87

Sect 7.3 — Solving Simple Equations

Objective 1: Definition of a Linear Equation.

An equation is a statement that two quantities are equal. An equation can
be as simple as 4 quarters = $1, or it could be more complex like

3x = 2.7 and 2x* — 5x + 4 = 23. A solution to an equation is the value of x
that makes the equation true. For example, x = 0.9 is a solution to the
equation 3x = 2.7 since if we replace x by 0.9 and do the multiplication,
we get: 3(0.9) = 2.7. Some examples of equations are:

Ex. 1a 3x+11=8 Ex. 1b dy—-6z+2 =0
Ex. 1c 1i3w=52 Ex. 1d  8x*—27 =37

Determine whether the given number is a solution of the equation:

Ex. 2 x—5=4x+10;5
Solution:
Replace x by 5 and work out the left and right sides:
xX—5=4x+10
7(5)—-5=4(5+10
35-5=20+10
30 =230 True
So, 5is a solutionto 7x—5 =4x + 10.

Ex. 3 03y—-11=15y-25;-2
Solution:
Replace y by — 2 and work out the left and right sides:
03y-1.1=15y-25
0.3(-2)-11=15(-2)-25
-06-11=-3-25
-17=-55 False
So, — 2 is not a solution to 0.3y — 1.1 = 1.5y — 2.5.

1 2 7

Ex. 4 —6t+3—6,—3
Solution:
Replace t by — 3 and work out the left and right sides:
_ iy 2L
6 3 6

1 2 _ 1
B
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True; So, — 3 is a solution to —

Objective 2 The Addition and Subtraction Properties of Equality.

The goal in this section is to use some properties of equations to isolate
the variable on one side of the equation. Let us start with a definition.

Equivalent Equations are equations that have exactly the same solutions.
So, for example, 7x — 5 =4x + 10 and x = 5 are equivalent

equations since they have the same solution (x = 5). We need to develop
some properties that will allow us to take with a more complicated equation
and then write it as a series of simpler equivalent equations:

Solve the following:

Ex. 5 x+8=11 Ex. 6 x—3.2=48
Solution: Solution:
Since3+8=11,thenx=3 Since 8 —-3.2=4.8,thenx=8
Or, 11 -8=3. Or, 4.8 +3.2=8.0=8.
8 _ 7
Ex. 7 X + rialT:

This problem we cannot find the answer just by looking at it. We will need
to develop some properties to help us solve it. In example #5, the second
way we solved the problem was by subtracting 8 from 11. On the left side,
if we subtract 8 from x + 8, we get x. So, by subtracting 8 from both sides of
x + 8 = 11, we get the equation x = 3. In example #6, the second way we
solved the problem was by adding 3.2 to 4.8. On the left side. if we add 3.2
to x — 3.2, we get x. So, by adding 3.2 to both sides of x — 3.2 = 4.8, we get
x = 8. This means we can add or subtract the same quantity from both
sides of an equation without changing the answer. These are known as the
Addition and Subtraction Properties of Equality.

Addition and Subtraction Properties of Equality:

If a, b, and c are algebraic expressions and if a = b, then
1. a+c=b+cisequivalenttoa=b. Addition Property
2. a-c=b-cisequivalenttoa=b. Subtraction Property
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So, to solve x + 8 - L we will subtract % from both sides:

9 12
xt+ =L
9~ 12

8 __8
9 9
1

X=~ 35

Solve the following:

Ex. 8 —-92+r=-3.1
Solution:
Add 9.2 to both sides to
get r by itself:

—-92+r=-3.1
+92 =+090.72
r = 6.1

Check:
—-92+r=-3.1

-9.2+(6.1)=-3.1
—-3.1==3.1 True
So,r=6.1
2 3
Ex. 10 3 p- vy
Solution:
Add - to both sides to
get p by itself:
2

2_,_3
3 4
+i: +i
4 4
17 _
1——p

17

So,p=—

12

Ex. 9 x+9=-25
Subtract 9 from both sides
to get x by itself:

XxX+9=-25

-9=-9

X =—-34
Check:

XxX+9=-25
(—34)+9=-25

—25=-25 True
So,x=-34

2 (17 3
Check: 5 =(37) -5
2 2

3 -5 Ie



Ex. 11 6x + 8 = 7x

Solution:

We want to have the x terms
on one side of the equation.
Subtract 6x from both sides
to get 8 by itself:
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Ex. 12 —3x—94=-4x+5.1

Solution:

We want to get the x terms
on one side of the equation
and the constant terms on
other. Add 4x to both sides

6x + 8 = 7x & then add 9.4 to both sides:
—6x__ =—6X —3x—94=—4x+5.1
8=Xx + 4x =+ 4x
Xx—9.4=51
Check: 6(8) + 8 =7(8) +94=+94
48 + 8 = 56 x=14.5

56 = 56 True Check:
—3(14.5)-9.4=-4(14.5) + 5.1
—-529=-529 True
So, x = 8. So, x = 14.5.

Objective 3 Multiplication and Division Properties of Equality.

Multiplication and division properties of equality work in a similar fashion to
the addition and subtraction properties of equality. Consider the following:

Solve the following:

Ex. 13 3x = 27 Ex. 14 %=1.1
Solution: Solution:
Since 3¢9 = 27, then x = 9. Since 5.5+ 5=1.1, then

Or,27 +3=09. x=25.5.0r,1.1¢5 =55,
In example #13, the second way we solved the problem was by dividing 27
by 3. On the left side, if we divide 3x by 3, we get x. So, by dividing both
sides of 3x = 27, we get the equation x = 9. In example #14, the second
way we solved the problem was by multiplying 1.1 by 5. On the left side. if

we multiply % by 5, we get w. So, by multiplying both sides of % =1.1 by

5, we get x = 5.5. This means we can multiply or divide both sides of an
equation by any non-zero quantity without changing the answer.

Multiplication and Division Properties of Equality:
If a, b, and c are algebraic expressions with ¢ # 0, and if a = b, then
1. ac =Dbcis equivalenttoa=b. Multiplication Property

2. % = % is equivalentto a = b. Division Property
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There are several comments that need to be made about these properties.
First, we cannot multiply both sides of an equation by zero. If we do, we will
get an equation that has a different solution than the original equation and
hence it will not be an equivalent equation. We also cannot divide both
sides by zero since division by zero is undefined. Finally, since dividing by
a number is the same as multiplying by its reciprocal, we may find it easier
to multiply both sides by the reciprocal of a number.

Solve the following:

Ex. 15 —1.875x = - 0.465
Solution:
Divide both sides by — 1.875
to solve for x:
—1.875x = —0.465
-1.875 -1.875

x =0.248

Check:
—0.465 =—-0.465 True

So, x = 0.248.

Ex. 17 _iﬂ =_4532

Solution:
Multiply both sides by — 11

to solve for x:

- 11(25) = - 11(- 4.532)

x = 49.852
Check: 3% =—4.532
—4.532 = - 4532 True
So, x = 49.852.

—1.875(0.248) = — 0.465

Ex. 16 —17x =45
Divide both sides by — 17
to solve for x:
—17x = _45
-17 =17
45
X==-47
45
~17(-22) =45

45 = 45 True

_ 45
SO,X——F.
4., 14
Ex. 18 7t——?
Solution:

Multiply both sides by the
, 4
reciprocal of 2 to solve for t:

L3 =3 %)

Check:

-_ 4
18
. 4 49 \ _ 14
Check:  S(-=2)=-—¢
14 _ 14
—?—— 9 True
49



Ex. 19 —-X=-6.5
Solution:
Divide by — 1:
-x _ -65
1
X=6.5

Check: - (6.5)=-6.5

—6.5=-6.5True

So, x =6.5.

Solve, but do not check the answer:

Ex. 21 —7x=0.462
Solution:
Divide both sides by — 7:
—7x=0.462
-7 -7
x =—0.066

Ex. 23 _ ; = 0.462
Solution:

Multiply both sides by — 7:

-7(-2) =-7(0.462)
=-3.234

Ex. 25 4y =0
Solution:
Divide both sides by 4:
4v = 0

4 4
y=0
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Ex.20 -3.2p=0
Divide by — 3.2:
-32p _ 0
~32  -32
p=0
Check: -3.2(0)=0
0 =0 True

So, p =0.

Ex. 22 —7+x=0.462
Add 7 to both sides:
—7+x=0.462
+7 =+7
X =7.462

Ex. 24 —7-x=0.462

Add 7 to both sides:

—7-x=0.462

+7 =+7
—X=7.462
To solve for x, divide both
sides by — 1
—X =7.462
— 1 -1
X=—7.462

Ex. 26 y+6.4=64
Subtract 6.4 from both sides:
y+6.4=64
—-64=-64
y=0




93

Objective 4: Solving Applications.

Ex. 27 If the voltage (V) of circuit is 24.0 volts when the current (l) is

0.097 amperes, find the resistance in ohms (R) of the circuit.
Use V = IR.
Solution:
Replace V by 24 and | by 0.097 and solve for R:

V=1IR

24 = 0.097R (divide by 0.097)

24 =0.097R
0.097 0.097

247.42... =R (round to two significant digits)
R = 250 ohms
The resistance is 250 ohms.

Ex. 28 If the perimeter of a triangle (P) is 37.5 m when two of the sides
are 5.2 m (a) and 19 m (b), find the third side (c). UseP=a+b +c
Solution:

Replace P by 37.5, a by 5.2 and b by 19 and solve for c:
P=a+b+c
37.5=52+19+c
37.5=242+c (subtract 24.2)
—242=-242
13.3=c (round to the lowest precision)
c=13m

The length of the third side is 13 m.



