Grade 8 Mathematics - Solving Equations and Inequalities
Unit 1: Solving Equations and Inequalities
Lesson 1: Solving Linear Equations
Linear equations are equations of the form ax + b = 0, where a and b are constants, and x is the variable. To solve a linear equation, isolate the variable using inverse operations.
Example 1: Solve 2x + 3 = 7.
Solution: Subtract 3 from both sides: 2x = 4. Then divide by 2: x = 2.
Example 2: Solve (3/4)x - 5 = 1.
Solution:
 Add 5 to both sides:
 (3/4)x = 6.
 Multiply both sides by 4/3:
 x = 8.
Example 3: Solve 3x - 2 = 4x + 1.
Solution: 
Subtract 3x from both sides: 
-2 = x + 1. 
Subtract 1 from both sides:
 x = -3.
[image: ]
Lesson 2: Solving Equations with Variables on Both Sides
When solving equations with variables on both sides, you need to collect all variable terms on one side and constants on the other side.
Example 1: Solve 2x + 5 = 4x - 3.
Solution: Subtract 2x from both sides:
 5 = 2x - 3.
 Add 3 to both sides:
 8 = 2x. Divide by 2:
 x = 4.
Example 2: Solve (1/2)x + 3 = (3/4)x - 2.
Solution:
 Multiply both sides by 4 to eliminate fractions, then solve for x.
Example 3: Solve 5x + 7 = 3x + 13.
Solution: Subtract 3x from both sides, then solve for x.
"For more examples, please refer to the book examples on Savvas."
[image: ]
Lesson 3: Literal Equations and Formulas
Literal equations involve multiple variables, and you solve for one variable in terms of the others. These are often formulas used in real-world applications.
Example 1: Solve for y in the equation 3x + 2y = 12.
Solution: 
Subtract 3x from both sides, then divide by 2: 
y = (12 - 3x)/2.
Example 2: Solve A = lw for l.
Solution: Divide both sides by w:
 l = A/w.
Example 3: Solve d = rt for t.
Solution: Divide both sides by r: t = d/r.
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"For more examples, please refer to the book examples on Savvas."
Lesson 4: Solving Inequalities in One Variable
Solving inequalities is similar to solving equations, but you must reverse the inequality sign when multiplying or dividing by a negative number.
Example 1: Solve 2x - 3 > 7.
Solution: Add 3 to both sides: 2x > 10. Divide by 2: x > 5.
Example 2: Solve -4x ≤ 12.
Solution: Divide both sides by -4 and reverse the inequality sign: x ≥ -3.
Example 3: Solve and graph x - 2 < 4. Solution: x < 6, so the solution is all values of x less than 6.
[image: ]
"For more examples, please refer to the book examples on Savvas."
Lesson 5: Compound Inequalities
Compound inequalities involve two inequalities joined by 'and' or 'or'. You solve each inequality separately and then find the intersection (for 'and') or union (for 'or').
Example 1: Solve 1 < x + 2 ≤ 5.
Solution: Subtract 2 from each part: -1 < x ≤ 3.
Example 2: Solve x - 1 < -2 or x + 3 > 7.
Solution: x < -1 or x > 4. The solution is all x less than -1 or greater than 4.
Example 3: Solve and graph -3 ≤ x < 2. Solution: The solution is all values of x between -3 and 2, including -3 but not 2.
"For more examples, please refer to the book examples on Savvas."[image: ]

Lesson 6: Absolute Value Equations and Inequalities
Absolute value equations involve solving for the variable inside the absolute value. For inequalities, you consider both the positive and negative cases.
Example 1: Solve |x - 3| = 7.
Solution: Set up two cases: x - 3 = 7 and x - 3 = -7. Solve both: x = 10 or x = -4.
Example 2: Solve |2x + 1| < 5.
Solution: Set up two inequalities: -5 < 2x + 1 < 5. Subtract 1 from each part: -6 < 2x < 4. Divide by 2: -3 < x < 2.
Example 3: Solve and graph |x - 2| ≤ 4. Solution: -4 ≤ x - 2 ≤ 4, so -2 ≤ x ≤ 6.
[image: ]
"For more examples, please refer to the book examples on Savvas."
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3 EXAMPLE 1 Solve Inequalities

ESSENTIAL QUESTION | ES

o) Solve —4(3x — 1) + 6x > 16 and graph the solution.

—43x—-1)+6x2>16
—12x+4+6x > 16

—12x+4-4+6x2>16—-4

—12x+6x > 12
—6x>12

—6x

Graph the solution.

12
R

x< -2

Apply the properties of inequalities to solvi

Remember that the direction of the inequa
is reversed when both sides of the inequali
multiplied or divided by negative values.
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) A. How can you use inequalities to describe the set of numbers
graphed below?

-3 0 2

The graph shows the solutions of two
inequalities. The two inequalities form a
compound inequality. A compound inequality
is made up of two or more inequalities.

Write an inequality to represent the solutions
shown in each part of the graph.

The compound inequality that
describes the graph is x<-3 or .
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© EXAMPLE 1 Understand Absolute Value Equations  ESSENTIAL QUESTION | ES
) A. Whatis the value of xin 7 = |x| + 27

Solve for x by isolating the absolute value expression on one side
of the equation.

7=|x| +2
7-2=|x| +2-2  Usethe Subtraction Property of Equality
5=Ixl
—e - .~
-5 0 0 5
Both 5 and 5 are 5 units away from 0.
The solutions are x = —5 and x = 5.

Check the solutions.
7L|-5 +2 51 +2
1542 15+2
=7v =7v
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e EXAMPLE 1 Solve Linear Equations ESSENTIAL QUESTION | ES

v VOCABULARY

2 4

) What is the value of x in the equation % — 8 =327
Ac+d) _g_3; Ax+4) _g_3;

3 3

: " 2(x +4)
2(x +4) - 24 =96 Multiply each side by 3 first =40
2x + 8 - 24 =96 2(x +4)=120

2 =112 x+4=60
x =56 x=56

Each solving method yields the
same solution. Is one method
better than the other?

Look at how the expression on the
left side of the original equation is
built up from x.

4 4
x—-x+4—2(x+4)—%—%—8

Notice how Method 2 applies these
steps in reverse to isolate x. This is
often a good strategy and can lead
to simpler solution methods.
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:@ ADDITIONAL EXAMPLE 1B
What is the value of d in the equation?

1 _1
g(d+2)+3 = 4(4—d)+1
Multiply each side by 20 to eliminate the fraction.

4(d+2)+60=54-d)+20
4d +8+60 = 20 — 5d + 20
4d + 68 = 40 — 54
9d = —-28
d~ -3.11
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EXAMPLE 2 Use Literal Equations to Solve Problems ESSENTIAL

' In a half hour, Sarah is meeting her friends at
the lake, 6 mi from her house. At what
average speed must she ride her bike to get
there on time?

Step 1

Solve the distance formula for r.
d=rt Remember, distance = rate - time.
d_
="

Step 2

Find the average speed, or rate, at which Sarah must ride her
bike to be on time.

4,
T =

% =r Substitute 6 for d and 0.5 for t.
12=r

Sarah needs to ride her bike at an average speed of 12 mi/h to
get to the lake on time.




