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Mini Lecture 10.1 
Radical Expressions and Functions 

 
Learning Objectives: 

1. Evaluate square roots. 
2. Evaluate square root functions. 
3. Find the domain of square root functions. 
4. Use models that are square root functions. 
5. Simplify expressions of the form 2a . 
6. Evaluate cube root functions. 
7. Simplify expressions of the form 3 3a . 
8. Find even and odd roots. 
9. Simplify expressions of the form n na . 

 
Examples: 
1. Evaluate the following: 

 a.  49    b.  25–    c.  
9
4  

 d.  0064.0    e.  3664    f.  3664  
 
2. For each function, find the indicated function value. 
 a.  )5( ; 54)( fxxf  b.  )3(– ; 2–4)( gxxg  c.  )9( ; 3–2)( hxxh  
 
3. Find the domain for each of the following: 
 a.  20–5)( xxf     b.  xxg 3–9)(  
 
4. Simplify each expression. 
 a.  2)6(–   b.  2)4–(x   c.  881x   d.  442 xx  
 
5.  For each function, find the indicated function value. 
 a.  )5( ; 1–2)( fxxf    b.  )10( ; 9–)( 3 gxxg  
 
6. Simplify. 
 a.  3 3– y    b.  3 38a    c.  4 1  

 d.  4 81–    e.  4 256–    f.  5 1  

 g.  4 4)2–(x    h.  5 5)12( x    i.   6 6)2(–  
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Teaching Notes: 
 If bab  then ,2 is the square root of a. 
 A square root of a negative number is not a real number. 
 The symbol “ ” is called a radical sign. 
 The number under the radical sign is called the radicand. 
 Together, the radical sign and the radicand are called the radical expression. 
 A square root function is defined by xxf )( . 

 For any real number a, aa 2 . 

 The cube root of a real number a is written 3 a , the ba3  means ab3 . 
 There is a cube root function defined by 3)( xxf . 
 In the radical expression n a , the number n is the index. If n is an odd number, then the 

root is called an odd root. If n is even, then the root is called an even root. 
 An even root of a negative number is not a real number. 

 

Answers:  1. a.  7   b.  –5   c.  
3
2

   d.  0.08   e.  10   f.  14   2. a.  5)5(f    b.  16.310)3(–g  

c.  87.315)9(h   3. a.  domain of }4|{ is xxf  or [4, )  b.  domain of }3|{ is xxg  or (– , 
3]    
4. a.  –6   b.  |x – 4|   c.  9|x4|    d.  |x + 2|   5. a.  3)5(f    b.  1)10(g    6. a.  –y   b.  2a   c.  1   d.  –3    
3.  not a real number   f.  1   g.  |x – 2|   h.  2x + 1   i.  2 
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Mini Lecture 10.2 
Rational Exponents 

 
Learning Objectives: 

1. Use the definition of  na
1

. 

2. Use the definition of n
m

a . 

3. Use the definition of n
m

a
–

. 
4. Simplify expressions with rational exponents. 
5. Simplify radical expressions using rational exponents. 

 
Examples: 
Use the radical notation to rewrite each expression, then simplify if possible. Assume that all 
variables represent positive numbers. 

1. a.  2
1

64     b.  4
1

81    c.  3
1

)64(–   d.  2
1

24 )16( yx  
 

2. a.  4
3

16    b.  3
2

)27(–   c. 2
3

25–   d.  2
1

)9(–  
 
Rewrite each expression with a positive rational exponent.  Simplify if possible. 

3. a.  
1
38    b.  

3
416   c.  

2
327   d.  

3
8 4(81 )x  

 
Rewrite each radical expression with rational exponents. 

4. a.  5    b.  3 30x   c.  3
3
2    d.  6 53xy  

 
Use properties of rational exponents to simplify each expression.  Assume that all variables 
represent positive numbers. 

5. a.  4
1

4
1

44   b.  33
1

)8(   c.  3
2

36 )27( ba   d.  3
2

4
3

34 yxyx  
 
Teaching Notes: 

 The denominator of a rational exponent is the index of the equivalent radical. 
 The numerator of a radical exponent is the power of which the radical is raised. 
 Remind students that each base occurs only once in a simplified expression. 
 A simplified expression should not contain any negative exponents. 
 Remember, any base other than zero raised to the zero power is the number 1. A 

simplified expression should not have any zero exponents. 
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Answers: 

1. a.  864    b.  3814    c.  4–64–3    d.  yxyx 224 416    2. a.  8)16( 34    

 b.  9)27–( 23    c.  125–)25(– 3    d.  9–  Not A Real Number   3. a.  
2
1

8
1

3
        

b.  
8
1)

16
1( 3

4
   c.  

9
1

)27(
1

23
   d.  634 8 27

1
)81(

1
xx

   4.  a.  2
1

5    b.  3
1

)30( x    c.  
3
1

3
2     

d.  6
1

5 )3( xy    5.  a.  2  b.  8  c.  249 ba    d.  3
11

4
19

yx  
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Mini Lecture 10.3 
Multiplying and Simplifying Radical Expressions 

 
Learning Objectives: 

1. Use the product rule to multiply radicals. 
2. Use factoring and the product rule to simplify radicals. 
3. Multiply radicals and then simplify. 

 
Examples: 
1. Use the product rule to multiply. 
 a.  73      b.  33– xx  

 c.  33 65      d.  5 25 43 xx  
 

2. If 882)( 2 xxxf , express the function, f, in simplified form. 
 
3. Simplify. Assume all variables in a radicand represent positive real numbers and no 
 radicands involve negative quantities raised to even powers. 
 a.  90      b.  3 24  

 c.  4 243      d.  3128x  

 e.  678 zyx      f.  3 151016 yx  

 g.  5 107932 zyx     h.  5224 yx  
 
4. Multiply and simplify. Assume all variables in a radicand represent positive real numbers 
 and no  radicands involve negative quantities raised to even powers. 
 a.  43      b.  33 16 102 5  

 c.  4 254 42 48 yxyx     d.  57 203 xx  
 
Teaching Notes: 

 The product rule for radicals states: if n b and n a  are real numbers then 
nnn abba . 

 A number that is the square of an integer is a perfect square. 
 A number is a perfect cube if it is the cube of an integer. 
 A radical of index n is simplified when its radicand has no factors other than 1 that are 

perfect nth powers. 
 For any non-negative real number, a, aan n . 
 Perfect nth powers have exponents that are divisible by n. 

 

Answers:  1. a.  21    b.  9–2x    c.  3 30    d.  5 312x    2.  |2|2)( xxf    3. a.  103     

b.  3 32    c.  4 33    d.  xx 28    e.  yzyx 334    f.  353 22 xyx    g.  5 2422 yxxyz    h.  yxy 62 2  

4. a.  32    b.  3 4100    c.  4 2322 yxxy    d.  152 6x  
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Mini Lecture 10.4 
Adding, Subtracting, and Dividing Radical Expressions 

 
Learning Objectives: 

1. Add and subtract radical expressions. 
2. Use the quotient rule to simplify radical expressions. 
3. Use the quotient rule to divide radical expressions. 

 
Examples: 
 
Add or subtract. Be sure answers are in simplified form. 
1.  a.  103106   b.  183–187   c.  6–6364  
 
2. a.  53204   b.  xx 182–323   c.  272483  
 
3. a.  3.3 7475   b.  54 323–3212   c.  33 3 162546 xx  
 
Simplify using the quotient rule. 

4. a.  
x
x

2
8 3

   b.  
3 2

3 5

8
40

x
x    c.  

12

625
y

x  

 
Divide and simplify if possible. 

5. a.  
3

5

4
100

x
x    b.  

3 23

3 56

5
40

yx
yx    c.  

x
x

5
205 7

 

 
Teaching Notes:  

 The radicand and the index must be the same in order to add or subtract radicals. 
 Sometimes it is necessary to simplify radicals first to find out if they can be added or 

subtracted. 

 The quotient rule can be used in two ways: 
n

n
nn

n

n

b
a

b
a

b
a

b
a or    . 

 
Answers:  1. a.  109    b.  212    c.  66    2. a.  511    b.  x26    c.  318  

3. a.  3 79    b.  cannot be subtracted   c.  3 222x    4. a.  2x   b.  3 5x    c.  6

35
y
x

 

5. a.  5x   b.  2xy   c.  10x3 
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Mini Lecture 10.5 
Multiplying With More Than One Term and Rationalizing Denominators 

 
Learning Objectives: 

1. Multiply radical expressions with more than one term. 
2. Use polynomial special products to multiply radicals. 
3. Rationalize denominators containing one term. 
4. Rationalize denominators containing two terms. 
5. Rationalize numerators. 

 
Examples: 
1. Multiply. 
 a.  )6(3 x  b.  )4–( 333 2 xx  
 c.  )52–33)(5332(   d.  2)57(  
 e.  )3–6)(36(   f.  )5)(5–( xx  
 
2. Rationalize each denominator. 

 a.  
5
2     b.  3

4
3    c.  

y
x

5
3  

 d.  
3 2

3 2
y
x    e.  

452
6    f.  

2–6
63  

 

3. Rationalize the numerator.  4
2

x
x

 

 
Teaching Notes: 

 To multiply radical expressions with more than one term use the distributive property and 
the FOIL method. 

 To rationalize the denominator, multiply the numerator and the denominator by a radical 
of index n that produces a perfect nth power in the denominator’s radicand. 

 Radical expressions that involve the sum and difference of the same two terms are called 
conjugates. 

 To rationalize a denominator with two terms and one or more square roots, multiply the 
numerator and denominator by the conjugate of the denominator. 

 

Answers:  1. a.  233x    b.  3 24– xx    c.  15512–    d.  35212    e.  3    f.  x – 5 

2. a.  
5
10

   b.  
2
63

   c.  
y
xy

5
15

   d.  
y
xy3 2

   e.  6–53    f.  
4

3262363
 

3.  
16

6 8
x

x x
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Mini Lecture 10.6 
Radical Equations 

 
Learning Objectives: 

1. Solve radical equations. 
2. Use models that are radical functions to solve problems. 

 
Examples: 
 
Solve. 
1. a.  114y    b.  2–4–6x   c.  13–13a  
 
    d.  05–3–4x    e.  5–24 xx   f.  7433 x  
 
2. a.  3–13 yy    b.  1–723 a   c.  2–10 xx  
 
    d.  44 276 aa   e.  161– yy   f.  33 2–553 xx  
 
Solve. Each of the following examples will require squaring both sides twice. 
3. a.  2–8– xx    b.  23–5 aa  c.  24–8 yy  
 
Solve. 

4. a.  2)75( 3
1

x    b.  2
1

)15(1 xx   c.  16–)1–5( 2
1

x  
 
Teaching Notes: 

 When solving equations with radicals, isolate the radical on one side first. 
 Raise both sides of the equation to the power that is the index of the radical in order to 

eliminate the radical. Sometimes this step must be done a second time to clear the 
equation of all radicals. 

 Always check all solutions for extraneous solutions. 
 
Answers:  1. a.  0   b.  no solution   c.  5   d.  7   e.  9   f.  9   2. a.  8   b.  –4   c.  6   d.  –1   e.  8  

f.  0   3. a.  9   b.  4   c.  8   4. a.  
5
1

   b.  0, 3   c.  10 
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Mini Lecture 10.7 
Complex Numbers 

 
Learning Objectives: 

1. Express square roots of negative numbers in terms of i. 
2. Add and subtract complex numbers. 
3. Multiply complex numbers. 
4. Divide complex numbers. 
5. Simplify powers of i. 

 
Examples: 
1. Write as a multiple of i. 
 a.  81–    b.  13–    c.  60–  
 
2. Perform the indicated operation.  Write the result in the form a + bi. 
 a.  )7–4()43( ii  
 b.  )43(–)1( ii  
 c.  )6–4(4 ii  
 d.  )3–5)(23( ii  
 e.  4–3–  
 
3. Divide and simplify the form bia . 

 a.  
i

i
2

34      b.  
i

i
3–2

1  

 
4.  Simplify. 
 a.  21i    b.  30i    c.  40i    d.  7i  
 
Teaching Notes: 

 The imaginary unit i is defined as 1–i  where 1–2i . 
 If b is a positive real number, then bibbb 1–)1(–– . 
 The set of all numbers in the form bia , a is the real part, b is called the imaginary 

part of the complex number bia . 
 When adding or subtracting complex numbers, add or subtract their real parts. Then add 

or subtract their imaginary parts and express the answer as a complex number. 
 Students need to be remained often to write their answers in a + bi form. 

 
Answers:  1. a.  9i   b.  13i    c.  152i    2. a.  i3–7    b.  i3–2–    c.  i1624    d.  i21     

e.  32–    3. a.  
2

4–3 i
 i2–

2
3or    b.  

13
51– i

 or  i
13
5

13
1–    4. a.  i   b.  –1   c.  1   d.  –i 


