Lesson 28: Chapter 3 Opener

MATH • Lesson 28
CCSS K–12.MP2, 7

Linear Equations
Objectives

Books & Materials

Assignments

• Determine whether equations are
equivalent.
• Write a linear equation to represent a
real-world situation.

• Math in Focus A

❑ Complete Warm-up.
❑ Read and complete pp. 92–93, Math in Focus A.
❑ Complete Math Checkpoint.

Warm-up
Use mental math to solve each equation.
1. 6x = 30
2. x + 9 = 40
3. 2(x - 3) = 14
4. 0.1x = 3

Instruction
Today’s lesson covers important ideas you need to understand before beginning the
lessons in this chapter.
Read p. 92 in Math in Focus. Explain in words or a number statement how much it
would cost for you and your friends to play 1 game. Then show how much it would
cost if you all played 4 games.
Read Understanding equivalent equations on p. 93. You should be able to use
mental math to find each unknown value of x.
Read Expressing the relationship between two quantities with a linear equation
on p. 93. Remember that the value of the dependent variable is calculated using the
value of the independent variable.

To the Learning Guide
As you discuss these pages with your student, take note of the skills that seem familiar
and those that may need review. Do not provide detailed instruction at this point;
simply preview the material to prepare for the Quick Check sections.

Skills Check
Complete the Quick Check sections on p. 93 in Math in Focus.

To the Learning Guide
Notice that in the first Quick Check section, all problems use the variable x. Make sure
your student understands that the value of x he finds in one problem does not carry
over to the next problem.
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Review your student’s answers to the Quick Check sections, noting the problems
that your student answered incorrectly. Then go online through your student’s portal
to today’s lesson. Click on the link to access the appropriate Reteach activity that your
student should complete for the remainder of this lesson.

Wrap-up
Today you reviewed how to identify whether two equations are equivalent. Two
equations are equivalent when they have the same solution.
x + 8 = 15 and x – 1 = 6 are equivalent equations because you can subtract
9 from both sides of x + 8 = 15 to obtain x - 1 = 6. The solution to both
equations is x = 7.
You also learned how to write a linear equation for a given situation. To do this,
define independent and dependent variables and write an equation that expresses the
relationship between the quantities.
Suppose each light bulb costs $3.50. The cost, C, of n light bulbs is C = $3.50n.

Complete Math Checkpoint

08M-LMA

64

Lesson 28

Grade 8 MATH • Calvert Education Services

Lesson 29

MATH • Lesson 29
CCSS K–12.MP2, 7

Solving Equations and
Renaming Fractions
Objectives

Books & Materials

Assignments

• Solve linear equations in one variable.
• Rename rational numbers as
terminating or repeating decimals.

• Math in Focus A

❑ Complete Warm-up.
❑ Read and complete pp. 94–95, Math in Focus A.
❑ Complete Math Checkpoint.

Warm-up
Perform long division to simplify each expression.
1. 1,143 ÷ 3
2. 4,575 ÷ 5
3. 5,292 ÷ 14
4. 87,494 ÷ 82

Instruction
Today’s lesson covers important ideas you need to understand before beginning the
lessons in this chapter.
Read Solving algebraic equations on p. 94 in Math in Focus. Remember that the
goal in solving an equation is isolating the variable. In the first example, you need
to get 4x by itself before you can get x by itself. Likewise, in the second example, you
need to get 8x by itself before you can get x by itself.
Read Representing fractions as repeating decimals on p. 95. You can stop the long
division process once you are sure of the pattern in repeating digits.

To the Learning Guide
As you discuss these pages with your student, take note of the skills that seem familiar
and those that may need review. Do not provide detailed instruction at this point;
simply preview the material to prepare for the Quick Check sections.

Skills Check
Complete the Quick Check sections on pp. 94–95 in Math in Focus.

To the Learning Guide
Be sure your student shows all work in Quick Check on p. 94. It is tempting to combine
multiple steps and use mental math skills, but it is best for your student to show work
with one step completed on each line to help as he progresses through more advanced
math topics. It is also important as you will be able to see if any errors are because of a
miscalculation or because he does not fully understand the process.
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Review your student’s answers to the Quick Check sections, noting the problems
that your student answered incorrectly. Then go online through your student’s portal
to today’s lesson. Click on the link to access the appropriate Reteach activity that your
student should complete for the remainder of this lesson.

Wrap-up
Today you reviewed how to solve algebraic equations. If possible, simplify both sides
of an equation before performing an operation on both sides. When choosing which
operation to do to both sides, choose one that will help isolate the variable term.
Solve 4(x + 3) = 32 + 2x.
4(x + 3) = 32 + 2x
4x + 12 = 32 + 2x

Use the Distributive Property.

4x - 2x + 12 = 32 + 2x - 2x

Subtract 2x from both sides.

2x + 12 = 32
2x + 12 - 12 = 32 - 12
2x = 20
20
2x = _
_
2
2
x = 10

Simplify.
Subtract 12 from both sides.
Simplify.
Divide both sides by 2.
Simplify.

You also reviewed how to represent fractions as repeating decimals. Use long division
to divide the numerator of a fraction by the denominator. Use bar notation to indicate
which digits repeat.
16
To write _ as a repeating decimal, divide 16 by 3.
3
5.33
______
16
_
= 3 ) 16.00
3
15
_
10
9
_
10
9
_
1
−
16
So, _ = 5.33… = 5.3.
3

Complete Math Checkpoint
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MATH • Lesson 30
CCSS 8.EE.7b
K–12.MP2

Solving Linear Equations
Objectives

Books & Materials

Assignments

• Solve linear equations in one variable.

• Math in Focus A

❑
❑
❑
❑

Complete Warm-up.
Read and complete pp. 96–98, Math in Focus A.
Complete problems 1–18, p. 102, Math in Focus A.
Complete Math Checkpoint.

Warm-up
Simplify each expression.
1. 4x + 2(2x - 5)
2. -6(9 - 3x)
3 + 5(x + 2)
3. _
4
4. 0.4(1.2x + 10)

Instruction
Read p. 96 in Math in Focus. Remember that the goal when solving equations is to
isolate the variable on one side of the equation by itself. Notice the first step is to
combine both terms that include the variable x. The next step is to multiply both sides
by the same number to eliminate the coefficient of the variable.
Review Example 1 on p. 97. Even though many steps are shown, the basic concept
involves two steps:
1. Combine like terms.
2. Isolate the variable.
Notice how only one step is completed from one line to the next. It is good practice to
show this detail of work when solving equations.
Complete Guided Practice on p. 97.
Review Example 2 on p. 98. Notice that 10 was chosen to be the number by which
to multiply both sides because there is one digit that repeats. For a number that has
two digits that repeat, multiply both sides by 100. For a number that has three digits
that repeat, multiply both sides by 1,000, and so on. This way, when you subtract the
infinite string of digits, the difference is 0.
Complete Guided Practice on p. 98. Be sure to multiply both sides by a power of
10 that will allow you to eliminate the infinite string of repeating digits.
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To the Learning Guide
There are often multiple ways to solve a linear equation involving fractions. Your
student may choose to rewrite two fractions as a single fraction, or he may choose to
use multiplication to eliminate the fractions altogether.
+2
5x
For example, the problem __
+ x____
= 4 can be approached in various ways. The
6
3
expressions on the left side of the equation can be written as a single fraction with a
+x+2
________
common denominator. The equation becomes 10x
= 4, which can be simplified
6
11x
+
2
further to ______
=
4.
Alternatively,
your
student
may
prefer
to immediately eliminate
6
the fractions by multiplying both sides of the equation by 6. This results in the equation
10x + x + 2 = 24, which can be simplified to 11x + 2 = 24. Both methods lead to the
same solution.

Watch For These Common Errors

!

Remind your student that the fraction bar acts like a grouping symbol, so
care must be taken when working with fractions preceded by a negative
+2
2x
_____
sign. For example, in the problem __
- 4x
= 9, your student might
3
3
2x - 4x + 2
________
make the mistake of rewriting the problem as
= 9. To avoid this
3
error, instruct him to group the expression 4x + 2 in parentheses when
2x - (4x + 2)
rewriting as a single fraction. This would look like: _________
= 9.
3

Practice
Complete problems 1–18 of Practice 3.1 on p. 102 in Math in Focus.

To the Learning Guide
If your student struggles with determining what number to multiply the variable by to
eliminate the repeating digits, point out that he can multiply by 10 n, with n being the
number of repeated digits. If 2 digits repeat, he will multiply the variable by 10 2, or 100.

Wrap-up
Today you learned how to solve linear equations. You can follow these simplified steps
as a guide to solving linear equations.
Step 1: Simplify both sides of the equation to combine like terms.
Step 2: Perform inverse operations to both sides in the reverse order of
operations until the variable is isolated.

Complete Math Checkpoint
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MATH • Lesson 31

Real-World Problems Involving Linear
Equations

CCSS 8.EE.7b
K–12.MP2, 3, 4

Objectives

Books & Materials

Assignments

• Solve real-world problems by using
linear equations in one variable.

• Math in Focus A

❑ Complete Warm-up.
❑ Read and complete pp. 99–101, Math in Focus A.
❑ Complete problems 19–28, pp. 102–103, Math in
Focus A.
❑ Complete Math Checkpoint.

Warm-up
Solve each equation.
1. 3x + 3 = 2x + 5
4x + _
x =_
1
2. _
3 2
6
12x - 18 = 17
8x - _
3. _
3
6

Instruction
Read p. 99 in Math in Focus. The bar model first shows the ratio of the costs of the
shirt and jeans, or how the costs relate to one another. The bar model then shows that
adding 30 to the cost of the belt equals the cost of the jeans. The total adds the three
costs together (1 block for the shirt, 2 blocks for the jeans, and the part representing
the belt).
If you have difficulty understanding where the equation comes from, draw lines
from the Total row in the bar model to the parts of the equation. Each orange block
represents an x in the equation.
Review Example 3 on p. 100. The equation has 3 parts on the left side: the distance
from the bottom of the wall to the mirror (x), the height of the mirror 28 __41 , and the
distance from the top of the mirror to the top of the wall __21 x . Follow the steps for
solving the equation. Like terms are combined and then the variable is isolated.

( )

( )

Complete Guided Practice on p. 101. Fill in the blanks in problem 7. Draw a bar
model to help you write the equation in problem 8. Show your work.

To the Learning Guide
Once your student is able to translate a real-world problem into an equation involving
a variable, he can solve the linear equation he wrote. Your student may struggle in
generating an equation to solve. You can help him develop this skill by writing a list
of phrases commonly used in translating words into variable expressions. Some
examples you might have on the list are: $15 more than twice the cost of jeans (15 + 2c)
and 5 minutes less than half his time (t ÷ 2 - 5).
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Watch For These Common Errors

!

Your student may solve an equation he wrote for the variable, but this
may not answer the question. Have him check to see what his variable
represents. Then check to see what the question is asking. These may not
always be the same.

Practice
Complete problems 19–28 of Practice 3.1 on pp. 102–103 in Math in Focus.

Wrap-up
Today you learned how to solve real-world problems involving linear equations. This
guided example shows the basic steps that can be taken to solve this type of problem.
Tony has $2.65 in quarters and nickels. The number of nickels is 4 more than
twice the number of quarters. How many quarters and nickels does Tony have?
Let q be the number of quarters
Assign a variable.
and n be the number of nickels.
n = 4 + 2q

Relate the variables.

0.25q + 0.05(4 + 2q) = 2.65

Write an equation for the problem.

0.25q + 0.2 + 0.1q = 2.65
0.35q + 0.2 = 2.65

Use the Distributive Property.
Combine like terms.

0.35q + 0.2 - 0.2 = 2.65 - 0.2 Subtract 0.2 from both sides.
0.35q = 2.45
0.35q _
2.45
_
=
0.35
0.35
q=7

Simplify.
Divide both sides by 0.35.
Simplify.

Find the number of nickels.
n = 4 + 2q = 4 + 2(7) = 18
Tony has 7 quarters and 18 nickels.

Complete Math Checkpoint
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