Unit 3 — Expressions and Equations

CCSS: 6.EE.5, 6.EE.6, 6.EE.7

Lesson 19: Solving Equations

An equation is a mathematical statement that has an equal sign, =. The equal sign
separates two expressions and shows that the expressions are equal. Remember,
an expression does not contain an equal sign. Different examples of equations are
shown below.

12 +13 =25 10 + x=15 2x +4=3x+1

Many equations will have a variable on one or both sides. Solving an equation means
finding the value for the variable that makes the expressions equal to each other. To
solve an equation, you need to isolate the variable (get it alone on one side of the
equation). Then you can use inverse operations to find the value of the variable.

You can check a solution by substituting it for the variable in the original equation.

N
P Example
A solution to the following equation is n = 3. Is the solution correct?
3n+4 =13

To check the solution, substitute the value for n into the original equation.

3n+4 =13

33) +4 213 Substitute 3 for n.
9+4213 Multiply 3 by 3.
13 213 Add.

Because 13 = 13, the solution n = 3 is correct.

N
P Example
A solution to the following equation is p = 5. Is the solution correct?
8p =40

To check the solution, substitute the value for p into the original equation.

8p =40
8(5) 2 40 Substitute 5 for p.
40 2 40 Multiply 8 by 5.

Because 40 = 40, the solution p = 5 is correct.

/> TIP: Not every equation has a solution. There may be no solution to an equation,
suchas x+ 1 = x.
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Lesson 19: Solving Equations
CCSS: 6.EE.5, 6.EE.6, 6.EE.7

You can solve equations by using inverse operations to create equivalent equations.
If two equations are equivalent, they have the same solution.

N
> Example
Solve the following equation for x. Then check the answer.
4+ x=15

Use inverse operations to get the variable alone on one side of the equation.

U+ x=15
U+x—-—4=15—-4 Subtract 4 from both sides.
x=11

The solution to the equation is x = 11. To check the solution, substitute the
value for the variable in the original equation.

4+ x =15
4+ (11) 2 15 Substitute 11 for x.
15 2 15 Add.

Because 15 = 15, the solution is correct. The value of xis 11.

The solutionto x = 11 is 11. Because 4 + x = 15 and x = 11 are equivalent
equations, the solutionto 4 + x = 15is also 11.

N
> Example
Solve the following equation for y. Then check the answer.
8y =72

Use inverse operations to get the variable alone on one side of the equation.

8y =72
8y+~8=72+8 Divide both sides by 8.
y=29

The solution to the equation is y = 9. To check the solution, substitute the
value for the variable in the original equation.

8y =72
8(9) £ 72 Substitute 9 for y.
72 272 Add.

Because 72 = 72, the solution is correct. The value of yis 9.

/> TIP: Addition and subtraction are inverse operations, as are multiplication
and division.
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Unit 3 — Expressions and Equations

CCSS: 6.EE.5, 6.EE.6, 6.EE.7

You can write an equation from a given scenario. Translate the numbers and operations
as you would when writing expressions. However, be sure to include an equal sign

to separate the two expressions. The word is or equals is often an indicator of an

equal sign.

> Example

Write an equation to represent the following scenario.
A number increased by nine equals ten. Let n = the number.

Because the variable is n, replace “a number” with n. The phrase increased by
represents addition. The word equals should be represented by an equal sign.

Now you can write the equation.

A number increased by nine equals ten

N

n + 9 = 10

The equation that represents the scenariois n + 9 = 10.

> Example
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Write an equation to represent the following scenario.
The product of a number and five is fifteen. Let x = the number.

Replace “a number” with x. The word product represents multiplication. The
word is should be represented by an equal sign.

Remember that when a variable is multiplied by a number, you do not need
the multiplication symbol. The number becomes the coefficient of the variable.
Now write the equation.

The product of a number and five is fifteen

5x = 15

The equation that represents the scenario is 5x = 15.
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Lesson 19: Solving Equations
CCSS: 6.EE.5, 6.EE.6, 6.EE.7

You can write an equation to represent a real-world problem situation. Then you can
solve your equation to answer the question asked in the problem.

'> Example

Write an equation to represent the following problem situation. Then solve it.

On a trip from San Diego, CA, to Phoenix, AZ, Billy drove 188 miles. Allison
drove the rest of the way. In total, the trip from San Diego to Phoenix was
355 miles. How many miles did Allison drive?

First, list all the information you know.
the number of miles that Billy drove = 188
the number of miles that Allison drove = x

the total number of miles driven = 355

Billy and Allison each drove some number of miles. Combined, they drove a
total of 355 miles. Now you can write an equation using addition.

Billy’s miles —> 188 + x = 355 «— total humber of miles

T

Allison’s miles

To solve the equation, isolate the variable x. That means using the inverse
operation to get x by itself on one side of the equation. That will tell you

its value.
188 + x = 355
188 + x — 188 = 355 — 188 Subtract 188 from both sides.
xX=167

Allison drove 167 miles.

TIP: There may be several ways to write an equation to represent a problem
situation. For this example, x + 188 = 355 would also work, as would
355 — x =188 0r 355 — 188 = x.
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