SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Introduction

The Golden Rule to keep in mind when solving equations is: "Do to the right side
the same as you do to the left side " That is, if you perform an operation on one
side of an eguation, then you must perform the same operation on the other side
of the equation in order for the two sides of the equation to remain egual.

In this lesson, we will practice the Golden Fule to solve linear eguations using
addition and subtraction.

1oflz

Module 6- Section 1- page 1



SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Linear Equations

A linear equation is an equation that invalves only first-degree polynomials. n
other words, in a linear eguation, a variahle appears only as a first power—not
25 @ sguare or higher power, not s a sguare root, and not in a denominatar,

Examples:
Ja+5="7 is alinear equation; & has beenraised to a first power anly.

3a® +5=7 isnot a linear eguation because the variable @ is sguared.

¥=3x4+2 isalinear equation.

¥ = 5x% — 2x% + 8 is not a linear equation because it's not a polynomial of
degree 1.
5 4 , ; ; ;
—— — =2 iz not a linear equation hecause the variables x and ¥ appear
g

X
in the denominators.

s=+w+1 isnot a linear equation because it involves the square root of &
wariahle.

I = zrk i3 nat a linear eguation; although it is linear in variable &
variahle » has been sguared.
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION |

Solving Equations

To solve an equation means to end up with an eguation of the form " x = a
number or expression.” This is called the selution. Naotice that when an
eguation is solved, the variatle is alone on one side of the egual sign. How do
Wi et the variable alone on one side of the equal sign? We follow the Golden
Fule.
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION |

EXAMPLE A
Solve x+135.908 =469 435

Afain, the image of a scale can help us visualize how to isolate x on one side
of the equation to reach the solution.

f(\ /1

Here's another way to ook at what we did to sokve this eguation:

x+1359068= 463435
L33 als 153908

xs 3835
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

EXAMPLE B

Sokve: x—19 803 =37 527

To salve for x, we have to add 19,803 to the left side of the equation. Since
we add 19,803 to the left side we must also add 12,803 to the right side.

e 4 -

N AN, =19 805= 37 527
r-15,207 37,527 +19.803 +19,803
\aose/ | \asson/ x= 57,330

[ cn— |

To getthe variable onto one side of the equation by itself, we had to perform an
Opposite operation. Since 12,2802 was subtracted from variable x in the given

equation, we added the same amaount. Daoing s0 cancelled the number out since
—12.8034+19 803 =0 %ou can use addition to undo subtraction, and

subtraction to undo addition.

Question: Solve: x —20=80.

5of 12
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Cuestion: Solve; 5+ 213=91.

Question: Solve: 21+ F =63,
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Sometimes equations involve mare than one variable. When they do, we have to
specify which variable we want to isolate or solve for.

EXAMPLE C

Soweforx: x+&="71.

Since we want to get x by itself on one side of the equal sign, we will subtract
& from both sides:

Kdbi=11
=i

\*i/ \_y i i

EXAMPLE D

Soveforae a—&s+x=3x—5.

Use the Golden Rule toisolate @ add & and subtract x from both sides of the
EQuation.

a—b+x = 3x-0
+h—-x —x+4+h

a8 = 2x

7of 1z
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Cuestion: Solve forx: x+2a—-3z=5a—=z.

Cuestion: Salve for &' 2Ad-8+0 = 24— 38

Module 6- Section 1- page 8



SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

EXAMPLE E
Sovefor x: 45— x =28,
This example imposes one extra difficulty—the variahle x appears with a minus

sign but we need "positive x = something” for our solution. One way to deal
with this is to add x to both sides as a first step.

45— x =28
i +x
A45= 28+ x

Mow we must solve the equation 45 = 284 x by subtracting 28 from bath

sides.
45= 284 x
28 —23
=

Motice that it doesn't matter which side of the equal sign our variable ends up
on, as long as it's all alone!

2of 12
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Extended Example 1a

Solve: 57— x=43.

10 of 12
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION |

Sovefor piab+y=cd —p.

We want to end up with » = something.

Step 1. Add p to both sides to make it positive:

ab+y=cd-—p
+ P +p
ab+v+p=cd

Step 20 Subtract @b and y from both sides:

ab+yv+p=cd
gl —y L

p=cd —ab—y

EXAMPLE F

11 of 12
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SOLVING LINEAR EQUATIONS BY ADDITION AND SUBTRACTION

Extended Example 2a

Solve for ¥ abc+2x=5x—y.

1z of 12
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Solvefor x . y—T7=x+3

Solve for x 0 124+4=8—-x

Salve for x© Tw—x=8p+g
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Solve for x 0 pg—x=16z+g

solve for x T f=x 4ty +1

Solve for x - rt+gh—x=—gh—1t
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Introduction

This lesson explains how to solve linear equations using multiplication and
division. The Golden Rule still applies—you must perform the same operation on
both sides of an equation in arder for the two sides of the equation to remain
equal.
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Using Division to Solve an Equation

We have seen that you can use addition to"undo" subtraction and subtraction to
undo addition in order to isolate a variable. Similarky, you can use multiplication
to undo division and division to undo multiplication for the same purpose.

Fecall that solving an equation for a variable is the process of getting that
variable alone on one side of the equal sign.

EXAMPLE A
Sover 3oz-=T0
YWariable z is being multiplied by 25 . Since the opposite of multiplication is

division, we can use the Golden RFule to divide both sides of the equation by 35
to get rid of the unwanted multiplication:

25z 70
R
Mz _,
w4
T
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Question: Solve: 215 = 887 .

Question: Solve: 25x =125,

Cuestion: Saolve: —33z = 99
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Using Multiplication to Selve an Equation

Mow we'll see how you can use multiplication to undo division to solve an
Brjuation.

EXAMPLE B

Salve far & %: 120 .

Wariable s is being divided by & . The opposite of division is multiplication. So,
we can use the Golden Rule toisolate = by multiplying both sides of the

equation by &

5 =T
5

ﬁ;’,3=?20
=720

Question: Solve; i =10,
23

4 of 10
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Ciuestion: Salve; i -3
17

Ciuestion: Salve;
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

EXAMPLE C

Sokve for O %C:H:

In this case, we could first multiply both sides of the equation by 7 . Then we'd
have 5C° on the left side, and we would need to divide both sides by 5 to
isalate 7.

Instead, we can isolate © in one step by multiplying both sides of the equation

s 5
oy i ,which is the reciprocal of =
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Ciuestion: Salve; %x — kg

=3 &

Question: Solve, — ¥

5 5
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

e = i Do
Cuestion: Solve: TZ 5 -

Question: Solve: %y =28
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

EXAMPLE D
Sowefora: 23az—-18=51.

Eefore worrying about the 2%z term, notice that 18 is subtracted on the left
side of the equation. Take care of this first to isolate the term with the variable
an the left side—add 18 to both sides of the equation:

23 —18 = 51
+18 I8
23 = 69

Mow, we can isolate a by dividing both sides of the equation by 23

23 64
R
N.a=3
e

=3

In general, it's bestto isolate the term with the variable by itself onone side of
the equal sign before multiplying or dividing to cancel its coefficient.

2 of 10
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SOLVING LINEAR EQUATIONS BY MULTIPLICATION AND DIVISION

Extended Example 1a
Solve: Sx+17= 232,

10 of 10
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-

Solve for w: ———12=10
W

Solve for the variable.
14r—7=21

1
solvefor s —x+—x=23
3 2

- -

Solve for the variable.

-
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Solve for g . 3—%@213

Solve for the variable.

1 1
:I+:I:3

- -

z
Solve for t; '?-I—S: -7

Module 6- Section 2- page 12



SOLVING GENERAL LINEAR EQUATIONS

Introeduction

This lesson presents a series of exarmples that show how to solve various linear
Bruations. There are also a few examples that show how to sokve nonlingar
BCuations by "corserting” therm to lingar egquations.
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SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE A
Sove 35x—B2=-29x446

The variable x appears on both sides of the equation. To get all the x terms
together on the same side of the equation, we will cornbine the variable terms on
the side with the larger coefficient.

Step 1. Move all variable terms to the left side of the equation by adding 22x to
both sides:
S5 x—Be =radzdh

+29x + 29
Gdx —B2= &
Step 2 To isolate the term with the wariable, add 22 to both sides:
Bdx—82 = &
+R2 482

f4x =88
Step 3: To isolate x| divide both sides of the equation by 64
64z BB

64
M
L

Z2 of 15
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SOLVING GENERAL LINEAR EQUATIONS
Extended Example 1a

Solve: 3x+15=8x-70.
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SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE B
Solve: 3(4w—8)+14 = Sw—31,

Step 1: Distribute the = to remove the parentheses:
law— 24 +14 = Zw— 31
Step 2 Add —24 4+ 14 12w —10 = Sw— 31

Step 30 Move all variable terms to the left side of the equation by subtracting Sw
from both sides.
12w —10 = 5w—-31

—ow — ow
Tw—-10=-31
Step 4: |solate the variable term by adding 10 to both sides of the equation:
Tw—=10=-31
+ 1 410
Tw=—21
Step & 1solate the w by dividing bath sides of the equation by 7 .
Tw =21
O
Yo
‘i 3
w=—23

4 of 15

Module 6- Section 3- page 4



SOLVING GENERAL LINEAR EQUATIONS

Extended Example 2a

Solve: 5(4x-2)=15(x+2).
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SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE C
Sokve for x: 5[3x—2:|+pq :4[pq—3)—x.

Femember: The goal in solving an equation is to isolate the specified wariable.
Don't get distracted by the otherwvariables!
Step 1: Distribute the 5 and 4 to remove parentheses:
15x-10+pg=dpg—-12—x
otep 20 Move all x terms to the [eft side by adding x to both sides;
12x =104+ pg=4pg-12-=x
+x i
16x=104+pg =4pg —12

Step 3. Isolate the x term, by adding 10 and subfracting pg from both sides:
16x=104+pg = dpg-12
+10 = pg - pg+10
tha = Bhg=7
Step 4 Isolate the x term by dividing both sides by 16

16x  3pg-d
16 16
Mox _ 3pg-2
™ 16
. 3pg — 2
16

& of 15
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SOLVING GENERAL LINEAR EQUATIONS
Extended Example 3a

Salve far y '3['5x —2y)+a=x-T{a-3y).
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| SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE D

Solve for x: 5=E[B—x)+i.
< 3

otep 1. Distribute the % and reduce the fractions to lowest terms:

Step 2 Multiply both sides of the equation by 12 to cancel all the denominators
(since 12 is the least common multiple of all the denominatars):

B

1255 =12 bt

4 3

continued. ..
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| SOLVING GENERAL LINEAR EQUATIONS

Example D, continued...

Step 3; Distribute the 12 to eliminate the parentheses:

125:13(6—E£+EJ
4 3

12:3%. 12.5
+
3
4.3.3x 4.3.5
+
3
h33x+4j5

X 7

60=72-9x4+20
Step 4: Combine like terms: 60=92 -9x

Step 5; Isolate the x term by subtracting 92 from both sides of the equation:
60 = 892-9x
-92 - 92
EiRE A R

bl=Td 6~

60 =72~

Glk="Fd~

Step 6: Isolate x by dividing both sides of the equation by =9
-32 -9z
-9 -9
32 Ax
P

32 _
9

X
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SOLVING GENERAL LINEAR EQUATIONS

Extended Example 4a

Solve for x: 3= % s Exj = .

2

10 of 18
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SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE E
Solve: 5(x—7) =0

We could solve this equation in the same way as before. However, in this case,
we can solve the equation more easily by looking at its special structure.

The equation says that 5 times (x—7) equals 0.

Wie know that 5 times 0 equals 0, and since 5= 0, we must have
x=7=0.

Since 7 —7 =0, the solution to our equation is
K="

The maoral of the story is: amytime a product is 0, one of the factors must be 0

If A8 =0,then A=0 or 5=0.

Question: Solve: 0 =12({x+9).

11 of 15
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| SOLVING GENERAL LINEAR EQUATIONS

Question: Solve:

Question: Solve:

12 of 18
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| SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE F

This is a rational equation, which is an equation with 2 variable in the
denominator. Sometirmes such eguations can be "converted” to linear eguations,
A% shown Delow.

Step 1. Multiply both sides by x to end up with a linear equation:

x-[2x+4]:x-3
-3

x-(2x+4)
kg,

2x+4 =3x

—NES

Step 20 Combine the x terms by subtracting 2x from both sides:

Z2xr+4 3x
—-2x

continued. ..

13 of 15
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SOLVING GENERAL LINEAR EQUATIONS

Examplie F, continued...

Checking our answer, x =4

So, x =4 is our solution.

A Word to the Wise:
We must check solutions to rational equations to make sure that we don't
end up with & zero in the denominator, which is undefined. But it's always
good practice to check your solutions when solving any equation.

14 of 13
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SOLVING GENERAL LINEAR EQUATIONS

EXAMPLE G

C3x+1 2x+6

x—5 x—5

S0fvE

This rational equation can be transformed to a linear one by multiplying both
sides by x — 5. This cancels out hoth denorinators:

I':x—ﬂ)- Ax+1 =I':x—5)- 2x 46
x—5 -5

[x—5:l-|:3x+1:l _ [x—ﬂj-[2x+6:|
Iix—5:| (x—ﬂj
(3757 -(3x+1) (-9 (2x+6)
P 7

2x+1l=2x+6

Comhbine the x terms by subtracting 2x from both sides of the equation:
3x+1 = 2x+6

—2x —2x

bl It O
Isolate the x term by subtracting 1 from both sides of the equation:

xr+1 = &

-1 -1
¥ EED

continued...
15 of 18
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SOLVING GENERAL LINEAR EQUATIONS

Example G, continued. ..

Mext we check our possible answer, x = 5, by substituting it into the original
equation:

Zr+1 3 2r+6
=5 =5

=3

£ ol 24548
3= 3

—
o
]
—
(o]

These expressions appear to be equal at first, butthere is a serious problerm:
the denominators both equal zero. Dividing by zero is undefined. This means the
only possikle solution doesn't solve the equation. The equation has no solution.

If your algebrais correct, the only way a possible solution can fail to be the
actual solution is if the denominator equals zero. Possible solutions that make a
denorninatar egual zero must be eliminated since they make the original
equation undefined.

16 of 15
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! SOLVING GENERAL LINEAR EQUATIONS
Extended Example 5a

17 of 18
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SOLVING GENERAL LINEAR EQUATIONS

Summary

F  Always do the same thing to both sides of an equation (the Golden
Fule).

* |solate the wvariable or the term(s) containing the variable on one side of
an eguation. This may invole combining like terms more than once,

# lse gaddition to "undo” subtraction and use subtraction to undo addition.
They are opposite operations.

#  lse multiplication to undo division and wuse division to undo
multiplication. They are opposite operations.

END OF LESSON 18 of 18
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1
Solve: I—:I—Sz 0

-

4 1
Solvefor x . —x—12=——x

J J

Solve the following.

4 1
—d-12=-—g
5 5
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Solve for x —— ——— =0

1 . .
Solve for x 3p+:.x =5(x—-1)

-

2x S

= +1
x—4 x—-4

Solve for x:

Module 6- Section 3- page 20



| APPLICATIONS INVOLVING LINEAR EQUATIONS

\

Introduction

This Iesson shows you various techniques ta help you salve some "real-world"
problems using linear equations.

LY
N
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Solving Word Problems

Read the problem several times to understand what wou are being told and
what you are being asked. Then, follow these steps:

1. 0rganize the information. |dentify the known values and Use
variables to represent unknown values. It's very helpful to visualize the
problem. If possible, draw and label diagrams with the information
provided inthe problem.

2. Use a formula or write an equation. Lse this to relate known and
Unknown values.

3. Selve. Solve the equation fram Step 2 above.

4. Answer the question. Referto the guestion asked inthe original
problem.

5. Consider/check your answer. Does it seem reasonable? If not, start
over at Step 1.

Module 6- Section 4- page 2



APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE A
The perimeter of a rectangular garden is 160 feet. The length is three times the
width. What are the width and the length of the garden?

Step 1: Organize the infarmation given and draw the garden. Use variables to
represent the dimensions. Let w be the width of the garden. We are told

the length is "three times the width," or 3w. 3w

W W

JIw
Step 2 The perimeter of a rectangle is the sum of the lengths of all of its sides.
We are told that the perimeter of this ganden is 160 feet. 5o the
equation should ook like this: 160 = w4 2w+ w + 2w

160 = 8w
Step 3 Solve for w by dividing both sides of the eguation by 3;
160 8w
g 8
20 = %
20 =w

Step 4: Mow you know that w = 20 ft | sovou can find the length.
3w=3(201ft) =601t

Step & Check this answer by finding the perimeter;
P=20ft+60 420 t+60f=1601. v
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APPLICATIONS INVOLVING LINEAR EQUATIONS

_ _ Extended Example 1a
The perimeter of a rectangular garden is 36 meters. The length is five times the
width. YWhat are the width and the length of the garden?
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE B

An investor invests $2,500 in the stock market. At the end of one year, she sells
hier stock for $2,800. YWhat is her rate of retum?

Step 1. Organize the information. The initial investment, or principal, is $2500.
The amount after 1 year is $2 800. We need to find the rate of return, » .

Step 20 Use the formula for simple interest learmed earlier; 4 = P[l +r).

Substitute given infarmation: £2,800 = £2,500(14 7).

Step 3 Salve far 7 2,800=2,500(1+7)
2,800 = 250042 500r
—-2,500 —2.500
200 = 2, 500x
300 Z2500#
2,500 2,500
3 EA0
25 TS
Ql2=r

Step 4. The investor's rate of returnis 12%.
Step 5. Use the formula to check the answer. 4= P(1+ )

2,800 = 2,500(1+0.12)
2800 = 2500+ 300
2200 =2800 ¥

5 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Extended Example 2a
An investor invests $22,000 in a business venture. At the end of one year, he
sells his share of the business for $27,060. What is his rate of return?

Module 6- Section 4- page 6



APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE C
The sum of three consecutive integers is 123, What are the three integers?

Step 1. Atfirst, it seems as though we can use x, ¥, and z to represent the

integers. While this may be true, we can also express them using a
single variahle.

Since we know that the integers are consecutive (they ocour one after
the other), we can |et x be the first integer. The second integer can be

x+1, and the third integer can be x4+ 2.
1 42M 4 3 =123
g+l EEsd =123

Step 2 So, the equation is:

Step 3 Sokve for x:
x+x+1+x+2=123

Ax+3=123

Ax+3=123
-3 -3
3x =120
% d2n
T
x=40

Step 4: Since the first integer is 40, the three integers are 40,41, and 42,
Step & Check this answer 404+ 41442 =123 v

7of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Extended Example 3a
There are three consecutive even integers such that twice the sum of the first
two integers is three times the third integer. What are the three numbers?

Module 6- Section 4- page 8



APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE D
The length of the longest side of a triangle is twice the length of the shortest
side. The length of the middle side is two |ess than the length of the longest
side. If the triangle's perimeter is 23 cm, how long are the triangle's sides?

Step 1. Draw and label a picture of the triangle. Call the shoest side x . 5o the
longest side is 2x . The middle side is "two less than the longest side "

soits lengthis 2x— 2. 2y
X

Zv—2
Step 2: The perimeter, 23 cm), is the sum of these three sides, so we have:
x+2x+[2x—2) =25
Step 3: Solve: S LA
Isolate the x term by adding 2 to both sides of the eguation:
Sx—-242=23+2

Sx=25

lsolate x by dividing both sides by 5
5z 25

3

5
%:5

A=l
Step 4: Answer the guestion: The shortest side, x,is 5 cmlong. The
longest side is 2(5) =10 cm, and the middle side is 10-2 =8 cm.

Module 6- Section 4- page 9



| APPLICATIONS INVOLVING LINEAR EQUATIONS

Extended Example 4a
The length of the longest side of a friangle is 3 inches more than twice the [Ength
of the shortest side. The length of the middle side is 4 inches more than the
length of the shortest side. The perimeter is 35 inches. How long are the sides?

10 of 13
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE E
The area of a triangle is 253 square inches, and its height is 22 inches. What is
the length of the triangle's base?

Step 1:We know A= 253 in® and k=22 in.

bz
Step 2: The area of atriangle is ane-half the hase times the height or A= ? .

Substituting the given information, we get: 253 = % :

otep 30 Solve this equation. start by reducing the fraction to lowest terms:
553 = g 211

3
253 =11t

Solve for & by dividing both sides of the equation by 11
255 ik

11 11
NG
™,
B
Step 4: The triangle's base is 23 inches long.

Step &: Use the formula to check: A= EB;E = 526 =2 D5 \/

23

11 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Question: The area of atriangle is 102 square meters, and its height is 12 meters.
What is the length of the triangle's base?

12 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE F
The area of a rectangle is 195 sguare microns, and its width is 13 microns,
What is the rectangle's length?

Step 1: We know that A =125 square microns and ¥ = 13 microns.

Step 2: The area of arectangle is the length times the width: A= L#
Substituting the given information, we get: 195=L.132.

Step 3 Saolve for L by dividing both sides of the equation by 13

185 £33
13 13
15= LM
s
15 I

Step 4: The rectangle's base is 19 microns long.

Step & Use the formula to check: A=13-15=1%5. v

13 of 19

Module 6- Section 4- page 13



APPLICATIONS INVOLVING LINEAR EQUATIONS

Question: The area of a rectangle is 361 square meters, and its length is
19 meters. What is the width of the rectangle's base?

14 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE G
If wou drove for § hours and your speed was 65 miles per hour, how far did you
travel?

Distance equals rate times time: & = #¢ . Substitute known valugs and solve.

g =65 e -5 hours

hour
=655 G -haours

hour
mHea-ﬂHﬁwi
ﬁbﬂ;

d = 325 miles

=525

Question: If you drove for 3 hours and traveled 216 kilorneters, what was your
AavErage speed?

15 of 13
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE H
Katie earns $64 per day, plus comrmission of 5% of total sales. If she takes
horme $83 on a certain day, what were hertotal sales for that day?

Step 10 If E represents her earnings on the day, and 5 represents her sales for
that day, then: & = &4 4+ 0.03 5 . Substituting the given infarmation, we

get 83=64+ 0055

Step 2: Solve. Subtract 64 from both sides, to isolate the & term:
B3 —6d= 6440055 -84

19 = 00548
Divide both sides by 0.05t0 solve for &'
19 0058
0.05 0.0
19 TL S
0.05 8L
380=4

katie's sales for the day were $380.

16 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Question: Suppose you earn $88 per day, plus commission of 8% of your total
sales. If you take horme $159.04 on a certain day, what were your total
sales for that day?

17 of 13
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APPLICATIONS INVOLVING LINEAR EQUATIONS

EXAMPLE |
Marco earns the following scores on his algebra exams: 84, 93, 92, 82 What's

the Iowest score he can get on his fith exam to have an exam average of at
least 907

Step 1: If his average is 90 and his score on the fitth exam is x| then we have:

B4+93+92+82+4x _ o
5
Step 2; Salve:
35145 _y,
5
LR e
{350
Lo ) [‘i %)~ 450
3514 x = 450
3514 x—351= 450 - 351
=59

Marco needs at least a 99 on his fifth exam in arder to earn an exam
average of 90

15 of 19
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APPLICATIONS INVOLVING LINEAR EQUATIONS

Question: Sondra eams the following scores on her Spanish guizzes: 73%, 90%,
72% . What's the lowest score she can get on her fourth quiz to have 3
guiz average Of at least 80%7?

17 of 13
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If wou wish to travel 2800 miles in S hours, what should your average speed
be’ What kind of transportation should you Use?

One number is 5 more than another number. Their sum is —15 .
Wi'hat are the numbers?

The sum of two consecutive odd integers is 56 Find the integers.
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The perimeter of a triangle is 24 in. The longest side is 4 more than the middle
1
side, and the smallest side is - the length of the middle side. YWhat are the

lengths of the sides of the triangle?

In the same class, Mary has a total sum of 350 points on 4 tests.
If she scored 100 points on the fifth and last test, what is Marie’s
test average?

In a certain triangle, the longest side is five times as
long as the shortest side, and the middle side is 23
more than the shortest side. If the triangle’s perimeter
is 72, then how long are the sides of the triangle?

An investment of $1,009 grows to $1,142.27 after one
year. What is the rate of return? Round your answer
to the nearest percent.

Module 6- Section 4- page 21



SOLVING LINEAR INEQUALITIES

Introeduction

This lesson shows how to solve and graph linear inegualities. Recall the
definitions of the inequality syrmbols:

A« F means "4 islessthan &

A=F8 means "A isqgreaterthan 5"

A=F8 means "Aislessthanoregualto &°

A= 8 means "A isgreaterthan or equal to & "
YWhen solving a linear inequality, the ineguality symbol is treated just like our old
friend the equal sign. So the "Golden Fule” applies as before... EXCEPT far one

thing: WWhen wou multinhy ot divide both sides of an ineguality by a negative
number, the direction of the ineguality must be resersed.
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SOLVING LINEAR INEQUALITIES

EXAMPLE A

Solve: X+ 36— 2.
Step 1. Move all variable terms to the left side by adding 2¢ to bath sides:
o e e B S TR 0

TE+3 <6

Step 20 Isolate the variable term by subtracting 3 from both sides:
Tt+3-3< 6-3

TE o2 3

otep 30 solve for £ by dividing both sides by 7. Since 7 is positive, the direction
of the ineguality does naot change:

M

M

| =

We can graph this result on the real number line. The factthat £ is 1ess than %
means that all numbers to the left of % are part of the salution, indicated by the
red amow in our graph (see below). Since we have "less than" (<) but not "less
than or equal to" (=7, % is not included inthe solution. We indicate this with an
open circle at % . Below is the graph of the solution on the real number line.

o
L e

&
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| SOLVING LINEAR INEQUALITIES

Extended Example 1a
Salve 2x+10 > 4 and graph the solution.
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SOLVING LINEAR INEQUALITIES

EXAMPLE B

Solve the linear inequality 4x — 7 = 6x—11 and graph the solution,

Step 1: Corhine the wariable terms by subtracting 4x from both sides of the
ineguality:
dx—-T-dx=6x-11-4x
-J7=2x-11

Step 20 Isolate the variable term by adding 11 to both sides of the eguation:
=7+1122x-11+11

4z 2x

Step 3: Divide both sides by 2 to solve the inequality.
Since 2 is positive, the direction of the inequality does not change.

4 2x
Sl S
£ 2
QEE
2= x
Step 4: Graph. .
) b

s

The filleckin circle indicates that 2 is included as part of the solution since we
have x i5 "less than or equalto" 2 .

4 af 9
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SOLVING LINEAR INEQUALITIES

Extended Example 2a

Solve 13- 3z = —17 - 52 and graph the solution.
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SOLVING LINEAR INEQUALITIES

EXAMPLE C

Solve and graph the inequality —5x+8 =23

Step 1: Isolate the x term, by subtracting 8 from both sides of the equation:
-5x+8-8=23-8

—eee 15

Step 2: Divide both sides by —5 to solve the inequality.
NOTE: Since we are dividing by a negative nurmber, the direction of the

inequality is reversed.

—3x =13

oyl

i i
L SR

&Y
Xz ih
Step 3: Graph. 7

4

=3
Again, the arrow indicates that all numbers to the right of —3 are part of the
solution and the filled-in circle indicates that —3 is part of the solution.

& aof 9
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| SOLVING LINEAR INEQUALITIES

Extended Example 3a

Solve 2 — 27m <—25 and graph the solution.
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SOLVING LINEAR INEQUALITIES

EXAMPLE D
Solve and graph: —% -7 <.

Step 1: Isolate the variable term by adding 7 to both sides:

—%—? FEEEET

W

- — <5
3

Step 2: Solve the inequality by multiplying bath sides by —2 . Since we are
multiphying by a negative number, we must reverse the direction of the

inequality
_3_(_EJ e
3

-3 —w
3

X

Y = —27
W =27
We could have multiplied by 3 to eliminate the denominatar, but by multiplying

by —3 we got rid of the negative sign in front of the variable (since a negative
times a negative is positive).

=27

Step 3 Graph the solution:

L

A
ol
27

2 aof9
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| SOLVING LINEAR INEQUALITIES

Extended Example 4a

; 2e 7
Solve and graph, ——+11 < — .
grap 5 10
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8
Insert =, < or = to make the following a true statement: : —

Insert =, <, or = to make the following a true statement: 210 10°

Solve and graph: 4—6x = —8
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Solve the inequality for the indicated variable. Graph the solution.
3(2y—1)=2(1-3y)

Solve and graph: S(4—y)z3(4y-2)

3 1
Solve and graph; — y+2=—y—=35
_1}’ 3 ¥
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