Davenport University

MATH030P – Textbox #4

Solving Equations Containing Parenthesis

As you continue to practice solving linear equations, you have probably noticed that they are getting increasingly complex. After all, you started with x + 2 = 7 and now the exercises look like they were written by a cat running across the keyboard. As always, don’t panic; these problems merely build upon material you have already learned.
Before looking at examples with parenthesis, let’s look at a few examples of linear equations that you have already solved.
Example #1: Solve 2x – 7 = 15

Our main goal in solving an equation is to isolate the variable, in this case ‘x’. We will do this by getting rid of everything that is attached to the x.
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( To get x by itself we will get rid of a subtraction of 7 
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( We do this by adding 7 to each side of the equation
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( Now, we need to get rid of a multiplication by 2
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( So we will divide each side of the equation by 2
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( And, with our variable isolated, we have our solution.
Note that each step we took brought us closer to reaching our goal of isolating the variable.
Example #2: Solve 5x – 3 = 3x + 29
Our main goal in solving an equation is to isolate the variable, in this case ‘x’. What has changed is that we have x terms on both sides of the equation. Because we want an x term on only one side, we’ll have to get rid of it from the other (which side is up to you – flip a coin if you want, but I always choose the side that looks easier to me).
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( I’ll choose to get of the x term on the right hand side 
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( We do this by subtracting 3x from each side of the equation
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( Note that this now looks like the first example (We’re home free!)
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( Now, we will get rid of a subtraction of 3
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( We do this by adding 3 to each side of the equation
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( Now, we need to get rid of a multiplication by 2
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( So we will divide each side of the equation by 2
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( And, with our variable isolated, we have our solution.
This is an example of a very common problem solving technique in mathematics – convert a complex problem into a simpler one that has already been solved. And it’s this technique that we will use for equations containing parenthesis. All you need to do is simplify each side of the equation (that’s just the order of operations, using the distributive property, and collecting like terms – aka the MPA). Once you do that, at worst you’ll end up with something that looks like example #2 above.
Example #3: Solve 2x + 5(x + 3) = 50
Again, our goal will be to isolate the variable, but before we can do that we need to simplify the left hand side of the equation.
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( Because there is nothing we can do inside the parenthesis, we move

    on to the multiplication and distribute the 5 across the x and 3
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( Next, we carry out the addition and collect like terms
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( Hurrah, a problem just like Example #1! 
    Now we can focus on isolating the variable. 
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( Get rid of the addition of 15
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( By subtracting 15 from each side
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( Now get rid of the multiplication by 7
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( By dividing each side by 7
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( And, with our variable isolated, we have our solution.
In example #3, there was nothing that needed simplifying on the right hand side of the equation, but if there was we would have treated it just like we did the left hand side.
Example #4: Solve -2[3x - 5(2x - 3)] = 3x – 8
The only reason we use square brackets instead of parenthesis is because we have what is known as nested parentheses (a set of parenthesis inside another set of parenthesis) and we want to avoid confusion. We do the same thing in English with single and double quotation marks (e.g., He asked “Did you say Paris Hilton’s album ‘is really great’ or ‘is really grating’?”).
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( With nested parentheses, we work from the inside out
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( Since 2x – 3 were not like terms, we distribute the -5
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( Collect like terms inside the brackets
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( Since -7x + 15 were not like terms, we distribute the -2
Now that each side is completely simplified, we can start on solving for x.

[image: image30.wmf]8

3

30

14

-

=

-

x

x



( Because we only want x on one side, we’ll get rid of the 3x
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( Subtract 3x from each side
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( Next, get rid of the subtraction of 30
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( By adding 30 to each side
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( And get rid of the multiplication by 11
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( By dividing by 11
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( And, with our variable isolated, we have our solution.
Lastly, just so you don’t think that working nested parentheses from the inside out is anything new, we are still following the order of operations. There was a parenthesis, a multiplication, and a subtraction inside the bracket; and that’s the order that we used on them before doing the multiplication outside the bracket. Don’t you love rules that always stay the same no matter how ugly the problems get?
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Exercises:
1. Solve:  
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2. Solve:  
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3. Solve:  
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4.Solve:  
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5. Solve:  
[image: image43.wmf](

)

940

5000

12

.

0

05

.

0

=

+

+

x

x


PAGE  
1

_1219567860.unknown

_1219570608.unknown

_1219570837.unknown

_1219571063.unknown

_1219571783.unknown

_1219571902.unknown

_1219572068.unknown

_1219571852.unknown

_1219571752.unknown

_1219571009.unknown

_1219571035.unknown

_1219570850.unknown

_1219570697.unknown

_1219570822.unknown

_1219570634.unknown

_1219568293.unknown

_1219570389.unknown

_1219570497.unknown

_1219568298.unknown

_1219568260.unknown

_1219568273.unknown

_1219568253.unknown

_1219566163.unknown

_1219566237.unknown

_1219567806.unknown

_1219567833.unknown

_1219566240.unknown

_1219566208.unknown

_1219566236.unknown

_1219566235.unknown

_1219566172.unknown

_1219566203.unknown

_1219565478.unknown

_1219566081.unknown

_1219566093.unknown

_1219565537.unknown

_1219565530.unknown

_1219565435.unknown

_1219565454.unknown

_1219565406.unknown

