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1.1 Real Numbers 
A set is a collection of objects, and 

these objects are called the elements 
of the set.

Certain sets of real numbers, called 
intervals, occur frequently in calculus 

and correspond 
geometrically to line segments.

   

Notation Set description Graph

   ﴾a, b﴿ {x | a < x < b}

   [a, b] {x | a ≤ x ≤ b}

   [a, b﴿ {x | a ≤ x < b}

   ﴾a, b] {x | a < x ≤ b}

  ﴾a, ∞﴿ {x | x > a}

  [a, ∞﴿ {x | x ≥ a}

  ﴾‐∞, b﴿ {x | x < b}

  ﴾‐∞, b] {x | x ≤ b}

  ﴾‐∞, ∞﴿    ﴾set of all real numbers﴿
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Example:  Graph the following intervals on 
a number line.

a﴿ ﴾‐4,5]

b﴿ [‐3,∞﴿

c﴿ ﴾‐∞,2﴿

d﴿ [‐1,3]

Example:  Write the interval for each graph 
given below.

a﴿

b﴿

c﴿

d﴿

1 02345 1 2 3 4 5

1 02345 1 2 3 4 5

1 02345 1 2 3 4 5

1 02345 1 2 3 4 5
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Absolute Value 
‐ denoted |a| 
‐ the distance from a number
   to 0 on the real number line.  
‐ Since distance is always

positive or 0, |a| ≥ 0 for
every number a.

Definition of Absolute Value:

|a| =   a  if a ≥ 0
‐a if a < 0{

Example: Evaluate.

a﴿  |3| = 

b﴿ |‐12| =

c﴿ | 0 | = 

d﴿ |√2 ‐ 1| = 

1.2 Exponents and Radicals
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Example: Evaluate.

a﴿  x3x5 

b﴿ a‐6a2

c﴿  

d﴿ ﴾d3﴿5 

c10

c‐4

e﴿  ﴾2z﴿4 

f﴿ ﴾2m6n﴿﴾3mn4﴿3

g﴿  

 

6st‐4

2s‐2t2

Radicals: a = bn
means bn = a

If n is even, then a ≥ 0 and b ≥ 0.

Properties of Radicals: √ab = √a √bn n n

√a =  
m n √a  mn

n
n√b

na
b = √a

n na = a    if n is odd

n na = |a|   if n is even
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Example:  Simplify.
a﴿∛x4 = b﴿∜81x8y4 = 

Adding and Subtracting Radicals: Only LIKE
radicals can be
combined!

﴾LIKE radicals have the same index and radicand.﴿

Example:  Simplify.
a﴿√32 + √200 b﴿  √25b ‐ √b3

Example:  Simplify.

a﴿ b﴿ c﴿41/2 82/3 125 ‐1/3

Rational ﴾Fractional﴿ Exponents are equivalent to radicals.

a
1
n = n√a

a
m
n = n√a

﴾m﴾ n√aam=
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Example:  Simplify.  Write in radical notation.

a﴿ b﴿ c﴿a1/3 7/3a k2/5 k
k3/5

7/5

﴾2f3g4﴿ 3/2

Rationalizing the Denominator
Eliminating the radical in the denominator by 

multiplying both numerator and denominator by 
an appropriate expression

Example:  Simplify.

a﴿ b﴿ c﴿ 1
a2

72
√3

1
√x23
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