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OBJECTIVES

By the end of this lesson, you will be able to:

¢ Model the solution of a given linear equation, using concrete or pictorial
representations, and record the process.

e Verify by substitution whether a given rational number is a solution to a given
linear equation.

e Solve a given linear equation symbolically.

e Solve a given problem, using a linear equation, and record the process.

GLOSSARY

Algebraic equation: A number Linear relation: Relationships

sentence containing a variable and
an = sign. For example:

3x+4="7
or
204 =6

Algebraic expression: Similar to an
equation, but does not contain an
= sign. For example:

3a + 2
or
20+ 3Ty + 7

Linear equation: An equation of the
form y = ax + b. The graph forms
a non-vertical and non-horizontal
straight line when graphed.

between two variables (usually

x and y) that form a straight
non-vertical and non-horizontal line
when graphed.

Ordered pair: A related pair of values

that correspond to a point on a
graph; an ordered pair is written in
the form (x, y).

Table of Values: A series of numbers

used to substitute one variable
within an equation in order to
determine the value of the other
(unknown) variable.
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W2 - Lesson 7: Solving Linear Relations

( Materials required: }

e Paper, Pencil, Graph Paper, and Calculator

Part 1: Solving Equations ax= b, x/a=b,a/x=b

An equation is a mathematical statement containing a variable and an equal sign.
Some examples of equations are:

N | 0o

y
3x =4 Y1
X 2

In the equation 2.4f + 3.6 = —7.8

fis the variable. This represents an unknown number.
2.4 is the numerical coefficient.
e 3.6 and —7.8 are the constants.

Example 1 - Solving Equations with a Fraction

H

To solve for the variable x, use the opposite operation. The opposite operation “undoes’
another operation. Examples of opposite operations are:

¢ Addition and subtraction
e Multiplication and division

2x = 3
4
4(2x) = %(4) Multiplying both sides by 4 removes the denominator.
8x 3 .. . . .
3 = 3 Divide both sides by 8 isolates the variable.
3
x=—
8

Developed by Alberta Distance Learning CeNtre ... .. i i 1
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Example 2 - Solving Equations with 2 Fractions

When both sides are fractions, solve by cross multiplying.

y _4
25 5
Y nad
25><5
4(25)=5(y)
100 =5y
100 5y
5 5 Recall - To verify an answer,
20 = simply substitute the
=Y solution in the equation,
then check to make sure
Verification the right side = the left side.
v _4
25 5
20 _4
25 5

Left Side = Right Side

Example 3 - Solving Equations with Decimals

To solve, isolate the variable by applying the opposite operation.

t
028 x 028 =-4.5x0.28 Recall - when multiplying a
) negative by a positive, the
t=-1.26 product is negative.

s Developed by Alberta Distance Learning Centre
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Example 4 - Applying Equations

Kathy is buying a pair of shoes. The store is having a sale of 25% off the regular price. The
shoes are on sale for $176.25, what is the regular price of the shoes? To solve this problem,
create an equation to represent the situation.

Let p represent the regular price of the shoes.

The sale price is 75% of the regular price. So the sale price is 0.75p.

Since the sale price is $176.25, an equation that represents this is

0.75p =176.25
0.75+ 0.75 _176.25
p 0.75
p=235

So the regular price of the shoes is $235.00.

Developed by Alberta Distance Learning CeNtre ... .. i i 3
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Practice Questions

1. Solve. Verify your solutions for parts a and b.

a. 3= g Verification
b T4 Verificati
© T8 3 erification
e. 1 _36 d -55=11
4.1 a

e ———— Developed by Alberta Distance Learning Centre
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2.  Kathy scored 17 correct on her math test. She received a mark of 68%. How many
marks in total were on the test? To solve this problem, create an equation to
represent the situation.

3. The diameter, d, of a circle is related to the circumference, C, by the formula
C

E =5 . Calculate the diameter of a circle with a circumference of 54.5 cm. Round

your answer to the nearest tenth.

Developed by Alberta Distance Learning CeNtre ... .. i i 5
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. . X
Part 2: Solving Equations ax + b= c, 2 * b=c
Linear equations are solved by isolating the variables. Two-step equations will require
multiple processes to solve for the variable. Use the inverse operations to solve for a

variable.

Addition and subtraction are inverse operations.
¢ Multiplication and division are inverse operations.

Example 1 - Solving Two Step Equations with Fractions

Solve.
To remove the fractions, multiply
1 3 each term by the lowest
2x + 10 5 common denominator (LCD).
1 3

(10)2x +(10) — == (10)
10 5 To isolate the variable, use the

20x+1=6 Subtract 1 from both sides. reverse order of operations. Add
20x =5 or subtract first, then multiply or
206+5=5+5 divide.
4x=1
4x+4=1+4
1
x==
4

Example 2 - Solving Two Step Equations with Decimals

Solve.
L _95=-387
2.8
L _95+25=-37+25
2.8
T _ 19
2.8
28 x—_=_19%x2.8
28
r=-3.36

B o ———— Developed by Alberta Distance Learning Centre
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Example 3 - Applying Equations of Two Step Problems

Kesler has a cell phone plan that charges him $0.05 per minute to make phone calls. He
also pays a monthly fee of $4.95. In one month, Kesler ‘s total phone bill was $18.75. How
many minutes of calls did Kesler make that month?

To solve this problem, create an equation to represent the situation.

Choose a variable to represent the unknown number of minutes, m.

The cost per minutes is $0.05, so the total cost of phone calls can be represented as 0.05m.
Then add on the monthly fee of $4.95, to get the equation, 0.05m + 4.95 = 18.75

Now solve.

0.05m +4.05=18.75
0.05m +4.95-4.95=18.75-4.95

0.05m =13.80
0.05m + 04605 =13.80+0.05
m =276

Kesler used 276 minutes that month.

Developed by Alberta Distance Learning CeNtre ... .. i i 7
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Practice Questions

1. Solve. Remember to remove all fractions by multiplying by the LCD.

a. 4y—g=§ b 1t-4n+2
5 5 2 3
. 3.d_3 d. 0.38=6.2-—"—
4 3 8 12

B Developed by Alberta Distance Learning Centre
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2. The cost of a plain Super Cheese Burger at Sonic is $8.50. For each additional
topping there is a charge of $1.35. How many extra toppings are on a burger that
costs $13.90? To solve this problem, create an equation to represent the situation.
Then, verify the solution.

3. Enzo gets a weekly allowance. On Sunday, Enzo had one quarter of his allowance
left. From his leftover allowance, he spent an additional $6.50 playing games at the
arcade. He then had $2.25 left. How much is his weekly allowance? To solve this
problem, create an equation to represent the situation.

Developed by Alberta Distance Learning CeNtre ... .. i i 9
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Part 3: Solving Equations a(x+b) = ¢

There are a variety of methods to solve equations in the format a(x + b) = ¢. Once a
variable has been solved for, check the answer by substitution.

Example 1 - Solving Equations Using The Distributive Property

To isolate the variable in equations of the form a(x + b) = ¢, consider the following steps.

4(f-0.4)=-3.2 Check for f=-0.4
Af -1.6=-3.2
) o 4(-04-04)=-3.2
4f-16+1.6=-32+16 1.6 -1.6=-3.2
4_.f = —16 _32 = _32

f=-04
The solution is correct.

It is possible to solve the same equation by dividing by the constant first.

4(f-0.4)=-3.2
4(f-0.4) -3.2
4 4
f-0.4=-0.8
f-0.4+0.4=-0.840.4
f=04

T e Developed by Alberta Distance Learning Centre
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Practice Questions

1. Solve. Round to one decimal place. Verify the solution for question d.

a. 2(x+15)="17.6 b. 3(u—-12.5)=-3.41

c. %(n ~12)=-= d. -3.57 = 3(a + 4.51)

| =

2.  Mrs. Waterton used a coupon for eggs at the store. The coupon reduced the cost of
each carton of eggs by $0.75. If she paid $6.72 for 3 cartons of eggs, what was the
regular price of each carton? To solve this problem, create an equation to represent
the situation.

Developed by Alberta Distance Learning CENIIE .........ccuiiiiiiiiiiiit e, 11
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Part 4: Solving Equations ax+b = cx + d, a(bx + ¢) = d(ex + f)

The equations shown in this format contain variables on both sides of the equations.
To solve for the variable, it must be isolated.

Example 1 - Solving Equations in the Form ax = b + ¢cx

0.10d =0.25(d - 30)
0.10d =0.25d -7.5 Use the distributive property.
0.10d - 0.25d =0.25d - 0.25d -7.5  Move d to the left side.
-0.15d =-7.5
-0.15d _ -7.5

-0.15 -0.15
d =50

Example 2 - Solving Equations in the Form ax+ b=cx+ d

35.50+4.25d =24.25+5.50d
35.50+4.25d —4.25d =24.25+5.50d —4.25d
35.50 =24.25+1.25d
35.50-24.25 = 24.25-24.25+1.25d
11.25=1.25d
11.25 1.25d

1.25 1.25
9=d

Example 3 - Solving Equations in the Form a(x + b) = ¢(x + d)

3(2y-1)=4(3y-1)

6y-3=12y-4
6y—-6y—-3=12y—-6y—4 Subtract 6y from both sides.
-3=6y-4 Add four to both sides.
1=6y Divide both sides by 6.
1 —
6 Yy

.................................................................................................. Developed by Alberta Distance Learning Centre
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Practice Questions

1. Solve.
1 3 3 3 2
a. 5n+2—10n b Z(d+2)_§d
c. 02w-11=03w d. 6.2(2¢g—-3)=4.2(2g + 3)

Developed by Alberta Distance Learning CeNtre ... i i 13
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Lesson 7 Assignment

1. Solve.
a. 4d:—g b. ﬁ:—0.2
5 h

t 2.2 r
c. ﬁ+5'9__3'2 d. F=37 %

4 1 1 &
. ——(g+1)=1= f 41=—+—
e —5la+l)=1g 9 2

1 3 3
L Sn=—+— h. 12.42h +3)=0.9(3h - 2
g 5n 5 10n ( ) ( )

T e ——— Developed by Alberta Distance Learning Centre
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2. The perimeter of a rectangle is 3.5 times the length. The width is 2.5 cm less than
the length. What is the width? To solve this problem, create an equation to represent
the situation.

3. Mr. Singh paid $14.00 to reserve four tickets to a concert. The total cost of his order
including the reservation charge was $153.80. What was the total cost of each
ticket? To solve this problem, create an equation to represent the situation.

4. Lateisha has $28.50 in her piggy bank and is saving an additional $8.75 per week
by not going to Starbucks. Joan has $104.75 in her piggy bank but is spending $6.50
per week going to Starbucks. In how many weeks will they have the same amount of
money? To solve this problem, create an equation to represent the situation.

Developed by Alberta Distance Learning CENIIE .........ccuiiiiiiiiiiiit e, 15
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