Solving Linear Equations Notes and Practice           Name________________________________
Bellwork: 
1.  [image: ]              2.  [image: ]

ACT Question:  New one on board every day.  This is example of first one and the website I get it from.
http://sbstjohn.com/QODWebSite/PreElemAlg/alg_f036.htm
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Remember: Solving a linear equation is a process of undoing operations that have been applied to the variable when the equation was created. Your goal is to isolate the variable on one side of the equal sign.
Remember: You must always make the same changes to BOTH sides of the equal sign to "balance the equation".
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Practice:
	1.  26 = 8 + 9v


	2.  -15 + 2n = -9
	3.  -4m – 9 = -13

	4.  -6 = 


	5.  16 = 

	6.  -126 = 2k + 8

	7.  -17 = -2x – 15


	8.  3a + 11 = -20
	9.  18 + -5m = 8




A linear equation can have one solution, no solution, or infinite solutions.  The previous example was a linear equation with one solution.  
A linear equation with no solution means that there is no value for the variable that makes the equation true.  This is when the variable disappears and you are left with a FALSE statement. (ex. 3=7) 
A linear equation with infinite solutions means that any value for the variable makes the equation true.  This is when the variable disappears and you are left with a TRUE statement.  (ex. 12=12)
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Practice:
1.  4m -  4 = 4m                                                           2.  -9 + 4r = 4r – 3 - 6

3   24a - 22 = -4(1 - 6a)                                                  4.  3 = 3(x – 5) – 3(x – 6)
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Practice Solving with variables on both Sides and parentheses:
	1.
	−10  +  x  +  4  −  5 = 7x  −  5




	2.
	4n  −  40  =  7(−2n  +  2)

	3.
	−31  −  4x  =  −5  − 5(1  +  5x)




	4.
	38  +  7k  =  8(k  +  4)

	5.
	8x  +  4(4x  −  3) = 4(6x  +  4)  −  4
	6.
	4(−8x  +  5)  =  −32x  −  26





	7.
	−7x  −  3x  +  2 = −8x  −  8
	8.
	−14  +  6b  +  7  −  2b  =  1  +  5b 
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Practice solving equations with decimals:.
	1.
	0.72  =  0.4(x  +  1.4)
	2.
	0.6v  +  1.3v  =  3.04







	3.
	−4.84  =  −1.3k  +  2.7
	4.
	−2.4  =  2.4k  +  1.6k







	5.
	−0.5x  −  3.69  =  x  −  1.9  −  2.39
	6.
	2.1(2.3  +  2.1x)  =  11.65  +  x








Justify Steps to Linear Equations:
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Practice Justification Steps:
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@ Solving two-step equations:

Solve forx: 4x-7=37

Analysis: More than one operation has been applied to the
variable (4 has been multiplied and 7 has been subtracted). We
need to undo these operations in the correct order.

First, isolate the "term" containing the x. Get 4x by itself by
adding 7 to both sides.

Next, undo the multiplication by 4, by dividing both sides by 4.
This 2-step process is (1) using the additive inverse property to create a 0 on the
left side (-7 + 7 = 0), and using the additive identity to isolate the 4x, since 4x - 0
=4x,

Then the process (2) is using the multiplicative inverse to create a value of 1 and
the multiplicative identity to isolate x.

4x-7=37
+7 +7
4x 44
44
x=11

Undo any addition or subtraction first, then undo
Just remember that we never divide by zero.

multiplication or division.

Check answer: A nice bonus to solving equations is that you
always know if you have the correct answer. Simply substitute
your answer into the original equation and see if the result is
true.

Check:
4x-7=37
4(11)-7=37
37=37 True!
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‘When solving an equation, if your ¥'s drop out and you end up with a
statement like 12 = 12, then your equation is an identity and ALL values
‘make it true. If you end up with a statement like 1 =2, then your equation is|
a contradiction and NO values make it true.

Read more about Truth Values of Equations.
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@ Solving equations with variables on both sides of the equal sign:

Solve forx: 6x +8 =x-12

Analysis: This equation has variables on both sides of the equal |  6x+8 = x—12
sign. We need to get the x's combined into one term.

=X —X
"Move" the variable with the smaller cocfficient (in this case the v PP
term on the right). The sign in front of this x-term is implied o X +8=—
be positive. g _8
Subtract x from both sides. 5x =20
Now, proceed as shown in the example above. 5 5
x=-4

‘When like-variables are scattered throughout a problem, you must combine
the like-variables before you will be able to solve the problem.

Check answer:

-16=-16 True!
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Rather than showing all of the steps in solving an equation, some students
simply think of "moving” terms across the equal sign. If you think of
cquations in this manner, remember that moving any term across the "equal
sign" changes the term's sign.
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@ Solving equations containing parentheses:

Solve for m:  2(m + 10) = 4(m - 15)

Analysis: This equation contains parentheses.

The first step is to distribute across the parentheses to get rid
of the parentheses. (Multiply through.)

Now, proceed as shown in the examples above.

2m+10) = 4(m—15)
2m+20=4m- 60

-2m -2m
+20=2m-60
+60 +60

80 2m
272
40=m

eminde! ‘When parentheses are involved in the solution of an equation, remember
- = the distributive property.

Check answer:

Check:

2(m +10) = 4(m - 15)
2(40+ 10) =4(40 - 15)
2(50) = 4(25)

100 =100 True!

Tf you see an equation like 5x - (3x + 2) = 14, remember that there is an
implied "1" in front of the parentheses.

13x+2)= 14

cing carcful of the signs.

= 14 (the solution is x=8)
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@ Solving equations containing decimals:

Solve forx: 4x+2.6=3x+8.1

Analysis: Equations may contain decimals as constants (as
seen here) or as coefficients.

4x+2.6=3x+8.1
-3x -3x

Check answer:

There is no secret to solving problems with decimals. 426281
Simply solve as you would solve an equation with integer X+2.60=
values. -26 -26
Proceed as shown in the examples above. x=55
Check:

4x+2.6=3x+8.1

When solving equaitons with decimals, you can multiply all ferms by @
power of 10 that will remove the decimal point from the problem. Be sure
you remove any parentheses from a problem before attempting this
approach. Be sure to multiply carcfully:
10+4x+10+26=10+3x+10-8.1
40x+26=30x+81:10x=55:x=55
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Recall that the Properties of Equality are rules that allow you to maintain
balance and rewrite equations to isolate the variable.

Properties of Equality For all numbers , b, and ¢
‘Addition Property of Equality ifa=bthena+c=b+c

Subtraction Property of Equality | Ifa=b,thena—c=b—c

Multiplication Property of Equality Ifa = b, then ac = bc.

lfa=bandc#0,
Division Property of Equality
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There are also basic number properties that you are already familiar with
that can be used to justify your steps when solving equations.

Number Properties | For all numbers a, b, and ¢

Commutative Property

a+(b+0
atbg)

Associative Property

Distributive Property alb+ ) =ab+ac
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Solve each equation and check your solution. Write the
properties that justify each step of your solving strategy.

a. 24x+7=-4x b. 32x+1)=4x+6




image14.png
1. Write the property that justifies each step to solve the
given equation.

—J6x-21)
—2x+7=-5

2+ 5+ 7= 5+ 55

I+7

—7=-5

w_ 12

=-5(x+1)

-5

-7

2. Solve the equation using the justification given for each step.

(15K = 1)
T+

4
B

Muttiplication Property of Equality
Distributive Property

Associative Property

Subtraction Property of Equality
Addition Property of Equality

Division Property of Equality
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-3(4x+3) +4l6x+1)=43




image2.png
=5(1 - 52) + 5(-8x - 2) =—4x - 8x




image3.png
A fruit salad contains pineapples, apples. bananas, and oranges. It
contains twice as many bananas as apples, 10 times as many
oranges as pineapples, and the same number of apples as oranges.
Jeff made this fruit salad using 1 pineapple. How many of each of
the other fruits did he use?

Apples Bananas Oranges

A. 10 20 10
B. 10 20 1
C. 10 2 10
D 10 2 1
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An cquation states that numerical expressions or algebraic expressions are cqual.
Lincar equations are equations of degree one, where the variable's exponent is one.





