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Numerical Expressions and Equations 
Sum ! addition  
Difference !  subtraction 
Product !  multiplication 
Quotient !  division 
 
Write the expression or equation and simplify or solve: 
 
Example A:     Example B: 
The difference of 45 and 20.   Three times the sum of a number plus is sixteen. 
45 Ð 20 =       3(x + 7)  = 16 
        25 = 
 
Order of Operations 
GEMDAS 
G- grouping symbols  (  ), {  }, [  ], ÑÑ  (fraction bar)  

E- exponents  , 42 
M- multiplication   ", Ð  Left to Right  
D- division   Ö 
A- addition  + 
S- subtraction  Ð 
 
Simplify and Substitute 
 Example A: 
 
6x Ö (3 + 2x),  x = 3   = 6(3) Ö [3 + 2(3)] 
     = 6(3) Ö [3 + 6] 
     = 6(3) Ö 9 
     = 18 Ö 9 
     = 2  

 



Example E:     Example F: 
 

   7 á (-7)     
5
20

!
!

 

= Ð 49      = 4 
 
Properties of numbers 
 
Commutative Property of Addition   Associative Property of Addition 
 
a + 15 = 15 + a       (order)     10 + (5 + 2) = (10 + 5) + 2     (grouping) 
 
Distribu tive Property 
 
Example A:     Example B: 
 
     3(x + 8)         Ð 3(y + 6) 
= 3(x) + 3(8)     = Ð3(y) + (Ð3) (6) 
=  3x   +  24     = Ð3y Ð 18 
 
Solving Equations 
 
Example A:   Example B:   Example C:  Example D: 
 

      x Ð 7 = 17     a + 5 = -4   
8
a

 = -5     7x = 42 

x Ð 7 + 7 = 17 + 7               a + 5 Ð 5 = -4 -5           (8) 
8
a

 = -5(8)  
7
7

x = 
7
42

 

x = 24           a = -9     a = -40      x = 6 
 
Rounding and Estimating 
 
Example A:    Example B:    Example C: 
Calculation      Estimation  Calculation     Estimation  Calculation       Estimation 
  464.90        #  460      7.65            # 8  5.61 Ö 1.51 # 6 Ö 2 
Ð125.73        #           Ð130      "3.2            #         "3              =   3 
  339.17             330  24.480            24 
 
Solving Equations with Decimals 
 
Example A:        Example B:     Example C:          Example D: 

Solve  n + 2.2 = 10.4              Solve  y Ð 3.3 = 5.2               Solve  
4.2

n
 = 3            Solve    0.6x  = Ð 4.8 

   n +2.2 Ð 2.2 = 10.4 Ð 2.2  y Ð 3.3 + 3.3 = 5.2 + 3.3         (2.4) 
4.2

n
 = 3(2.4)               

6.0
6.0 x

  = 
6.0
8.4!

      
                                                  

         n = 8.2         y = 8.5              n  = 7.2      x  = Ð 8 



Operations with Fractions      
Example:            Example B)    

 

3
8

+
5

12
+

5
6

       
 
5

1
6

+ 2
3

10
    

 

 8 = 2!2!2,12= 2!2!3,6 = 2!3    Two Ways to Solve: 
 

 2!2!2!3= 24       1) Improper Fraction   2) Fraction Parts  

 
5+

1
6

+ 2+
3

10
 = 

      
 

31
6

+
23
10

    6 = 2 !3,10 = 2 !5           6 = 2!3,10= 2!5 

=                                                        
        2!3!5= 30           2!3!5= 30 

        

 =
 

31
6

!
5
5

"

#$
%

&'
+

23
10

!
3
3

"

#$
%

&'
                    = 

 
5+ 2+

1
6

+
3

10
 

=
 

9
24

+
10
24

+
20
24

               =
 

155
30

+
69
30

          = (5+2)+
 

1
6
⋅
5
5

⎛
⎝⎜

⎞
⎠⎟
+

3
10

⋅
3
3

⎛
⎝⎜

⎞
⎠⎟

  

 

=
 

9+10+ 20
24

                =
 

155+ 69
30

           = 7 + 
 

5
30

+
9
30

 

 

=
 

39
24

=
3!13

2!2!2!3
     

 
=

224
30

=
2!2!2!2!2!7

2!3!5
                             

 
= 7 +

5+ 9
30

 

 

=
 

13
8

        =
 

112
15

             = 7
 

14
30

= 7 +
2!7

2!3!5
 = 7

 

7
15

 

 
Example:      Example: 

 

3
5

!
4
15

   5= 5,15= 3!5  
 
6

1
6

! 3
1
2

       6 = 2!3,2 = 2   

=
 

3
5

!
3
3

"

#$
%

&'
(

 

4
15

          5!3= 15                                            2!3= 6 
 

1
2

!
3
3

=
3
6

 

=
 

9
15

!
4
15

         Subtraction with regrouping                     Subtraction using improper fractions 

 
=

9 ! 4
15

    =  6
 

1
6

! 3
3
6

 or  =
 

37
6

!
21
6

 

 
=

5
15

=
5

3!5
    =  

 
5

7
6

! 2
3
6

   =
 

16
6

=
2!2!2!2

2!3
 

 
=

1
3

     =  3
 

4
6

= 3+
2!2
2!3

=3
 

2
3

  =
 

8
3

 
 

1 

1 

1 
1 1 

1 

1 

 

3
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3
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5
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!
2
2

"
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%
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+

5
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!
4
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Practice: 
Add or Subtract: 

1)  
 

4
5

+
1
2

!
3

10
    2)   

 
3

1
5

! 2
3

10
   3)    

 
5

1
6

! 3
1
4

 
 

More Operations with Fractions 
Example:   Example:  Example:  Example: 
 

 

5
8

!
2
15

    
 

4
15

!4
3
8

  
 

3
8

Ö
2
3

   
 
6

2
3

Ö1
1
4

   
       

=
 

5!2
2!2!2!3!5

   =
 

4
15

!
35
8

  =
 

3
8

!
3
2

   =
 

20
3

Ö
5
4

 
 

=
 

1
12

    =
 

2!2!5!7
3!5!2!2!2

  =
 

9
16

   =
 

20
3

!
4
5

=
2!2!5!2!2

3!5
 

 

=
 

7
6

      =
 

16
3

 

 
Practice: 
Multiply or divide: 
 

4)  
 

2
9

!
3
8

 5)  
 
2

4
5

!1
1
4

  6) 
 

9
10

Ö
6
15

  7) 
 
10Ö5

5
7

  8) 
 
4

1
6

Ö2
2
9

  

 
Distributive Property      Order of Operations 
Example:   Example:      Example:  Example: 
Simplify:   Evaluate:    4x3 + 5x,x = 2   6x Ö(3+ 2x),x = 3 

  3(x + 8)      2(9 + s),a = 3   = 4(2)3 + 5(2)   = 6(3) Ö[3+ 2(3)]  

  = 3x + 3(8)     = 2(9+ 3)    = 4(8) +10   = 6(3) Ö[3+ 6]  

  = 3x + 24    = 2(12)    = 32+10   = 6(3) Ö9 
     = 24    = 42    = 18Ö9 
Practice:          = 2 
Distribute:       Evaluate: 
1)   5(8+ x)     2)   12(x + 5)         3)   4(x +11),  x = 7 4)   3x2,  x = 4   5)    5⋅10− x5 − x,  x = 2   
 
Integers 
Example: Example:  Example: Example: Example: Example: 

 
4+ ! 6( )     ! 2+ 5  

 
! 9 ! 6( )  

 
8 ! 7( )   

 
! 3( )2

   ! 32  

+ + + +      = 54   = ! 56   = 9   = −9 
-  -  -  -  -  -        -2  -1  0   1  2   3 

 = ! 2   =3 
 
Practice: 

1) 
 
! 4+ ! 7( )   2)   3! 18 3)  

 
! 5! ! 9( )   4)  

 

! 12
6

 5)  ! 62   6)  
 
! 5( )2

 



ANSWERS    
 
 
Factoring and Rational Numbers 
 

1) 57= 3!19  
 
2) 60=2!2!3!5 or 22 ! 3!5  
 
3) 115=5!23 
 
4) 34 = 2!17 

51 = 3!17 
        GCF = 17 
 

5) 36    = 2 !2 !3! 3  
120 = 2!2!2!3!5 
GCF =  2!2!3=12 
 

      6) 
30
75

=
2!3!5
3!5!5

=
2
5

 

 

      7) 
35
36

=
5 ⋅7

2 ⋅2 ⋅2 ⋅7
=

5
8

 

    

      8) 
64

192
= 

2!2!2!2!2!2
2!2!2!2!2!3

=
2
3

 

 
 
 
 
 
 
 
 
     
 

 LCM and LCD  
 

1) LCM = 330 
 

2) LCM = 96 
 

      3)  LCD = 30 
       

      4) 
 

1
2

<
7
12

<
3
4

<
5
6

 

 
Operations with fractions 
 

1)  1    2) 
9

10
    3) 

  

23
12

  or  1
11
12

      4)
1

12
  

 

5)
7
2

    6) 
9
4

      7) 
7
4

                      8) 
15
8

 

 
Distributive Property and Order of 
Operations 
 
1) 40+ 5x 2) 12x + 60     3) 72 
 
4)  48  5) 16 
 
 
Integers 
 
 
1)  ! 11  2)  ! 15  3)  4          
 
 
4)  ! 2  5)  ! 36  6)  25 
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