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4.1 Math Lab:  Estimating Roots 
 

LESSON FOCUS: Explore decimal representations of different roots of numbers. 
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Homework:  Page 206 #1-6 
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4.2 Irrational Numbers 
 

LESSON FOCUS: Identify and order irrational numbers. 

 

 
 

The room below the rotunda in the Manitoba Legislative Building is the Pool of the Black 

Star.  It has a circular floor. 
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If x is not a perfect square.  Then the number x  is irrational. 

If x is not a perfect cube.  Then the number 3 x  is irrational. 

Etc. 

 

Example 1:  Classifying Numbers 
Tell whether each number is rational or irrational. 

Explain how you know. 

a)  
3

5
−     b)  14    c)  3

8

27
 

 

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Tell whether each number is rational or irrational. 

Explain how you know. 

a)  
49

16
    b)  3 30−    c)  1.21  [Answers: a) rational  b) irrational  c) rational] 
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Example 2:  Ordering Irrational Numbers on a Number Line 
Use a number line to order these numbers from least to greatest. 
3 3413, 18, 9, 27, 5    −  

 

 

 

 

 

 

 

 

 

 
 

 

CHECK YOUR UNDERSTANDING 

Use a number line to order these numbers from least to greatest. 
3 3 4,2 2, 6, 11, 30   −  

 

 

 

 

 

 

 

 

 

 

 
 

[Answers: 
3 3 4

,2, 2 6, 30, 11   − ] 

 

 

 

 

 

 

Homework:  Page 211 #3-5, 7, 11, 12, 14, 15, 17-19 



 7

4.3 Mixed and Entire Radicals 
 

LESSON FOCUS:  Express an entire radical as a mixed radical, and vice versa. 
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Example 1:  Simplifying Radicals Using Prime Factorization 

Simplify each radical. 

a)  80     b)  3 144    c)  4 162  

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 
Simplify each radical. 

a)  63     b)  3 108    c)  4 128  

[Answers: 
3 4

) 3 7 , ) 3 4, ) 2 8a b c ] 

 
 

 

 

 

 

Example 2:  Writing Radicals in Simplest Form 
Write each radical in simplest form, if possible. 

a)  26     b)  3 40    c)  4 32  

 

 

 

 

 

CHECK YOUR UNDERSTANDING 
Write each radical in simplest form, if possible. 

a)  30     b)  3 32    c)  4 48  

[Answers: a) cannot be simplified,   
3 4

) 2 4, ) 2 3b c ] 
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Example 3:  Writing Mixed Radicals as Entire Radicals 
Write each mixed radical as an entire radical. 

a)  4 3     b)  33 2    c)  52 2  

 

 

 

 

CHECK YOUR UNDERSTANDING 
Write each mixed radical as an entire radical. 

a)  3 7     b)  32 4    c)  52 3  

[Answers: 
3 5

) 63, ) 32, ) 96a b c ] 

 

 

 

 

 

Example 4:  Ordering Irrational Numbers 
Arrange in order from least to greatest without a calculator. 

5, 4 2, 2 6, 3 3  

 

 

 

 

 

CHECK YOUR UNDERSTANDING 
Arrange in order from least to greatest without a calculator. 

3 5, 31, 2 7, 4 2  [Answers: 2 7 , 31, 4 2 , 3 5  

 

 

 

 

Homework:  Page 218  #4, 5, 9-12, 15-18, 20-22 
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4.4 Fractional Exponents and Radicals 
 

LESSON FOCUS: Relate rational exponents and radicals. 
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Example 1:  Evaluating Powers of the Form 
1
na  

Evaluate each power without using a calculator. 

a)  
1
327  b)  

1
20.49  c)  ( )

1
364−  d)  

1
24

9

 
 
 

 

 

 

 

CHECK YOUR UNDERSTANDING 
Evaluate each power without using a calculator. 

a)  
1
31000  b)  

1
20.25  c)  ( )

1
38−  d)  

1
416

81

 
 
 

 

 [Answers: a) 10   b) 0.5   c) -2   d) 
2

3
] 
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Example 2:  Rewriting Powers in Radical and Exponent Form 

a)  Write 
2
340  in radical form in 2 ways. b)  Write 53  and ( )

2
3 25  in exponent form. 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

a)  Write 
2
526  in radical form in 2 ways. b)  Write 56  and ( )

3
4 19  in exponent form. 

[Answers: a) ( )
2

5 2 5
26 26or     b) 

5 3

2 46 , 19 ] 

 

 

 

 

 

Example 3:  Evaluating Powers with Rational Exponents and Rational Bases 

Evaluate: 

a)  
3
20.04  b)  

4
327  c)  ( )

0.4
32−  d)  1.41.8  

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Evaluate: 

a)  
3
20.01  b)  ( )

4
327−  c)  

3
481  d)  1.20.75  

[Answers: 0.001 81 27 0.7080....a) b) c) d) ] 
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Example 4:  Applying Rational Exponents 

Biologists use the formula 
2
30.01b m=  to estimate the brain mass, b kilograms, of a 

mammal with body mass m kilograms.  Estimate the brain mass of each animal. 

a)  a husky with a body mass of 27 kg 

 

 

 

 

 

 

b)  a polar bear with a body mass of 200 kg 

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Use the formula 
2
30.01b m=  to estimate the brain mass of each animal. 

a)  a moose with a body mass of 512 kg. 

 

 

 

 

 

b)  a cat with a body mass of 5 kg 
[Answers: a) approximately 0.64 kg   b) approximately 0.03 kg] 
 

 

 

 

 

 

 

 

 

 

 

 

 

Homework:  Page 227  #3-7, 10-15, 18-21 
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4.5 Negative Exponents and Reciprocals 
 
LESSON FOCUS:  Relate negative exponents to reciprocals. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 1:  Evaluating Powers with Negative Integer Exponents 

Evaluate each power. 

a)  23−  b)  

3
3

4

−
 
 
 
−  c)  40.3−  

 

 

 
 

 

CHECK YOUR UNDERSTANDING 

Evaluate each power.  [Answers: a)
1

49
   b) 

27

1000
   c]

8

27
− ] 

a)  27−  b)  

3
10

3

−
 
 
 

 c)  ( )
3

1.5
−

−  

Scientists can calculate 
the speed of a dinosaur 
from its tracks. These 
tracks were found near 
Grand Cache, Alberta. 
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Example 2:  Evaluating Powers with Negative Rational Exponents 
Evaluate each power without using a calculator. 

a)  
2
38

−
 b)  

3
29

16

−
 
 
 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Evaluate each power without using a calculator.  [Answers: a)
1

32
   b) 

6

5
] 

a)  
5
416

−
 b)  

1
225

36

−
 
 
 

 

 

 

 

Example 3:  Applying Negative Exponents CHECK YOUR UNDERSTANDING 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Homework:  Page 233  #7–10, 12, 13, 16 
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4.6 Applying the Exponent Laws 
 
LESSON FOCUS:  Apply the exponent laws to simplify expressions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We can use a measuring 
cylinder to determine the 
volume of a sphere. Then 
we can use the exponent 
laws to help calculate the 
radius. 
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Example 1:  Simplifying Numerical Expressions with Rational Number Bases 
Simplify by writing as a single power. 

a) ( )( )3 50.3 0.3−  b) 

2 3
4 2

3 3

2 2

−      
   −   
         

−  c) 
( )( )3 4

2

1.4 1.4

1.4−
 d) 

6
2
3

1 5
3 3

7

7 7

 
 
 
 
 �

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Simplify by writing as a single power.  [Answers: a) 
50.8−

   b) 

14
4

5

 
− 
 

   c] 
101.5   d) 

1

49  ] 

a) 2 70.8 0.8−⋅  b) 

3 5
2 4

4 4

5 5

− −
      
      
         

− ÷ −  c) 
( )

5
3

5

1.5

1.5

−
−

 d) 

5 1
4 4

3
4

9 9

9

−
⋅
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Example 2:  Simplifying Algebraic Expressions with Integer Exponents 
Simplify. 

a)  ( )( )3 2 2 4x y x y−  b)  
5 3

2 2

10

2

a b

a b−
 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Simplify.  [Answers: a) 
6

m n    b) 

3

5

3

7

x

y
] 

a)  ( )( )4 2 2 3m n m n−  b)  
4 3

2

6

14

x y

xy

−

 

 

 

 

 

 

Example 3:  Simplifying Algebraic Expressions with Rational Exponents 
Simplify. 

a) ( )
1

3 6 38a b  b) 
3 1

2 12 2x y x y−
  
  
  
  

 c) 

2
2 3

1
2 3

4

2

a b

a b

−

 d) 

1
2

1
5 2

100

25

a

a b
−

 
 
  
 

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 

Simplify.  [Answers: a) 
6 3125a b    b) 

2
x

y
   c] 

3

11

2

4y

x

  d) 
3

2

5

xy

 ] 

a) ( )
3

4 2 225a b  b) 
3 1

3 12 2x y x y
− −

  
  
  
  

 c) 

5
5 2

1 1
2 2

12

3

x y

x y
−

−

 d) 

1
2 4 2

4 7

50

2

x y

x y
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Example 4:  Solving Problems Using the Exponent Laws 
A sphere has volume 425 m3. 

What is the radius of the sphere to the nearest tenth of a metre? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHECK YOUR UNDERSTANDING 
A cone with height and radius equal has volume 18 cm3.  What are the radius and height of 

the cone to the nearest tenth of a centimetre? 
[Answer: approximately 2.6 cm] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Homework:  Page 242  #7-10 odd letters, 11, 12, 15-17, 19 


