Introduction to SOLVING LINEAR EQUATIONS
When two "things" are equal they create an equation.
The statement "Bobisaniceguy” could be written as the equation Bob = nice guy

Equations have three parts. theleft side, the right side, and the egquals sgn.
The equals sgn meansthat the left side and the right side ae, simply, the same.

In algebra, an equationis creaed by equating two expressons. An expressonisa combination
of letters, numbers, and math symbals.

3x + 5isatwo termed expresson. 20isasingle termed expresson.
When we gjuate the expressons, we aede an equation: 3x +5=20

To solve an equation means to find the value for the variable that will make the original equation
true. Inshort, to solve meansto find anumber that can be put where the letter is. When the
arithmetic is completed, bath sides of the equation will | ook the same.

Example,

In 3x+5=20, if x is5
wewould oltain 3(5) +5=20
15+5=20
2620

There ae aseries of steps that must be foll owed to solve an equation.

STEPSFOR SOLVING A LINEAR EQUATION

1. Combine like terms on either side of the equation before you try to solveit.

2. When the equation hes the letter (the variable) on ore side, move any term withou aletter to
the oppdasite side by "doing the oppdasite operation”. What you doto the left, you must do to right
(stand up,sit down, fight-fight-fight!)

3. Finaly, youwant "x" asthe axswer. Y oumay need to either divide or perhaps multiply by the
redprocd to change the number in front of x toa 1.



Examples:
1. Solve the equation:
X +5=17
Solution:
Kee "3x" ontheleft.
Move 5 to right by doing the oppdsite.
Subtraa "5".

3X+5-5
3X

17 -5
12

We want "1x".

Undo"3 times x" by doing the oppasite.
Divide bath sides by "3" ( the number in front of x )

(B3 = (123
1x =4

The solutionis™ x equals four".

2. Solve the equation:

1IXx+2+4x-3x-6+2x-6x=-8+1+4

Combine like terms on ead side:

1IX+2+4x-3X-6+2x-6Xx=-8+1+4
11X +4x -3x +2Xx-6Xx+2-6=-8+1+4
8x -4  =-3

Kee "8x" ontheleft. Move "-4" to the right by doing the oppasite.
Add"4".

8x-4+ 4 = -3 + 4
8x = 1



Wewant "1x", so dvide both sides by "8".

(8x)/8
1x

(1)/8
18

The answer is "X equals one-eighth.”

3. Solve the eguation:
(8/5)x-(4/5)x + 1=(7/25)

Keeg "X" onthe left.
First combine like terms using the arithmetic of fradions.

Recdl that (8/5) - (4/5)is(4/5)

(8/5)x - (4/5)x + 1=(7/25)
(4/5)x + 1=(7/25)

Movethe"1" to the right by subtracting "1".
Subtradionisthe oppdasite of addition.

(4/5)x+ 1-1=(7/25)-1
(4/5)x =(7/25)-1

Obtain a mmmon denominator, so you can combinethe ( 7/25) andthe (- 1)
Remember that 1= (2525)

(4/5)x = (7/25)- 1
(4/5)x = (7/25) - (25/25)

Now subtrad ( 7/25) and ( 25/25)
Remember: (7/25) - (25/25)is(7-25)/( 25) whichis( - 1825)

(4/5)x = (7/25) - (25/25)
(4/5)x = (- 1825)

To oltain "1x", multiply both sides of the equation by the redprocd of ( 4/5); the number next
to"x" .
Thereciprocd of (4/5) is(5/4).

(4/5)x = (- 1825)
(5/4)(4/5)x = (5/4)(-1825)



Cancd common factors.
(5/4)(4/5)=1

(5/4)(-1825) ( /4)( -185) Reducefadorsof "5".

( Y/4)( -185) Now reducefactors of "2"

(v2) -95)

Multiply fradions: top times top and bdtom times bottom.
(v2) -95)

= (1*-9)/(2*5)

= (-9 )/( 10)

= -9/10
So after al of the work with fradions, our equation,
(5/4)(4/5)x = (54)(-1825)
has become

1 = -9/10

The solutionis™ x equals a negative one-ninth".

STEPSFOR SOLVING A LINEAR EQUATION

with letters on both sides of the equation.

1. Combine like terms on either side of the equation before you try to solveiit.

2. Dedde onwhich side of the eguation you want al of the terms with letters.

Do you want the letters on the |eft? If so, move the terms with letters to the left and move the
constants to the right side. Remember to move terms by "doing the oppasite operation”.

3. Finaly, youwant 1x asthe answer. Y ou may neel to either divide or perhaps multi ply by the
redprocd to change the number in front of x toa 1.

1. Example:
Solve the eguation:

X+5x-3+1x =14+ 3x + 2X
Combine like terms.

IXx+5x -3+ 1x =14+ 3x + 2X

X+5x+1x-3 =14+ 3x + 2x
X-3= 14+ 5x



Dedde onwhich side to have the letters.
| choose "left" in this problem.

So | move the terms with "x" to the left and the constant terms to the right

7x -3= 14+ 5x
X -5x-3 = 14+ 5x - 5x

X-3= 14
X-3+3= 14+3
2X = 17

We want "1x". Divide both sidesby "2".

2X
(2x)/I2
1x

17
(17)/2
172
The solutionto the equationis” x equals ®venteen halves'.

2. Example:

Solve the equation:
L7x-1)+3(2-5x)=4(3x+5)

Combine like terms (after you wse the distributive law).

A(Tx-1)+3(2-5x)=4(3x +5)
A(Tx) +4(-1) + 3(2) + 3(-5x) = 4

3x) + 4(5)
28 - 4 + 6 - 15 = 1% + 20
28« - Bx - 4 + 6 = 1 + 20
13x + 2 = 11X + 20

Dedde onwhich side to have the letters.
| choose "left" in this problem.

So | move the terms with "Xx" to the left and the constant terms to the right.

1X +

2 = 1x + 20
1X - 12x+ 2 = 1x -12x + 20
Ix + 2 - 2 = 20 - 2
1x = B

Wewant "1x" and that is what we havel

The solutionis" x is18".



