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Unit 4: NOTES ON SOLVING EQUATIONS 

Pages: 1 -  8  

Vocabulary:

1. Coefficient: the number attached to a variable using multiplication.

Examples:   x;   coefficient  =  1



        2x;   coefficient  =  2



       [image: image2.png]


x;   coefficient  =  [image: image4.png]


 

2. Distributive property: a process where a number or variable that is outside a set of parentheses is multiplied by everything inside the parentheses.

Example:   2( 3x  -  5 )


       2  •  3x  -  2  •  5


        6x  -  10
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3. Like terms: any numbers, same variables with the same exponent, or product of same variables with the same exponents.


like terms

              not like terms 

1.   5, - 3, 1/3 


5, 5x

2.   3x, - 2x



3x, 3y, 7x2 

3.   5x2, 8x2



4x2, 8y2 


4.   7xy2, xy2


9xy, 2xy2 

The process of solving an algebraic equation: 
1. Take care of parentheses (distributive property).

2. Combine like terms.
Note: Remember to do opposite when crossing

over the equal sign.
3. Multiply or divide. ( Always the opposite of what is going on in the problem.)
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Model problems:

SOLVING EQUATIONS WITH ONE SOLUTION: 

Note:    Equations have one solution when the variables do not cancel out. 

1. One-step equations:
Check: 
[image: image6.png]


  =  8



   

[image: image8.png]


  =  8
     2  • [image: image10.png]


   =  8  •  2   ( multiply by 2 )

[image: image12.png]16



  =  8
         x  =  16





8  =  8







Check:
       x  -  2  =  12




x  -  2  =  12

           + 2      + 2
( like terms )


14  -  2  =  12
         x  =  14





12  =  12
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2. Two-step equations:
Check: 
2x  +  3  =  11



2x  +  3  =  11

       - 3       - 3   ( like terms )

2  •  4  +  3  =  11

[image: image14.png]2



  =  [image: image16.png]


  
( divide by 2 )

8  +  3  =  11

x  =  4





11  =  11

3. Combining like terms:
Check:
5x  +  6  -  2x  =  15



5x  +  6  -  2x  =  15  

3x  +  6  =  15 ( like terms )

5  •  3  +  6  -  2  •  3  =  15
       - 6        - 6   ( like terms )

15  +  6  -  6  =  15

[image: image18.png]3x



  =  [image: image20.png]


 
( divide by 3 )

21  -  6  =  15

x  =  3





15  =  15
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4. Distributive property: 

Check: 
4( x  -  5 )  =  12




4( x  -  5 )  =  12
4  •  x  -  4  •  5  =  12   ( distributive prop. )
4( 8  -  5 )  =  12
4x  -  20  =  12




4( 3 )  =  12
      + 20       + 20   ( like terms )


12  =  12  
[image: image22.png]4x



  =  [image: image24.png]32



           ( divide by 4 )
x  =  8
5. Variables ( like terms ) on opposite sides: 

Check: 
2x  -  9  =  5x  -  15




2x  -  9  =  5x  -  15
- 2x            - 2x   ( like terms )

 
2  •  2  -  9  =  5  •  2  -  15
     - 9  =  3x  -  15




4  -  9  =  10  -  15
     + 15          + 15      ( like terms )

- 5  =  - 5
        [image: image26.png]


  =  [image: image28.png]3x



        ( divide by 3 )

        2  =  x
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SOLVING EQUATIONS THAT HAVE NO SOLUTION:
Note:    Equations that have no solution have variables that will cancel out and constants that are not equal.
6.   – x  +  7  -  6x  =  19  -  7x

- 7x  +  7  =  19  -  7x  ( like terms )   

            + 7x                   +  7x 


+ 7  ≠  19

                        No solution.
SOLVING EQUATIONS WITH AN INFINITE NUMBER OF SOLUTIONS: 

Note:   An equation with infinitely many solutions occurs when both sides of the equation are the same. 
7.     [image: image30.png]


 ( 36a  -  6 )  =  [image: image32.png]


 ( 4  -  24a )

    [image: image34.png]


  •  36a  -  [image: image36.png]


  •  6  =  [image: image38.png]


  •  4  -  [image: image40.png]


  •  24a   ( distributive property )

    - 18a  +  3  =  3  -  18a

      3 – 18a  =  3  -  18a      ( When switching, the sign goes with the term )
         + 18a           + 18a
        3  =  3     
      Infinite number of solutions.
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Key words when dealing with word problems:

Addition

Subtraction

Multiplication

Division 

Sum


difference


product

quotient

More than

less than ( switch)

times


half (  by 2 )
Increased

decreased


twice ( by 2 )



less
8. Two more than a certain number is 15 less than twice the number. Find the number.
Let x  =  the number

2  +  x  =  2x  -  15

    - x        - x     
( like terms )

2  =  x  -  15

+ 15      + 15

17  =  x
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9. Find the length of all three sides to the triangle below if the perimeter of the triangle is 58 cm.

Perimeter by definition is the distance around a geometric figure. To find the length of all 3 sides you must first solve for x by adding all 3 sides together and setting equal to 58.

                      5x  -  9
         x                                      

                           3x  +  4
x  +  3x  +  4 +  5x  -  9  =  58

Lengths of the sides:
9x  -  5  =  58




x  =  7

       + 5        + 5
9x  =  63




3x  +  4

5x  -  9
9          9




3 ٠7  +  4

5 ٠ 7  -  9







21  +  4

35 - 9

x  =  7





25


26
