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1. Classify these numbers as rational or irrational and give your reason. 

 

 

 

 

 

 

 

 

 

 

 

Number Rational/Irrational Explanation 

𝟖𝟗 
 

  

𝟐𝟑. 𝟓𝟔𝟗𝟎𝟑𝟒 … …. 
 
 

 

−𝟒𝟓. 𝟑𝟐𝟏𝟑𝟐𝟏𝟑𝟐𝟏 … …. 
 

  

2.  Classify the numbers by writing them in the appropriate section of the Venn Diagram. 
𝟏

𝟐
, √𝟐𝟏𝟏, 𝟏𝟐, √𝟏𝟎, −𝟏𝟓, 𝟎, √𝟖𝟏, −𝟏𝟏𝟔, −𝟑. 𝟔̅, 𝟕𝟖,

𝟎

𝟑
,

𝟑𝟔

𝟏𝟐
  

 
  

                              Rational Numbers 
                                                 
                       
                                          Integer      
                              
             
                                    Whole Numbers                                                                       

                                           
                                         Natural numbers                       

                                             

                                                                                          

                                                                                       

Irrational Numbers 
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Evaluate the expression for the given replacement values. 

 

3.  𝟐𝒙 + 𝒚(𝒙 − 𝒚)  
𝒙 = −𝟎. 𝟏𝟏            𝒚 = 𝟐. 𝟐𝟐 

  
 
 
 
 
 
 
 
 

4.  𝒙𝟐 + 𝒚𝟐 ÷ (𝒙 − 𝒚)  

𝒙 =
𝟏

𝟑
,           𝒚 =

𝟐

𝟓
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5.  Write  𝟎. 𝟎𝟐𝟑̅̅̅̅   as a fraction. 
 

6. Write  𝟎. 𝟎𝟒𝟓 as a fraction. 

  
 
 
 
 
 
 
 
 
 

  

7.  Classify each number below as either rational or irrational.  
If you believe your number is rational, prove your answer by writing it as a fraction. 

  
 

Number Rational/Irrational Fraction 

𝟎. 𝟑̅  
 

 

𝟎. 𝟏𝟐  
 

 

−𝟒  
 

 

−√𝟔𝟔  
 

 

𝟒𝟓. 𝟑𝟓𝟔𝟕𝟏𝟐𝟎. . ..  
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Approximate the following square roots to the nearest hundredths. 

Approximate the following cube roots to the nearest integer. 

8.  Find the value of each square root and then classify them accordingly.  

  

Number Value Perfect square Irrational Number 

−√𝟏𝟎𝟎 
 

   

√𝟕𝟖    

√𝟑𝟔    

−√𝟕    

√𝟏𝟒, 𝟖𝟖𝟒 
 

   

 

9.  √𝟏𝟒      
 

10.  √𝟏𝟏𝟎 

     
 
 
 
 
 
 
  

11.  √𝟏𝟗𝟗
𝟑

        
 

12.  √(−𝟏, 𝟐𝟐𝟎)
𝟑

   

    
 
 
 
 
 
 



 
Name: _________________________________________________ Period: ___________ Date: ________________ 

Unit 1-TEST  
Number System - Real Numbers and Exponents                                 
                                                         Math 8 
 

Copyright © MathTeacherCoach.com   5                       

Solve each expression. Identify if the answer will be rational or irrational. 

Evaluate each expression. 

13.  If 𝒙 = √𝟐  and 𝒚 = 𝟒 , what is the value of  𝒙𝟐 + 𝟐𝒚 − 𝟑√𝒚?   

  
 
 
 
 
 
 
 
 
 

14.  If 𝒙 = 𝟏𝟏  and 𝒚 = √𝟓 , what is the value of  𝒙𝟐 𝒚𝟐 − (𝟓𝒚 + 𝟐√𝒙)?   

  
 
 
 
 
 
 
 
 

15.     (√(𝟏, 𝟎𝟎𝟎)𝟑
+ √𝟐𝟓𝟔) × ((√𝟐𝟖𝟗)

𝟐
− √𝟐𝟏𝟔

𝟑
)  
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16.       (√𝟑𝟔)
𝟐

÷ (√𝟔𝟒
𝟑

− √𝟗) × (√𝟑𝟒𝟑
𝟑

− √𝟐𝟏𝟔
𝟑

)  

  
 
 
 
 
 

17.  
    (

𝟏𝟐𝟐

𝟑
−

𝟑−𝟐

𝟗−𝟐
) ÷ (

𝟑𝟔 − 𝟒𝟐

𝟓
−

𝟑−𝟐

𝟏𝟐−𝟐
) 

  
 
 
 
 
 
 

18.  
     (

𝒙𝟐

𝟓
+

𝟑𝒙𝟐

𝟏𝟓
)

𝟐

× (
𝟏𝟐

𝟖𝒙𝟐 + 𝟕𝒙𝟐
)

−𝟏

 

  
 
 
 
 
 
 

19.  
    (

𝟑𝒂𝒃

𝒃−𝟐
−

𝟐𝒃𝟑

𝒂−𝟏
) × (

𝒂𝒃

𝒃−𝟐
+ 𝟑 ×

𝒂𝒃

𝒃−𝟐
) 
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Evaluate the expression. Write your answer in scientific notation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20.  

     
((𝟒 × 𝟏𝟎𝟑) −  (𝟏 × 𝟏𝟎𝟐)) ×  (𝟔 × 𝟏𝟎𝟒)

𝟐𝟎𝟎, 𝟎𝟎𝟎
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ANSWERS 

1. Classify these numbers as rational or irrational and give your reason. 

 

 

 

 

 

 

 

 

 

 

Number Rational/Irrational Explanation 

𝟖𝟗 
 

Rational because this number is a 
natural, whole, integer 

𝟐𝟑. 𝟓𝟔𝟗𝟎𝟑𝟒 … …. 
Irrational because the decimal does 

not repeat or terminate 

−𝟒𝟓. 𝟑𝟐𝟏𝟑𝟐𝟏𝟑𝟐𝟏 … …. 
 

Rational because the decimal 
eventually repeats 

2.  Classify the numbers by writing them in the appropriate section of the Venn Diagram. 
𝟏

𝟐
, √𝟐𝟏𝟏, 𝟏𝟐, √𝟏𝟎, −𝟏𝟓, 𝟎, √𝟖𝟏, −𝟏𝟏𝟔, −𝟑. 𝟔̅, 𝟕𝟖,

𝟎

𝟑
,

𝟑𝟔

𝟏𝟐
  

 
  

                              Rational Numbers 

                                         
𝟏

𝟐
           − 𝟑. 𝟔̅        

                       
                                          Integer      
                             −𝟏𝟓             −𝟏𝟏𝟔        𝟕𝟖 
             
                                    Whole Numbers                                                                       

                                         𝟎            
𝟎

𝟑
  

                                         Natural numbers                       

                                         𝟏𝟐     √𝟖𝟏     
𝟑𝟔

𝟏𝟐
    

                                                                                          

                                                                                       

Irrational Numbers 

√𝟐𝟏𝟏, √𝟏𝟎 
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Evaluate the expression for the given replacement values. 

 

3.  𝟐𝒙 + 𝒚(𝒙 − 𝒚)  
𝒙 = −𝟎. 𝟏𝟏            𝒚 = 𝟐. 𝟐𝟐 

     𝟐𝒙 + 𝒚(𝒙 − 𝒚) =  
= 𝟐 ∗ (−𝟎. 𝟏𝟏) + 𝟐. 𝟐𝟐 ∗ (−𝟎. 𝟏𝟏 − 𝟐. 𝟐𝟐) = 
= −𝟎. 𝟐𝟐 + 𝟐. 𝟐𝟐 ∗ (−𝟐. 𝟑𝟑) = 

= −𝟎. 𝟐𝟐 + (
−𝟐𝟐𝟐

𝟏𝟎𝟎
) ∗ (

−𝟐𝟑𝟑

𝟏𝟎𝟎
) = 

= −𝟎. 𝟐𝟐 + (
𝟓𝟏, 𝟕𝟐𝟔

𝟏𝟎, 𝟎𝟎𝟎
) = 

= −𝟎. 𝟐𝟐 + 𝟓. 𝟏𝟕𝟐𝟔 = 
= 𝟒. 𝟗𝟓𝟐𝟔 
 

4.  𝒙𝟐 + 𝒚𝟐 ÷ (𝒙 − 𝒚)  

𝒙 =
𝟏

𝟑
,           𝒚 =

𝟐

𝟓
 

         𝒙𝟐 + 𝒚𝟐 ÷ (𝒙 − 𝒚) =  

= (
𝟏

𝟑
)

𝟐

+ (
𝟐

𝟓
)

𝟐

÷ (
𝟏

𝟑
−

𝟐

𝟓
) = 

=
𝟏

𝟗
+

𝟒

𝟐𝟓
÷ (

𝟓

𝟏𝟓
−

𝟔

𝟏𝟓
) = 

=
𝟏

𝟗
+

𝟒

𝟐𝟓
÷ (−

𝟏

𝟏𝟓
) = 

=
𝟏

𝟗
+

𝟒

𝟐𝟓
∗

(−𝟏𝟓)

𝟏
= 

=
𝟏

𝟗
+

𝟒 ∗ 𝟓 ∗ (−𝟑)

𝟓 ∗ 𝟓 ∗ 𝟏
= 

=
𝟏

𝟗
+

𝟒 ∗ (−𝟑)

𝟓
= 

=
𝟏

𝟗
+

(−𝟏𝟐)

𝟓
 

=
𝟓

𝟒𝟓
−

𝟏𝟎𝟖

𝟒𝟓
 

=
−𝟏𝟎𝟑

𝟒𝟓
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5.  Write  𝟎. 𝟎𝟐𝟑̅̅̅̅   as a fraction. 
 

6. Write  𝟎. 𝟎𝟒𝟓 as a fraction. 

 𝟎. 𝟎𝟐𝟑̅̅̅̅ = 𝟎. 𝟎𝟐𝟑𝟐𝟑𝟐𝟑𝟐𝟑 … …  
 
     𝟏, 𝟎𝟎𝟎𝒙 = 𝟐𝟑. 𝟐𝟑𝟐𝟑𝟐𝟑 … …  
       −𝟏𝟎 𝒙 =    𝟎. 𝟐𝟑𝟐𝟑𝟐𝟑 … …  
 ______________________________ 
          𝟗𝟗𝟎𝒙 = 𝟐𝟑 

  𝒙 =
𝟐𝟑

𝟗𝟗𝟎
 

 

𝟎. 𝟎𝟐𝟑̅̅̅̅ =
𝟐𝟑

𝟗𝟗𝟎
 

 

 
𝟎. 𝟎𝟒𝟓 =

𝟒𝟓

𝟏, 𝟎𝟎𝟎
 

𝟎. 𝟎𝟒𝟓 =
𝟓 ∗ 𝟗

𝟓 ∗ 𝟐𝟎𝟎
 

𝟎. 𝟎𝟒𝟓 =
𝟗

𝟐𝟎𝟎
 

7.  Classify each number below as either rational or irrational.  
If you believe your number is rational, prove your answer by writing it as a fraction. 

  
 

Number Rational/Irrational Fraction 

𝟎. 𝟑̅ Rational 𝟏

𝟑
 

𝟎. 𝟏𝟐 Rational 𝟑

𝟐𝟓
 

−𝟒 Rational 
−

𝟒

𝟏
 

−√𝟔𝟔 Irrational ∕ 
 

𝟒𝟓. 𝟑𝟓𝟔𝟕𝟏𝟐𝟎. . .. Irrational ∕ 
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Approximate the following square roots to the nearest hundredths . 

Approximate the following cube roots to the nearest integer. 

 

8.  Find the value of each square root and then classify them accordingly. 

  

Number Value Perfect square Irrational Number 

−√𝟏𝟎𝟎 
 

𝟏𝟎 ✓   

√𝟕𝟖 𝟖. 𝟖𝟑𝟏𝟕 … ..  ✓  

√𝟑𝟔 𝟔 ✓   

−√𝟕 𝟐. 𝟔𝟒𝟓𝟕 … … ..  ✓  

√𝟏𝟒, 𝟖𝟖𝟒 
 

𝟏𝟐𝟐 ✓   

 

9.  √𝟏𝟒      
 

10.  √𝟏𝟏𝟎 

 𝟑𝟐 <  (√𝟏𝟒)
𝟐

< 𝟒𝟐 

𝟗 < 𝟏𝟒 < 𝟏𝟔 
𝟏𝟒 − 𝟗 = 𝟓 
𝟏𝟔 − 𝟗 = 𝟕 
𝟓

𝟕
= 𝟎. 𝟕𝟒 

√𝟏𝟒 ≈ 𝟒. 𝟕𝟒     

 𝟏𝟎𝟐 <  (√𝟏𝟏𝟎)
𝟐

< 𝟏𝟏𝟐 

𝟏𝟎𝟎 < 𝟏𝟏𝟎 < 𝟏𝟐𝟏 
𝟏𝟏𝟎 − 𝟏𝟎𝟎 = 𝟏𝟎 
𝟏𝟐𝟏 − 𝟏𝟎𝟎 = 𝟐𝟏 
𝟏𝟎

𝟐𝟏
= 𝟎. 𝟒𝟖 

√𝟏𝟏𝟎 ≈ 𝟏𝟎. 𝟒𝟖     

11.  √𝟏𝟗𝟗
𝟑

        
 

12.  √(−𝟏, 𝟐𝟐𝟎)
𝟑

   

 𝟓𝟑 < (√𝟏𝟗𝟗
𝟑

)
𝟑

< 𝟔𝟑 

𝟏𝟐𝟓 < 𝟏𝟗𝟗 < 𝟐𝟏𝟔 
 

√𝟏𝟗𝟗
𝟑

≈ 𝟔 
 

 
(−𝟏𝟎)𝟑 > (√(−𝟏, 𝟐𝟐𝟎)

𝟑
)

𝟑

> (−𝟏𝟏)𝟑 

(−𝟏, 𝟎𝟎𝟎) > (−𝟏, 𝟐𝟐𝟎) > (−𝟏, 𝟑𝟑𝟏) 
 

√(−𝟏, 𝟐𝟐𝟎)
𝟑

≈ −𝟏𝟏 
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Solve each expression. Identify if the answer will be rational or irrational. 

Evaluate each expression. 

13.  If 𝒙 = √𝟐  and 𝒚 = 𝟒 , what is the value of  𝒙𝟐 + 𝟐𝒚 − 𝟑√𝒚?   

 𝒙 = √𝟐        𝒚 = 𝟒 
 

     𝒙𝟐 + 𝟐𝒚 − 𝟑√𝒚 = 

= (√𝟐)
𝟐

+ 𝟐 ∗ 𝟒 − 𝟑√𝟒 = 

= 𝟐 + 𝟖 − 𝟑 ∗ 𝟐 = 
= 𝟐 + 𝟖 − 𝟔 = 
= 𝟏𝟎 − 𝟔 = 
= 𝟒            Rational 
 

14.  If 𝒙 = 𝟏𝟏  and 𝒚 = √𝟓 , what is the value of  𝒙𝟐 𝒚𝟐 − (𝟓𝒚 + 𝟐√𝒙)?   

 𝒙 = 𝟏𝟏        𝒚 = √𝟓 
 

     𝒙𝟐 𝒚𝟐 − (𝟓𝒚 + 𝟐√𝒙) = 

= (𝟏𝟏)𝟐 (√𝟓)
𝟐

− (𝟓√𝟓 + 𝟐√𝟏𝟏) = 

= 𝟏𝟐𝟏 ∗ 𝟓 − (𝟓√𝟓 − 𝟐√𝟏𝟏) = 

= 𝟔𝟎𝟓 − (𝟓 ∗ 𝟐. 𝟐𝟑𝟔𝟎 … . −𝟐 ∗ 𝟑. 𝟑𝟏𝟔𝟔 … . ) = 
= 𝟔𝟎𝟓 − (𝟏𝟏. 𝟏𝟖𝟎𝟑 … . −𝟔. 𝟔𝟔𝟑𝟐 … ) = 
= 𝟔𝟎𝟓 − 𝟒. 𝟓𝟏𝟕𝟏 …. 
= 𝟔𝟎𝟎. 𝟒𝟖𝟔𝟖 … .. 
Irrational 
 

15.     (√(𝟏, 𝟎𝟎𝟎)𝟑
+ √𝟐𝟓𝟔) × ((√𝟐𝟖𝟗)

𝟐
− √𝟐𝟏𝟔

𝟑
)  

 
   (√(𝟏, 𝟎𝟎𝟎)

𝟑
+ √𝟐𝟓𝟔) × ((√𝟐𝟖𝟗)

𝟐
− √𝟐𝟏𝟔

𝟑
) = 

= (𝟏𝟎 + 𝟏𝟔) × (𝟏𝟕 − 𝟔) =   
= 𝟐𝟔 × 𝟏𝟏 = 
= 𝟐𝟖𝟔 
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16.       (√𝟑𝟔)
𝟐

÷ (√𝟔𝟒
𝟑

− √𝟗) × (√𝟑𝟒𝟑
𝟑

− √𝟐𝟏𝟔
𝟑

)  

      (√𝟑𝟔)
𝟐

÷ (√𝟔𝟒
𝟑

− √𝟗) × (√𝟑𝟒𝟑
𝟑

− √𝟐𝟏𝟔
𝟑

) = 

= 𝟑𝟔 ÷ (𝟒 − 𝟑) × (𝟕 − 𝟔) = 
= 𝟑𝟔 ÷ 𝟏 × 𝟏 =   
= 𝟑𝟔 × 𝟏 = 
= 𝟑𝟔 

17.  
    (

𝟏𝟐𝟐

𝟑
−

𝟑−𝟐

𝟗−𝟐
) ÷ (

𝟑𝟔 − 𝟒𝟐

𝟓
−

𝟑−𝟐

𝟏𝟐−𝟐
) 

 
= (

𝟏𝟒𝟒

𝟑
−

𝟗𝟐

𝟑𝟐
) ÷ (

𝟑𝟔 − 𝟏𝟔

𝟓
−

𝟏𝟐𝟐

𝟑𝟐
) =   

= (𝟒𝟖 −
𝟖𝟏

𝟗
) ÷ (

𝟐𝟎

𝟓
−

𝟏𝟒𝟒

𝟗
) = 

= (𝟒𝟖 − 𝟗) ÷ (𝟒 − 𝟏𝟔) = 
= 𝟑𝟗 ÷ (−𝟏𝟐) = 
= −𝟑. 𝟐𝟓 

18.  
     (

𝒙𝟐

𝟓
+

𝟑𝒙𝟐

𝟏𝟓
)

𝟐

× (
𝟏𝟐

𝟖𝒙𝟐 + 𝟕𝒙𝟐
)

−𝟏

 

 
=  (

𝟑𝒙𝟐

𝟏𝟓
+

𝟑𝒙𝟐

𝟏𝟓
)

𝟐

⋅ (
𝟏𝟐

𝟏𝟓𝒙𝟐
)

−𝟏

= 

=  (
𝟔𝒙𝟐

𝟏𝟓
)

𝟐

⋅
𝟏𝟓𝒙𝟐

𝟏𝟐
= 

=
𝟔𝟐𝒙𝟐∗𝟐

𝟏𝟓𝟐
⋅

𝟏𝟓𝒙𝟐

𝟏𝟐
= 

=
𝟑𝟔𝒙𝟒

𝟐𝟐𝟓
⋅

𝟏𝟓𝒙𝟐

𝟏𝟐
=

𝟏𝟐 ∗ 𝟑 ∗ 𝒙𝟒+𝟐𝟏𝟓

𝟏𝟓 ∗ 𝟓 ∗ 𝟑 ∗ 𝟏𝟐
= 

=
𝒙𝟔

𝟓
 

19.  
    (

𝟑𝒂𝒃

𝒃−𝟐
−

𝟐𝒃𝟑

𝒂−𝟏
) × (

𝒂𝒃

𝒃−𝟐
+ 𝟑 ×

𝒂𝒃

𝒃−𝟐
) 

 
     (

𝟑𝒂𝒃

𝒃−𝟐
−

𝟐𝒃𝟑

𝒂−𝟏
) × (

𝒂𝒃

𝒃−𝟐
+ 𝟑 ×

𝒂𝒃

𝒃−𝟐
) = 

= (𝟑𝒂𝒃𝟏−(−𝟐) − 𝟐𝒂𝒃𝟑) × (𝒂𝒃𝟏−(−𝟐) + 𝟑𝒂𝒃𝟏−(−𝟐)) =  

= (𝟑𝒂𝒃𝟏+𝟐 − 𝟐𝒂𝒃𝟑) × (𝒂𝒃𝟏+𝟐 + 𝟑𝒂𝒃𝟏+𝟐) = 
= (𝟑𝒂𝒃𝟑 − 𝟐𝒂𝒃𝟑) × (𝒂𝒃𝟑 + 𝟑𝒂𝒃𝟑) = 
= 𝒂𝒃𝟑 × 𝟒𝒂𝒃𝟑 = 4𝒂𝟏+𝟏𝒃𝟑+𝟑 
= 𝟒𝒂𝟐𝒃𝟔 
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Evaluate the expression. Write your answer in scientific notation. 

 

20.  

     
((𝟒 × 𝟏𝟎𝟑) −  (𝟏 × 𝟏𝟎𝟐)) ×  (𝟔 × 𝟏𝟎𝟒)

𝟐𝟎𝟎, 𝟎𝟎𝟎
 

 

=   
((𝟒 × 𝟏𝟎𝟑) − (𝟎. 𝟏 × 𝟏𝟎𝟑)) × (𝟔 × 𝟏𝟎𝟒)

𝟐 × 𝟏𝟎𝟓
= 

=
((𝟒 − 𝟎. 𝟏) × 𝟏𝟎𝟑) × (𝟔𝟎 × 𝟏𝟎𝟑)

𝟐 × 𝟏𝟎𝟓
= 

=
(𝟑. 𝟗 × 𝟏𝟎𝟑) × (𝟔𝟎 × 𝟏𝟎𝟑)

𝟐 × 𝟏𝟎𝟓
= 

=
(𝟑. 𝟗 × 𝟔𝟎) × 𝟏𝟎𝟑+𝟑

𝟐 × 𝟏𝟎𝟓
 

=
𝟐𝟑. 𝟒 × 𝟏𝟎𝟔

𝟐 × 𝟏𝟎𝟓
 

=
𝟐𝟑. 𝟒

𝟐
× 𝟏𝟎𝟔−𝟓 

= 𝟏𝟏. 𝟕 × 𝟏𝟎𝟏 
= 𝟏. 𝟏𝟕 × 𝟏𝟎𝟐 
 


