Operations
To evaluate an expression with different operations, follow this order:

• Do the operations in brackets.

• Do the exponents.

• Multiply and divide, in order, from left to right.

• Add and subtract, in order, from left to right.

What Should I Be Able to Do? For extra practice, go to page 488.

LESSON

1.1 1. Here are some data about

voluntary organizations in 2003:

• Canadians took out 

139 000 000 memberships 

in these organizations.

• Nineteen million Canadians

contributed more than 

2 000 000 000 h of

voluntary time.

• These organizations had 

$112 000 000 000 in revenues.

Write a problem about these data.

Solve your problem.

Justify the strategy you used.

42 UNIT 1: Numbers, Variables, and Equations

G8_U1_6thpass  6/8/05  1:18 PM  Page 42



LESSON

1.2 2. Write each number as a product 

of prime factors.

a) 64 b) 42 c) 60 d) 30

3. Write each product in 

standard form.

a) 24 � 3 b) 52 � 22

4. A number has 11 and 23 

as factors.

a) Which is the least number this 

could be?

b) Which is the greatest number 

with these factors that 

can be displayed 

on your calculator?

5. Which expression shows the 

prime factorization of 600? 

Explain.

a) 1 � 23 � 3 � 52

b) 22 � 3 � 52

c) 23 � 52 � 3

d) 2 � 2 � 2 � 75

6. For each pair of numbers below:

i) Find all the common factors.

ii) Find the first 3 common 

multiples.

a) 15, 35 b) 20, 100

c) 25, 75 d) 30, 36

7. a) Find two pairs of numbers for 

which the lowest common 

multiple is the product of

the numbers.

b) Find two pairs of numbers for 

which the lowest common 

multiple is less than the 

product of the numbers.

c) How can you tell if the lowest 

common multiple of two 

numbers is less than or equal 

to the product of the 

numbers?

8. Here are the areas of the ten

largest lakes in the world, to the

nearest 100 km2.

a) Order the lakes from greatest 

area to least area. Explain how

you did this.

b) Which two lakes together have

an area approximately equal 

to that of Lake Superior? 

How do you know?

9. Write each number in expanded 

form using powers of 10.

a) 9 337 000 b) 977 183

c) 106 040 055 d) 73 532

10. Write each number in 

scientific notation.

a) 1 500 000 b)  42 000

c) 600 000 000 d) 27

Unit Review 43

Lake Area (km2)  

Huron, North America 5.96 � 104

Aral Sea, Asia 3.07 � 104

Caspian Sea, Asia-Europe 371 000   

Great Bear, North America 31 300   

Superior, North America 82 100   

Baikal, Asia 3.15 � 104

Victoria, Africa 69 500   

Malawi, Africa 28 900   

Michigan, North America 57 800

Tanganyika, Africa 32 900

1.3
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11. Write each number in 

standard form.

a) 6 � 103 b) 8.43 � 106

c) 7.2 � 105 d) 3.28 � 108

12. Evaluate.

a) 83 � 6 � 11

b) 15 � (3 � 12) � 6

c) (20 � 9)2 � 3 � 2

d) 1.3 � 4.12 � 15

13. A rectangular lot has

a river along one side.

The fencing for the other 

3 sides has a total length of 30 m.

When the width of the lot

is w metres, the area of the lot,

in square metres, is expressed 

as 30w � 2w2.

What is the area of the lot for 

each value of w?

a) 5 m b) 9 m c) 12 m

14. Solve each equation.

a) x � 2 � 7 b) x � 3 � 5

c) 13 � 4 � x d) 7 � x � 2

15. Jan collects foreign stamps.

Her friend gives her 8 stamps.

Jan then has 21 stamps.

How many stamps did Jan have 

to start with?

Let x represent the number 

of stamps.

Then, an equation is 

8 � x � 21.

Solve the equation.

Answer the question.

16. Solve each equation.

Verify the solution.

a) 3 � 11 � 5 � x

b) x � 3 � 11 � 8

c) 16 � 9 � x � 4

d) x � 7 � 8 � 5

17. Solve each equation.

Verify the solution.

a) 6 � 3x � 17 � 2

b) 9 � 12 � 2x � 1

c) 5x � 3 � 9 � 2

d) 14 � 3 � 4x � 7

18. One paperback book costs $7.

How many books can be bought

for $133?

Let x represent the number 

of books.

Then, an equation is 7x � 133.

Solve the equation.

Answer the question.

19. Jaya has 26 hockey cards.

Jaya has 1 fewer than 3 times the

number her brother, Kumar, has.

How many cards does 

Kumar have?

Let x represent the number of

cards Kumar has.

Then, an equation is 

3x � 1 � 26.

Solve the equation.

Answer the question.

LESSON

1.5

1.4
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River

w
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Practice Test 45

1. Canada is rich in natural resources.

We have abundant water, yet we must conserve this resource.

The average Canadian toilet uses 20 L of water per flush.

a) About how many litres of water are flushed in one household

per day? Justify your answer.

b) Suppose you installed a low-consumption toilet that used only

6 L of water per flush.

How much water could you save in one day?

2. How is expanded form with powers of 10 like scientific notation? 

How are they different? Give examples to support your answer.

3. a) Write a 4-digit number that is divisible by 11 and 17.

b) Write the prime factorization of this number.

4. A cell phone company has a monthly service charge of $25 plus 

10¢ for each minute or part of a minute of air time.

a) What is the cost if a person uses 100 min of air time in 

one month?

b) In each expression below, m represents the number of minutes

of air time.

Which expression represents the monthly cost in dollars?

Explain how you know.

i) 10m � 0.25 ii) (25 � 0.10)m

iii) 25 � 0.10m iv) 0.10 � 25m

c) Find the cost if a person uses 175 min of air time in 3 months.

5. Solve each equation. Verify the solution.

a) 5 � x � 20 � 3

b) 11 � 2x � 9

c) 6 � 3x � 40 � 1

6. Three less than 5 times a number is 62.

What is the number? 

Show your work.
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Unit Problem Planning a Ski Trip

Part 1

1. The top ten North American ski resorts are listed,

with their elevations.

Whistler/Blackcomb, B.C.: 2.284 � 103 m

Big Sky, Montana: 3.399 � 103 m

Jackson Hole, Wyoming: 3185 m

Kicking Horse, British Columbia: 2450 m

Steamboat, Colorado: 3221 m

Aspen Highlands, Colorado: 3559 m

Telluride, Colorado: 3.737 � 103 m

Heavenly, California: 3068 m

Vail, Colorado: 3527 m

Sun Valley, Idaho: 2789 m

Order the resorts from greatest elevation to least elevation.

Suppose you are in charge of planning a four-day Grade 8 ski trip.

2. You decide to ski in Mont Tremblant, Quebec.

Ninety-six students will go on the trip.

They are organized in groups based on the following rules:

• Groups must have an even number of students.

• All groups must have the same number of students.

• Groups cannot have fewer than 4 or more than 10 students.

a) What is the minimum number of students that could be in

each group?

b) What is the maximum number of students that could be in

each group?

3. When you are skiing, you must be aware of extreme

temperatures. As you ascend the mountain, the temperature

drops. An expression for calculating the temperature at a given

elevation is: c � e � 150; where

c is the temperature in degrees Celsius at sea level, and

e is the elevation in metres.

a) Suppose the temperature at sea level is 10°C.

What is the temperature at an elevation of 1050 m?

46 UNIT 1: Numbers, Variables, and Equations
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b) Mont Tremblant has an elevation of 900 m.

Suppose the temperature at sea level is 0°C.

What is the temperature at the peak?

4. Two local bus companies, Company A and Company B,

offer packages for school trips.

The rate for each company is given by these expressions:

Company A: $300 � $55n

Company B: $100 � $75n

where n is the number of people on a bus.

Suppose 96 students and 8 adults go on the trip.

Which company should you choose? Justify your answer.

Part 2

Plan the ski trip for your class.

Decide how many adults will go with you.

There needs to be 1 adult for every 12 students.

The hotel accommodation in Mont Tremblant is 

$66 per person per night.

Use the information on these pages and on page 5.

Show all your work. Include costs for transportation,

accommodation, and recreation.

State any assumptions 

you made.

Write about the different ways to represent a number,

and how variables are used in expressions and equations.

Unit Problem: Planning a Ski Trip 47

Check List

Your work should
show:

all calculations in 
detail

your understanding
of algebraic 
expressions

the strategies you
used to solve the
problems

a clear explanation
of the thinking
behind your
solutions

✓

✓

✓

✓
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