Chapter 8: Solving Linear Equations

(Math Links 9, pages 288-333)

Chapter Objectives

· Model problems using linear equations.

· Solve problems using linear equations.

Key Words

equation                        variable                          constant          

distributive property    numerical coefficient    opposite operation 

8.1 Solving Equations: ax = b, x = b, a = b
                                                                          a           x

(Math Links 9, pages 292-303)
Objectives
​
· Model problems with linear equations that can be solved
using multiplication and division.

· Solve linear equations with rational numbers using

multiplication and division.

Definitions

Equation: a statement that two mathematical expressions
                  have the same value. Has an equal sign.

Review

1.5x – 4.3y = –2.7

coefficient variable constant

Opposite operation: “undoes” another operation. 

· Also called inverse operations. Examples: + and –, x and ÷.
8.2: Solving Equations ax + b = c, x + b = c 

                                                                                   a           
       (Math Links 9, pages 304-313)

Objectives

· Model problems using linear equations involving 

two operations.

· Solve linear equations with rational numbers using

two operations.

Key Ideas
· To isolate the variable in a two-step equation, use the

reverse order of operations. Add or subtract first, and

then multiply or divide.

· To solve two-step equations involving fractions, you

may prefer to rewrite the equation and work with integers

than to perform fraction operations. 
· To work with integers, multiply all terms by a common

multiple of the denominators.

· You can check solutions by using substitution.

· To check the solution of a work problem, verify that

the solution is consistent with the facts given in the problem.

*Read over the Key Ideas (blue boxes) on pages 309-310.
8.3: Solving Equations: a(x + b) = c

(Math Links 9, pages 314-321)

Objectives
· Model problems with linear equations that include

grouping symbols on one side.

· Solve linear equations that include grouping symbols

on one side.

Definitions
Distributive property: a(b + c) = ab + ac

Fraction bar: acts as a grouping symbol and as a division symbol.
· The expression 
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or (t – 1) ÷ 5.

Key Ideas
· To isolate the variable in an equation of the form a(x + b) = c,

you can use the distributive property first or divide first.

· To solve equations involving grouping symbols and fractions,

you can rewrite the equation and work with integers instead

of performing fraction operations.

· You can check solutions by using substitution.

· To check the solution of a work problem, verify that

the solution is consistent with the facts given in the problem.

*Read over the Key Ideas (blue box) on page 318.
8.4 Solving Equations: ax = b + cx, ax + c = cx + d

                                                        a(bx + c) = d(ex + f)


(Math Links 9, pages 322-329)
Objectives

· Model problems with linear equations that include

variables on both sides.

· Solve linear equations that include variables on both sides.

Solving equations of the form ax = b + cx
In a jar of coins, there are 30 fewer quarters than dimes. 
The value of the dimes equals the value of the quarters.

How many quarters are in the jar?

Let x = number of quarters

Let x – 30 = number of quarters

The value of dimes = 0.10x dollars

The value of quarters = 0.25(x – 30)

Equation (  0.10x = 0.25(x – 30)

                (  0.10x = 0.25x – 7.5

                (  0.10x – 0.25x = – 7.5

                (  – 0.15x = – 7.5
                (  – 0.15x =  – 7.5
                      – 0.15     – 0.15

                ( x = 50, x – 30 = 20 quarters

Check: 

Value of dimes = 50 x $0.10 = $5.00

Value of quarters = 20 x $0.25 = $5.00  
8.4 Solving Equations Continued
(Math Links 9, pages 322-329)

Solving equations of the form a(bx + c) = d(ex + f)
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The dimes and quarters have equal values.
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