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We check the statement by selecting any other number to try in the 
general pattern. For instance, try replacing the variable, n, with the 
value 500. 500 − 500 = 0. Is this statement true? It is. In fact, we can 
substitute any value for n and the statement n − n = 0 remains true.

Another important pattern is in multiplying by 1. Let’s look at Example 3.

  Example 3

Identify the pattern.
3 · 1 = 3
1
2 · 1 = 12
1.35 · 1 = 1.35

What is the general pattern?

n · 1 = n

The important thing to remember is that there are two ways we can use 
variables.

Two Ways We Use Variables

  1.  We use variables to represent a single number that is 
unknown in the math sentence. For example,

x + 9 = 16  4 x = 7

  In this case, only one number makes the statement true.

  2.  We use variables is to represent a general pattern where 
the variable can have many values.

x + 0 = x  x = any number

  In this case any number makes the statement true.

As we move from one statement to the next, we ask ourselves, “What 
is the same and what is changing?” We have to look at all three of the 
statements to answer this.

•	 5,	10.7,	and	150	are	the	numbers	that	have	changed	from	one	
statement to the next.

•	 0	stays	the	same.

•	 The	general	pattern	using	a	variable	is:	m + 0 = m.

We check our pattern by selecting any other number to try in the 
statement.

For instance, we try replacing the variable, m, with the value 100. 
100 + 0 = 100. Is this statement true? It is. In fact, we can substitute 
any value for m and the statement m + 0 = m remains true.

Example 2 shows the same property we saw in Example 1 but in a 
slightly different way. We look at a subtraction statement describing a 
similar property of numbers. Any number minus itself equals 0.

  Example 2

Identify the general pattern being shown by these three statements.
6 − 6 = 0
1
2 − 12 = 0

1,253 − 1,253 = 0

What is the general pattern?

n − n = 0

Again, we ask ourselves the question, “What is the same and what 
is changing?” We have to look at all three of the statements to 
answer this.

•	 6,	12, and 1,253 are the numbers that have changed from one 

 statement to the next.

•	 0	stays	the	same	in	each	one	of	them.

•	 The	general	pattern	using	a	variable	is:	n − n = 0.

Apply Skills
Turn to Interactive Text, 
page xx

Reinforce Understanding
Use the mBook Study Guide  
to review lesson concepts.
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How do we solve word problems using 
proportions?

Proportions are very helpful in solving some types of word problems. 
Remember that proportions work for multiplication relationships.

Example 1 shows how to use a proportion to help solve a word problem.

  Example 1

Solve the word problem.

Problem:
A factory wants you to paint one of its buildings dark green. The 
instructions for mixing the dark green paint call for 1 gallon of yellow 
paint and 5 gallons of blue paint. This is only enough for one side of 
the building. How much of each color paint will the factory need in 
order to paint all four sides of the building?

What is the problem asking for? It is asking, “How much paint is 
needed for all four sides of the building?”

What do we know? We know the ratio of yellow paint to blue paint is 1 
to 5. That is enough to paint one side of the building. We need four times 
that amount to paint all four sides.

Yellow paint
Blue paint   1

5 · 44 = 4
20

The proportion is:
Yellow paint
Blue paint   1

5 = 4
20

The factory will need to buy 4 gallons of yellow paint and 20 gallons 
of blue paint.

Problem Solving: Solving Word Problems Using Proportions

We know that the stars are proportional in Cards A and C. Let’s see if 
the circles are proportional. Is there a multiplication relationship? Yes. 
3 · 3 = 9

Card Circles
A 3
C 9

Notice that in both cases, the number we are multiplying by is 3. We 
look at the relationship like this:

Hearts
Diamonds   2

3 · 33 = 69
We have found the proportional cards. The proportion looks like this:

Hearts
Diamonds   2

3 = 69

Card A is proportional to Card C.

Sometimes we are given proportions with just one missing part. The 
missing part is represented by a variable. We have to find the value of 
the variable. This is not difficult to do because we know that proportions 
are always multiplication relationships.

  Example 4

Find the missing part in the proportion.
3
8 = x

16

The missing part is represented by the variable x. We need to find the 
value of x. Identify the proportional parts that are known, 8 and 16. 
Ask “what times 8 = 16?” The answer is 2. Now multiply 3 and 2 to 
figure out x. 3 · 2 = 6

Substitute the value 6 for the variable x.
3
8 = 6

16

This is a multiplication relationship.

Proportions are 
relationships between 
ratios that are based on 
multiplication.

Apply Skills
Turn to Interactive Text, 
page xx

Reinforce Understanding
Use the mBook Study Guide  
to review lesson concepts.
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When finding the factors of a number, it helps us to remember that 
division is the opposite of multiplication. Let’s look at an example of this.

  Example 1

Create a factor rainbow for 36.
We know that the number 1 divides evenly into every whole number.

1 × 36 = 36

The outermost arc should show the numbers 1 and 36.

Remember that we want the numbers to move from left to right in 
numerical order. The number 2 can divide into 36.

2 × 18 = 36

The next arc will show 2 and 18.

The next number we can divide evenly into 36 is 3. The number 3 can 
divide into 36 12 times.

3 × 12 = 36

The third arc will show 3 and 12.

The number 4 will also divide evenly into 36.

4 × 9 = 36

The fourth arc will show 4 and 9.

The number 5 will not divide evenly into 36.

We can divide 6 into 36.

6 × 6 = 36

The innermost arc will show 6 and 6.

The factor list is:

36: 1, 2, 3, 4, 6, 9, 12, 18, 36

We see that 6 is seen two times in the factor rainbow, but only once 
in the factor list. This is because numbers should not be repeated in a 
factor list.

1 36

1 2 1836

1 2 3 121836

1 2 3 4 9 121836

1 2 3 4 6 6 9 121836

What is a factor rainbow?
In Lesson 3, we learned to write factor lists from the dimensions of 
arrays. We can also draw the factors of a number. Drawing a  factor 
rainbow  shows us how each of the factors are related. Let’s look at a 
factor rainbow for the number 12.

1 2 3 4 6 12

All of the numbers in a factor rainbow are factors of a certain number. 
In this factor rainbow, the numbers are factors of 12.

Factor rainbows always start with the number 1 and end with the 
product of that factor rainbow. The outside numbers in this rainbow are 
1 and 12. We know that 1 × 12 is equal to 12.

We can see that the numbers are in numerical order from left to right. 
This should be true for every factor rainbow.

Each set of numbers at the end of each arc are factors of the 
product 12.

• 1 × 12 = 12

• 2 × 6 = 12

• 3 × 4 = 12

It is easy to create a factor list from a factor rainbow since the numbers 
are already written in numerical order.

The factor list is:

12: 1, 2, 3, 4, 6, 12.

Factor Rainbows
Problem Solving: 
Applying Area Formulas

Lesson 4 

Factor Rainbows
Vocabulary

factor rainbow
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Neither Prime nor Composite

The number 1 is not a prime number because it does not have exactly 
two factors–1 and itself. Instead of these two factors, it only has one 
factor—the number 1. It is a special case.

Where are the primes?
Let’s explore a group of prime numbers and look for patterns. The graph 
below shows the number of prime numbers found from 1 to 10,000. 
They are grouped in sets of 2,500. The graph shows how many prime 
numbers occur in each of these groups. Let’s use the graph to find 
patterns in the number of primes.

Number of Primes
400
350
300
250
200
150
100

50
0

1 to 2,500 2,501 to
5,000

5,001 to
7,500

7,501 to
10,000

10,001 to
12,500

12,501 to 

15,000

The amount of prime numbers in each group of 2,500 decreases as the 
numbers get larger. Putting this information in a table will help us see 
this better.

Number of Primes
Group 1–2,500 2,501–5,000 5,000–7,500 7,501–10,000

# of Primes
367 302 281 279

65 21 2

What are some interesting facts about prime 
numbers?

Prime numbers have fascinated mathematicians for centuries. 
About 2,300 years ago, the Ancient Greeks proved that there were 
an  infinite , or endless, number of primes. They also noticed that there 
was no way to predict the distance between prime numbers. Prime 
numbers occur randomly.

Even though prime numbers occur randomly, there are common 
characteristics we can notice about them. We know the common 
characteristics that define them:

•	 A	prime	number	can	only	be	divided	by	the	number	1	and	itself.

•	 A	prime	number	has	exactly	two	factors.

Let’s look at the table of prime numbers from 1 to 1,000 to find some 
more characteristics.

Prime Numbers Between 0 and 1,000

2 3 5 7 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71
73 79 83 89 97 101 103 107 109 113 127 131 137 139 149 151 157 163 167 173

179 181 191 193 197 199 211 223 227 229 233 239 241 251 257 263 269 271 277 281
283 293 307 311 313 317 331 337 347 349 353 359 367 373 379 383 389 397 401 409
419 421 431 433 439 443 449 457 461 463 467 479 487 491 499 503 509 521 523 541
547 557 563 569 574 577 587 593 599 601 607 613 617 619 631 641 643 647 653 659
661 673 677 683 691 701 709 719 727 733 739 743 751 757 761 769 773 787 797 809
811 821 823 827 829 839 853 857 859 863 877 881 883 887 907 911 919 929 937 941
947 953 967 971 977 983 991 997

Notice the following:

•	 The	number	2	is	the	only	even	number	that	is	prime.

•	 The	number	5	is	the	only	prime	number	with	a	5	in	the	ones	place.

•	 The	numbers	0	and	1	are	not	listed	as	prime.

Understanding Prime Numbers
Problem Solving: 
Perimeter

Lesson 6 

Understanding Prime Numbers
Vocabulary

infinite

Apply Skills
Turn to Workbook, page xx

Reinforce Understanding
Use the mBook Study Guide  
to review lesson concepts.
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Use the mBook Homework  
to record your responses.

Activity 1

Draw fraction bars to show the fractions.

1. 1
4 2. 9

7 3. 3
6 4. 3

3
See selected answers below.

Activity 2

Add and subtract the fractions.

1. 5
4 + 8

4
13
4 2. 4

6 − 3
6

1
6 3. 10

12 + 5
12

15
12

4. 6
2 − 4

2
2
2

5. 10
5  + 5

5
15
5

6. 14
7  − 7

7
7
7

Activity 3

Use the table to answer the questions.
Table of Time Units

60 seconds = 1 minute

60 minutes = 1 hour

24 hours = 1 day

7 days = 1 week

30 days* = 1 month

12 months = 1 year

365 days = 1 year

100 years = 1 century

1. If you are going on a vacation for 23 days, how many weeks will you be gone 
on your vacation?

32
7 weeks

2. If you will graduate from high school in 17 months, how many years is that? 1 5
12 years

3. There are 790 more days until your car is paid off completely. How many 
years is that?

2 60
365

4. It’s been 138 years since the Civil War ended. How many centuries is that? 1 38
100

5. It took Timmy 95 seconds to print his report. How many minutes is that? 135
60

Activity 4 • Distributed Practice

Solve.

1. 14,000
 8,000

6,000

2. 3. 4.

95 R2
9q857

*Note: Some months 
have a total of 31 or 
28 days, but we will 
use the number 30 to 
represent 1 month.

965
+ 237

1,202

437
  8

3,496

Homework

When we convert units, we need to think about what our units are. This 
is especially true if we are using a calculator. The answer to a division 
problem with a remainder involves two different units. In the last 
example, the whole number 2 stood for years, and the remainder 270 
stood for days. That means there are two different kinds of units—years 
and days.

Improve Your Skills

The students were asked to convert 123 hours to days. Here are three 
answers. Only one of them is correct.

53
24q123

 120
3

123 hours = 53 days

ERROR: The remainder was not separated from the 
whole number of days.

5 R3
24q123

 120
3

123 hours = 8 days

ERROR: The quotient and the remainder were added 
together.

5 R3
24q123

 120
3

123 hours = 3 days, 5 hours

ERROR: The days and hours are switched.

5 R3
24q123

 120
3

123 hours = 5 days, 3 hours 
CORRECT: This student is correct.

Reinforce Understanding
Use the mBook Study Guide  
to review lesson concepts.

Problem-Solving Activity
Turn to Workbook, page xx
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Use the mBook Homework  
to record your responses.
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What difference does the negative make?
Look at the following equations. There is a difference between them.  
The equation on the right has a −3 as a coefficient.

 3x + 5 = 14  −3x + 5 = 14

That means we need to use what we know about integer rules when  
we solve for x. Example 1 shows the steps in solving an equation with a  
negative integer.

  Example 1

Solve each equation using integer rules.
 −3x + 5 = 14

 −3x + 5 +  −5  = 14 +  −5  d  We add −5 so that we get −3x by itself. We add −5 to both sides 
to balanced the equation.

 −3x + 0    =   9

 −3x = 9

  −1
3  · −3x = 9 ·  −1

3  d We multiply by −1
3 so that we end up with a positive x by itself.

   We multiply each side by −1
3 to keep the equation balanced

 3x
3   = −9

3 d  Integer rule: A negative times a negative is a positive so

   −1
3 · −3 = 33. A positive times a negative is a negative so 

   9 · −1
3 = −9

3.

 1x = −3

 T	 T

 x = −3 d  1 times a number is the same number.

Negative Coefficients

Negative Coefficients
Problem Solving: 
Using Drawings to Solve Problems

Lesson 6 
Activity 1

Solve.

1. 30 + 60 + x = 180 x = 90 2. 45 + 40 + 35 + w = 360 w = 240
3. z = 3 · 60 z = 180 4. 4 · m = 360 m = 90

Activity 2

Write an equation for each of the word problems. You do not need to solve it.

1. If the sum of the angles of a square is 360°, write an equation to show the 
measurement of one interior angle. x = 360

4
2. If a triangle has angles with measures 90 and 30, write an equation to show 

the measurement of the third angle. x = 180 − 90 − 30

Activity 3

Tell the missing angle measures.

1. What are the measures of angles a and b? 
120 degrees

2. What is the measure of angle x? 
40 degrees

Activity 4 • Distributed Practice

Solve.

1. 12
24 = x

6 x = 3 2. 2(a + 6) = −24 a = −18

3. 7b = −49 b = −7 4. −22 + x + −9 = −50 x = −19

5. 1
4 · g = 1 g = 4 6. d + −4 = 0 d = 4

45°

ba

75°

90

130

100
x

Homework


