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ARUSD Benchmark # 1 
Study Guide 

Algebra 1 
 
Numer ical Expressions and Equations 
Sum ! addition  
Difference !  subtraction 
Product !  multiplication 
Quotient !  division 
 
Write the expression or equation: 
 
Example 1:     Example 2: 
The difference of 45 and 20.   The product of six and a number is nine. 

=45 Ð 20      

� 

6n = 9   
         =25  
 
  
#1 Write the expression represented by the phrase: 
the sum of half of a number and 13. 
 

#2  Translate into an equation and solve: Three times 
a number plus seven is one. 

 
 
 
Order  of Operations 
GEMDAS 
G- grouping symbols  (  ), {   } , [  ], ÑÑ  (fraction bar)  

E- exponents/root extraction  , 42 
MD- multiplication/division  

� 

!, ¥, ( ) Left to Right 
AS- addition/subtraction  

� 

+, !   Left to Right 
 
Substitute and Simplify 
 Example 1: 
 
Evaluate  6x Ö (3 + 2x),  for x = 3  = 6(3) Ö [3 + 2(3)] 
      = 6(3) Ö [3 + 6] 
      = 6(3) Ö 9 
      = 18 Ö 9 
      = 2  
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Multiplication and Division: 
 
The product of two negative quantities is a positive quantity. 
The product of a negative quantity and a positive quantity is a negative quantity  
 
#3  Evaluate:  

� 

! 3+ ! 5+12! 11 
#4  Evaluate:  

� 

(! 4)(6.5)
! 2

 

 
 
Proper ties of numbers 
 
Commutative Property of Addition (order)  Associative Property of Addition (grouping) 
 

 

� 

a+ b = b+ a

2+ 3= 3+ 2

     5 = 5

       

� 

 a+ (b+ c) = (a+ b) + c

  1+ (2+ 3) = (1+ 2)+ 3

        1+ (5) = (3) + 3

                6 = 6

 

          (order)         (grouping) 
Distr ibutive Property 
 
Example 1:     Example 2: 
 

� 

3(x ! 7)

= 3(x) ! 3(7)

= 3x ! 21

      

� 

! 5x(2x ! 3y + 6)

= ! 5x(2x) ! ! 5x(3y) + ! 5x(6)

= ! 10x2 +15xy! 30x

 

 
 
#5  Which property is illustrated in the following 
equation:  

� 

3+ (x + 7) = (3+ x) + 7 
#6  Simplify using the distributive property:   

� 

! 2x(3x + 7y ! r) 
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Solving Equations 
Use Inverse Operations to isolate the variable: 
 
Example 1:    Example 2:    Example 3:  
 

  

� 

     
x
9

+ 7 = 43

x
9

+ 7! 7 = 43! 7

       (9)
x
9

= 36(9)

            x = 324

       

� 

     3(x ! 5) = 7x ! 21

 3(x) ! 3(5) = 7x ! 21

3x ! 15+15= 7x ! 21+15

      3x ! 7x = 7x ! 6! 7x

           
! 4x
! 4

=
! 6
! 4

                x =
3
2

 

 

#7  Solve for y:  

� 

2y
3

+ (! 11) =17 
#8  

� 

! 7(3x ! 2) = 3x + 6 

 
 
Transforming Formulas:    Solving Equations with Absolute Value 
 
Solve for a:      Absolute value equations have +/- answers   
  

� 

     
a
g

+ r = t

a
g

+ r ! r = t ! r

      
(g)a

g
= (g)(t ! r)

           a = gt ! gr

    

� 

       ! 12+ 3x = 9

! 12+12+ 3x = 9+12

                
3x

3
=

21
3

                   x = 7

                   x = ±7

    

 
 
#9  Solve for r:  

� 

D = rt + y 
 

#10  Solve for x:  

� 

! 4 x ! 5 = ! 15 

 
 
 
 
 
 
 
 
 
 

� 

     2x ! 3 = 11

2x ! 3+ 3 = 11+ 3

          
2x
2

=
14
2

             x = 7
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Solving Equations by Clearing Fractions and Decimals 
 
Example 1:         Example 2:   
     

� 

                0.09x ! 0.17= 0.3+ 0.19x

(100)0.09x ! (100)0.17= (100)0.03+ (100)0.19x

                        9x ! 17= 3+19x

                9x ! 17! 9x = 3+19x ! 9x

                        ! 17! 3= 3+10x ! 3

                             ! 20=10x

                             
! 20
10

=
10x
10

                                ! 2 = x

       

� 

                       
3
2

x +
4
3

=
3
8

!
1
4

x        LCM = 24

         (24)
3
2

x + (24)
4
3

= (24)
3
8

x ! (24)
1
4

x

2¥12¥3¥x
2

+
3¥8¥4

3
=

3¥8¥3¥x
8

!
4¥6¥x

4
                     36x + 32= 9x ! 6x

                     36x + 32= 3x

           36x ! 36x + 32= 3x ! 36x

                            
32
! 33

=
! 33x
! 33

                            !
32
33

= x

 

 
#11  
 Solve for x:  

� 

0.02x ! 0.1= 0.07x + 0.25 
 

#12  Solve for x:  

� 

3
4

x !
1
2

=
13
8

+
1
8

x 

 
                    
 
Operations with Exponents: 
 
To simplify: Decompose numerators and denominators; find equivalent forms of one. 
 

� 

12x2y4z
36x3y2z2

=
2¥2¥3¥x¥x¥y¥y¥y¥y¥z

2¥2¥3¥3¥x¥x¥x¥y¥y¥z¥z

=
1y2

3xz

   

 
 
To multiply exponents of the same base, add the exponents. 
 
Example 1:       Example 2: 
 

� 

23 ¥24

= 2¥2¥2¥2¥2¥2¥2

= 27

     

� 

(x5y)(x! 3y2)(x7y6)

= x5+! 3+7y1+2+6

= x9y9
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Negative Exponents: 
 
Example 1:       Example 2: 
 

� 

3! 4

=
1
34

=
1
81

       

� 

! 4y! 3

= !
4
y3

 

 
#13  

    Simplify:  

� 

55a4bc7

25abc10  

#14 
     Simplify:  

� 

3x! 4 
 

#15 
     Simplify:  

� 

(2x3)4  
#16 
     Simplify:  

� 

! (! x3)(x2)(x5) 
 

 
 
 
Answers: 
 
#1 

� 

1
2

n +13 #9 

� 

r =
D! y

t
 

#2 

� 

3n + 7 =1 ;    n = ! 2 #10 

� 

x = ±
5
2

 

#3 

� 

! 7 #11 

� 

x = ! 7 
#4 

� 

13 #12 

� 

x =
17
5

 

#5 Associative Property of Addition #13 

� 

11a3

5c3  

#6 

� 

! 6x2 ! 14xy+ 2xr #14 

� 

3
x4  

#7 

� 

x = 42 #15 

� 

16x12 
#8 

� 

x =
1
3

 #16 

� 

! x10 

 


