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Chapter 1. The Whole Numbers



1.1. Multiplying Whole Numbers and Area*



 
  Stub for Multiplying Whole Numbers and Area. Checked out. Republished. Republish didn't work because of pending requests.

1.2. Exponents*



 In this module, you will learn the short-cut to writing
2⋅2⋅2⋅2. This is known as writing a number in  exponential notation.
Definition of Exponential Notation



 Exponential notation is a short way of writing the same number multiplied by itself many times. 
 Exponential notation uses a  superscript for the number of times the number is repeated. The superscript is placed on the number to be multiplied (the factor), and is written like 
anwhere n is an integer and a can be any real number. a is called the  base and n is called the  exponent or  power.
 The nth power of a is defined as:
 an=1⋅a⋅a⋅…⋅a (n times)
 with a multiplied by itself n times.
 The resulting value is called the  argument. 
 For example, instead of
5⋅5⋅5⋅5⋅5⋅5, we write 
56 to show that the number 5 is multiplied by itself 6 times. 
 5 is the base, and 6 is the exponent or power. 
 The result, 15625, is the argument. 
 56 is read as “five to the sixth power,” or more simply as “five to the sixth,” or “the sixth power of five.”
 Likewise 
52 is 
5⋅5 and 
35 is
3⋅3⋅3⋅3⋅3. We will now have a closer look at writing numbers using exponential notation.
 When a whole number is raised to the second power, it is said to be  squared. The number 52 can be read as
 	5 to the second power, or

	5 to the second, or

	5 squared.



 When a whole number is raised to the third power, it is said to be  cubed. The number 53 can be read as
 	5 to the third power, or

	5 to the third, or

	5 cubed.



 When a whole number is raised to the power of 4 or higher, we simply say that the number is raised to that particular power. The number 58 can be read as
 	5 to the eighth power, or just

	5 to the eighth.



 We can also define what it means if we have a negative index, -n. Then,
    (n times)
 If n is an even integer, then 
an will always be positive for any non-zero real number a. For example, although -2 is negative, 
(−2)2=1⋅−2⋅−2=4  is positive and so is 
.
Examples, Exponential Notation



 Write the following multiplication using exponents:
Example 1.1. 
 3 · 3  
 Since the factor 3 appears 2 times, we write this as
 32


   
Example 1.2. 
 62 · 62 · 62 · 62 · 62 · 62 · 62 · 62 · 62 
 Since the factor 62 appears nine times, we write this as:
 629


 Expand each number (write without exponents):
Example 1.3. 
 124.        The exponent 4 indicates that the base (12) is repeated 4 times, thus:
 124 = 12 · 12 · 12 · 12


   
Example 1.4. 
 7063.   The exponent 3 indicates that the base (706) is repeated 3 times in a multiplication.
 7063 = 706 · 706 · 706



Exercises, Exponential Notation



 Write each of the following using exponents:
Exercise 1.
 
             37 · 37

          

372



Exercise 2.
 
             16 · 16 · 16 · 16 · 16

          

165



Exercise 3.
 
             9 · 9 · 9 · 9 · 9 · 9 · 9 · 9 · 9 · 9

          

910



 Write each of the following numbers without exponents:
Exercise 4.
 
             853

          

85 · 85 · 85



Exercise 5.
 
             47

          

4 · 4 · 4 · 4 · 4 · 4 · 4



Exercise 6.
 
             17392

          

1739 · 1739





Laws of Exponents



 There are several laws we can use to make working with exponential numbers easier. We list all the laws here for easy reference. 
(1.1)
          
              
                
                  
                    a
                        
                          0
                        
                      
                    =
                    1
                  
                
              
              
            
        
(1.2)
          
              
                
                  
                    
                      a
                          
                            m
                          
                        
                      ×
                      a
                          
                            n
                          
                        
                    
                    =
                    a
                        
                          
                            m
                            +
                            n
                          
                        
                      
                  
                
              
              
            
        
(1.3)

(1.4)

(1.5)

(1.6)

 We explain each law in detail in the following sections.
Exponential Law 1



 Our definition of exponential notation shows that:
 , 

 For example, 
.
 Note that the base must be a non-zero value. 00 is called an indeterminate number, and has no value. This is because 00 = 0/0. If one considers 0 = 0 × n (where n can be any number) then it follows that 0/0 = n, where n can be any number – meaning the value of 0/0 cannot be determined. 
Examples: Application using Exponential Law 1



 	
              
            

	
              
            

	
              
            

	
              
            

	
              
            





Exponential Law 2



 Our definition of exponential notation shows that:
(1.7)

 That is:
  (m times)
  (n times)
             
    (m + n times)
             

 For example:
 
          
        
 This simple law illustrates the reason exponentials were originally invented. In the days before calculators, all multiplication had to be done by hand with a pencil and a pad of paper. Multiplication takes a very long time to do and is very tedious. Adding numbers, however, is easy and quick. This law says that adding the exponents of two exponential numbers (of the same base) is the same as multiplying the two numbers together. This means that, for certain numbers, there is no need to actually multiply the numbers together in order to find their multiple. This saved mathematicians a lot of time.
Examples: Application using Exponential Law 2
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                            5x
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	23⋅24=27    (Note that the base (2) stays the same.)
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Exponential Law 3



(1.8)

 We know from Law 2 that am+n is base a multiplied by itself m times plus a multiplied by itself n times. Law 3 extends this to the case where an exponent is negative.
 
          
          
        
 By factoring out 
an from both numerator and denominator, we are left with
     

     
   (m – n times)
     

 For example,
 
          
        
Examples: Exponential Law 3



 	
              
            

	   (Always give the final answer with a positive index)

	
              
            

	
              
            





Exponential Law 4



(1.9)

 Our definition of exponential notation for a negative exponent shows that
    (n times)
       
 
       

 The minus sign in the exponent is just another way of writing that the whole exponential number is to be divided instead of multiplied.
 For example, starting with Law 3, take the case of am−n, but where n > m:
 
          
        
Examples: Exponential Law 4



 	
              
            

	
              
            

	
              
            

	
              
            

	
              
            





Exponential Law 5



(1.10)

 The order in which two real numbers are multiplied together does not matter. 
 Therefore,
     (n times)
         
 (n times)
 (n times)
          

 For example:
(1.11)

Examples: Exponential Law 5 



 	
              
            

	
              
            

	
              
            





Exponential Law 6



(1.12)

 We can find the exponential of an exponential just as well as we can for a number, because an exponential is a real number. 
     (n times)
         
      (m × n times)
          

 For example:
(1.13)

Examples: Exponential Law 6



 	
              
            

	
              
            

	
              
            






Module Review Exercises



 Write the following examples using exponential notation. 
Exercise 7.
 
           
            
          

        

42



Exercise 8.
 
           
            
          

        

122



Exercise 9.
 
           
            
          

        

94



Exercise 10.
 
           
            
          

        

106



Exercise 11.
 
           
            
          

        

8263



Exercise 12.
 
           
            
          

        

30214



Exercise 13.
 
               (85 factors of 6).

        

685



Exercise 14.
 
                (112 factors of 2).

        

2112



 For the next examples, expand the terms. (Do not find the actual values). 
Exercise 15.
 
           53

        

5 · 5 · 5 



Exercise 16.
 
           152

        

15 · 15 



Exercise 17.
 
           1175

        

117 · 117 · 117 · 117 · 117 



Exercise 18.
 
           74

        

7 · 7 · 7 · 7 



 Determine the value of each of the powers. 
Exercise 19.
 
           32

        

9



Exercise 20.
 
           12

        

1



Exercise 21.
 
           152

        

225



Exercise 22.
 
           34

        

81



Exercise 23.
 
           14

        

1



Exercise 24.
 
           73

        

343



 Simplify as far as possible. 
Exercise 25.
 
           (2x)3

        

23 · x3 = 8x3



Exercise 26.
 
           3020

        

1



Exercise 27.
 
           (-2x)3

        

(-2)3 · x3 = -8x3



Exercise 28.
 
           23 · 24

        

23+4 = 27



Exercise 29.
 
           
            
          

        


            
          



Exercise 30.
 
           
            
          

        


            
          



Exercise 31.
 
           (3-1+2-1)-1

        


            
          





1.3. Order of Operations for Whole Numbers*



Grouping Symbols



 Grouping symbols are used to indicate that a particular collection of numbers and meaningful operations are to be grouped together and considered as one number. The grouping symbols commonly used in mathematics are the following:
 Parentheses:  (   )
 Brackets:     [   ]
 Braces:       {   }
 Bar:           —
 In a computation in which more than one operation is involved, grouping symbols indicate which operation to perform first. If possible, we perform operations inside grouping symbols first.
 For example:
 (5 · 5) + 20 = 45
 whereas:
 5 · (5 + 20) = 125
 If there are no parentheses, you should always do multiplications and divisions first followed by additions and subtractions. You can always put your own parentheses into equations using this rule to make things easier for yourself, for example:
(1.14)

Grouping Symbols Examples



 If possible, determine the value of each of the following.
Example 1



 9 + (3 · 8)
 Since 3 and 8 are within parentheses, they are to be combined first:
 = 
9+24
 Then add the terms:
 = 
33
 Thus, 9 + (3 · 8) = 33.

Example 2



 (10 ÷ 0) · 6
 Since (10 ÷ 0) is undefined, this operation is meaningless, and we attach no value to it. We write, “meaningless.” 


Grouping Symbols Exercises



 If possible, determine the value of each of the following.
Exercise 32.
 
             16 – (3 · 2)

          

10



Exercise 33.
 
             5 + (7 · 9)

          

61



Exercise 34.
 
             (4 + 8) · 2

          

24



Exercise 35.
 
             28 ÷ (18 – 11)

          

4



Exercise 36.
 
             (33 ÷ 3) – 11

          

0



Exercise 37.
 
             4 + (0 ÷ 0)

          

meaningless





Multiple Grouping Symbols



 When a set of grouping symbols occurs inside another set of grouping symbols, we perform the operations within the innermost set first.
Multiple Grouping Symbol Examples



 Determine the value of each of the following.
Example 1.5. 
 2 + (8 · 3) – (5 + 6)
 Combine 8 and 3 first, then combine 5 and 6.
 = 2 + 24 – 11
 Now combine left to right.
 = 26 –11
 = 15


   
Example 1.6. 
 
            
              
                  
                    
                      
                        
                          10
                          +
                          [
                        
                        
                          30
                          −
                          (
                        
                        
                          2
                          ⋅
                          9
                        
                        )
                        ]
                      
                    
                  
                  
                
            
          
 Combine 2 and 9 since they occur in the innermost set of parentheses.
 = 
10+[30−18]
 Now combine 30 and 18.
 = 10 + 12
 = 22


   

Distributivity



 If you see a multiplication outside parentheses like this:
(1.15)

 then it means you have to multiply each part inside the parentheses by the number outside: 
(1.16)

 Sometimes you can simplify everything inside the parentheses into a single term. In fact, in the above example, it would have been smarter to have done this:
(1.17)
            
                
                  
                    
                      3
                      (
                      
                        4
                        −
                        3
                      
                      
                        )
                        =
                        
                          3
                          ×
                          (
                        
                      
                      1
                      
                        )
                        =
                        3
                      
                    
                  
                
                
              
          
 This can happen with letters too:
(1.18)
            
                
                  
                    
                      3
                      (
                      
                        4a
                        −
                        3a
                      
                      
                        )
                        =
                        
                          3
                          ×
                          (
                        
                      
                      a
                      
                        )
                        =
                        3a
                      
                    
                  
                
                
              
          
 The fact that 
 is know as the  distributive property. 
 If there are two sets of parentheses multiplied by each other, then you can do it one step at a time:
(1.19)


Multiple Grouping Symbol Exercises



 Determine the value of each of the following:
Exercise 38.
 
             
              
                
                    
                      
                        
                          (
                          
                            17
                            +
                            8
                          
                          
                            )
                            +
                            (
                          
                          
                            9
                            +
                            20
                          
                          )
                        
                      
                    
                    
                  
              
            

          

54



Exercise 39.
 
             
              
                
                    
                      
                        
                          (
                          
                            55
                            −
                            6
                          
                          
                            )
                            +
                            (
                          
                          
                            13
                            ⋅
                            2
                          
                          )
                        
                      
                    
                    
                  
              
            

          

23



Exercise 40.
 
             
              
                
                    
                      
                        
                          
                            23
                            +
                            (
                          
                          
                            12
                            ÷
                            4
                          
                          
                            )
                            +
                            (
                          
                          
                            11
                            ⋅
                            2
                          
                          )
                        
                      
                    
                    
                  
              
            

          

48



Exercise 41.
 
             
              
                
                    
                      
                        
                          
                            86
                            +
                            [
                          
                          
                            14
                            +
                            (
                          
                          
                            10
                            −
                            8
                          
                          )
                          ]
                        
                      
                    
                    
                  
              
            

          

102



Exercise 42.
 
             
              
                
                    
                      
                        
                          
                            31
                            +
                            (
                          
                          
                            9
                            +
                            [
                          
                          
                            1
                            +
                            (
                          
                          
                            35
                            −
                            2
                          
                          )
                          ]
                          )
                        
                      
                    
                    
                  
              
            

          

74



Exercise 43.
 
             {6 – [24 ÷ (4 · 2)]}3

          

9





Order of Operations



 Sometimes there are no grouping symbols indicating which operations to perform first. For example, suppose we wish to find the value of 
3 + 5⋅ 2. We could do either of two things:
 Add 3 and 5, then multiply this sum by 2.
  

 Multiply 5 and 2, then add 3 to this product.
  

 We now have two values for the same expression. 
 We need a set of rules to guide anyone to one unique value for this kind of expression. Some of these rules are based on convention, while other are forced on up by mathematical logic. 
 The universally agreed-upon  accepted order of operations for evaluating a mathematical expression is as follows:
 
        1. Parentheses (grouping symbols) from the inside out.
      
 By parentheses we mean anything that acts as a grouping symbol, including anything inside symbols such as [  ], {  }, |  |, and 
. Any expression in the numerator or denominator of a fraction or in an exponent is also considered grouped, and should be simplified before carrying out further operations. 
 If there are nested parentheses (parentheses inside parentheses), you work from the innermost parentheses outward. 
 
        2. Exponents and other special functions, such as log, sin, cos etc.
      
 
        3. Multiplications and divisions, from left to right.
      
 
        4. Additions and subtractions, from left to right. 
      
 For example, given: 3 + 15 ÷ 3 + 5 × 22+3
 The exponent is an implied grouping, so the 2+3 must be evaluated first:
  = 3 + 15 ÷ 3 + 5 × 25
 Now the exponent is carried out:
  = 3 +15 ÷ 3 + 5 × 32 
 Then the multiplication and division, left to right using 15 ÷ 3 = 5 and 5 × 32 = 160:
  = 3 + 5 + 160 
 Finally, the addition, left to right:
  = 168
Examples, Order of Operation



 Determine the value of each of the following.
Example 1.7. 
 21+3⋅12.
 Multiply first:
 = 
21+36
 Add.
 = 57


   
Example 1.8. 
 (15−8)+5(6+4).
 Simplify inside parentheses first.
 =
7+5⋅10
 Multiply.
 = 
7+50
 Add.
 = 57


   
Example 1.9. 
 63−(4+6⋅3)+76−4.
 Simplify first within the parentheses by multiplying, then adding:
 = 
63−(4+18)+76−4
 = 
63−22+76−4
 Now perform the additions and subtractions, moving left to right:
 = 
41+76−4
 = 
117−4
 = 113.


   
Example 1.10. 
 
            
              
                  
                    
                      
                        
                          
                            7
                            ⋅
                            6
                          
                          −
                          4
                              
                                2
                              
                            
                        
                        +
                        1
                            
                              5
                            
                          
                      
                    
                  
                  
                
            
          
 Evaluate the exponential forms, moving from left to right:
 = 
7⋅6−16+1
 Multiply 7 · 6:
 = 
42−16+1
 Subtract 16 from 42:
 = 26 + 1 
 Add 26 and 1:
 = 27.


   
Example 1.11. 
 
            
              
                  
                    
                      
                        
                          6
                          ⋅
                          (
                        
                        
                          3
                              
                                2
                              
                            
                          +
                          2
                              
                                2
                              
                            
                        
                        
                          )
                          +
                          4
                              
                                2
                              
                            
                        
                      
                    
                  
                  
                
            
          
 Evaluate the exponential forms in the parentheses:
 = 
6⋅(9+4)+42
 Add 9 and 4 in the parentheses:
 = 
6⋅(13)+42
 Evaluate the exponential form 
42:
 = 
6⋅(13)+16
 Multiply 6 and 13:
 = 
78+16
 Add 78 and 16:
 = 94


   
Example 1.12. 
 .
 = 

 = 

 = 

 = 1+13
 = 14
 Recall that the bar is a grouping symbol. The fraction 
 is equivalent to 
(62+22)÷(42+6⋅22)



Exercises, Order of Operations



 Determine the value of the following:
Exercise 44.
 
             8 + (32 – 7)

          

66



Exercise 45.
 
             (34 + 18 – 2 · 3) + 11

          

57



Exercise 46.
 
             8(10) + 4(2 + 3) – (20 + 3 · 15 + 40 – 5) 

          

0



Exercise 47.
 
             5 · 8 + 42 – 22

          

52



Exercise 48.
 
             4(62 – 33) ÷ (42 – 4)

          

9



Exercise 49.
 
             (8 + 9 · 3) ÷ 7 + 5 · (8 ÷ 4 + 7 + 3 · 5)

          

125



Exercise 50.
 
             
              
            

          

7





Module Review Exercises



 For the following problems, find each value.
Exercise 51.
 
           
            
              
                  
                    
                      
                        
                          2
                          +
                          
                            3
                            ⋅
                            (
                          
                        
                        8
                        )
                      
                    
                  
                  
                
            
          

        

48



Exercise 52.
 
           
            
              
                  
                    
                      
                        
                          1
                          −
                          5
                        
                        (
                        
                          8
                          −
                          8
                        
                        )
                      
                    
                  
                  
                
            
          

        

meaningless



Exercise 53.
 
           
            
              
                  
                    
                      
                        37
                        −
                        
                          1
                          ⋅
                          6
                              
                                2
                              
                            
                        
                      
                    
                  
                  
                
            
          

        

1



Exercise 54.
 
           
            
              
                  
                    
                      
                        
                          98
                          ÷
                          2
                        
                        ÷
                        7
                            
                              2
                            
                          
                      
                    
                  
                  
                
            
          

        

1



Exercise 55.
 
           
            
              
                  
                    
                      
                        (
                        
                          4
                              
                                2
                              
                            
                          −
                          
                            2
                            ⋅
                            4
                          
                        
                        
                          )
                          −
                          2
                              
                                3
                              
                            
                        
                      
                    
                  
                  
                
            
          

        

0



Exercise 56.
 
           
            
              
                  
                    
                      
                        
                          
                            61
                            −
                            22
                          
                          +
                          4
                        
                        [
                        
                          3
                          ⋅
                          (
                        
                        10
                        
                          )
                          +
                          11
                        
                        ]
                      
                    
                  
                  
                
            
          

        

203



Exercise 57.
 
           
            
          

        

97



Exercise 58.
 
           
            
              
                  
                    
                      
                        
                          
                            2
                                
                                  2
                                
                              
                            ⋅
                            3
                          
                          +
                          2
                              
                                3
                              
                            
                        
                        (
                        
                          6
                          −
                          2
                        
                        
                          )
                          −
                          (
                        
                        
                          3
                          +
                          17
                        
                        
                          )
                          +
                          11
                        
                        (
                        6
                        )
                      
                    
                  
                  
                
            
          

        

90



Exercise 59.
 
           
            
          

        

29



Exercise 60.
 
           
            
          

        

62



Exercise 61.
 
           
            
              
                  
                    
                      
                        
                          
                            1
                                
                                  6
                                
                              
                            +
                            0
                                
                                  8
                                
                              
                          
                          +
                          5
                              
                                2
                              
                            
                        
                        (
                        
                          2
                          +
                          8
                        
                        )
                            
                              3
                            
                          
                      
                    
                  
                  
                
            
          

        

25,001



Exercise 62.
 
           
            
          

        

5



Exercise 63.
 
           
            
          

        

214



Exercise 64.
 
           
            
          

        

22



Exercise 65.
 
           
            
          

        

1



Exercise 66.
 
           
            
          

        

14



Exercise 67.
 
           
            
          

        

-30



Exercise 68.
 
           
            
          

        

576



Exercise 69.
 
           
            
          

        

0





Solutions


Chapter 2. The Integers



2.1. Introduction to Integers*



 
  This is a stub. Content from section 2.8 of the big book goes here someday.

2.2. Absolute Value*



 When we want to talk about how “large” a number is without regard as to whether it is positive or negative, we use the  absolute value function. 

Geometric Definition of Absolute Value



 The absolute value of a number a, denoted 
∣a∣, is the distance from that number to the origin (zero) on the number line. Absolute value answers the question of “how far,” not “which way.” That distance is always given as a nonnegative number. In short: 
 	If a number is positive (or zero), the absolute value function does nothing to it: 
∣3∣=3

	If a number is negative, the absolute value function makes it positive: 
∣−3∣=3



 WARNING: If there is arithmetic to do inside the absolute value function, you must do it before taking the absolute value—the absolute value function acts on the result of whatever is inside it. For example, a common error is
 ∣5+(−2)∣=5+2=7 (Wrong!)
 The mistake here is in assuming that the absolute value makes everything inside it positive. This is not true. It only makes the result positive. The correct result is 
 ∣5+(−2)∣=∣3∣=3 (Correct)
Examples



 Determine each value.
 ∣4∣=__
 	The answer is 4: 
 [image: Figure (graphics1.png)]

Figure 2.1. 




 ∣−4∣=__
 	The answer is 4: 
 [image: Figure (graphics2.png)]

Figure 2.2. 




 ∣0∣=__
 	The answer is 0.



 −∣5∣=__
 	The quantity on the left side of the equal sign is read as “negative the absolute value of 5.” The absolute value of 5 is 5. Hence, negative the absolute value of 5 is −5.



 −∣−3∣=__
 	The quantity on the left side of the equal sign is read as “negative the absolute value of −3.” The absolute value of −3 is 3. Hence, negative the absolute value of −3 is −(3) = −3.




Geometric Absolute Value Exercises



 By reasoning geometrically, determine each absolute value.
Exercise 1.
 
             ∣7∣=__

          

7



Exercise 2.
 
             ∣−3∣=__

          

3



Exercise 3.
 
             ∣12∣=__

          

12



Exercise 4.
 
             ∣0∣=__

          

0



Exercise 5.
 
             −∣9∣=__

          

−9



Exercise 6.
 
             −∣−6∣=__

          

−6





Algebraic Definition of Absolute Value



 From the preceding exercises, we can suggest the following algebraic definition of absolute value. Note that the definition has two parts.
 The absolute value of a number a is 
 [image: Figure (graphics3.png)]
Figure 2.3. 

 The algebraic definition takes into account the fact that the number a could be positive or zero (a ≥ 0) or negative (a < 0).
 	If the number a is positive or zero (a ≥ 0), the first part of the definition applies. The first part of the definition tells us that, if the number enclosed in the absolute value bars is a nonnegative number, the absolute value of the number is the number itself.

	The second part of the definition tells us that, if the number enclosed within the absolute value bars is a negative number, the absolute value of the number is the opposite of the number. The opposite of a negative number is a positive number.




The definition says that the vertical absolute value lines may be eliminated only if we know whether the number inside is positive or negative.


Examples



 Use the algebraic definition of absolute value to find the following values.
 ∣8∣ = __
 	The number enclosed within the absolute value bars is a nonnegative number, so the first part of the definition applies. This part says that the absolute value of 8 is 8 itself. 
∣8∣ = 8



 ∣−3∣ = __
 	The number enclosed within absolute value bars is a negative number, so the second part of the definition applies. This part says that the absolute value of −3 is the opposite of −3, which is −(−3). By the definition of absolute value and the double-negative property, 
∣−3∣ = −(−3) = 3




Algebraic Absolute Value Exercises 



 Use the algebraic definition of absolute value to find the following values.
Exercise 7.
 
             ∣7∣ = __

          

7



Exercise 8.
 
             ∣9∣ = __

          

9



Exercise 9.
 
             ∣−12∣ = __

          

12



Exercise 10.
 
             ∣−5∣ = __

          

5



Exercise 11.
 
             −∣8∣ = __

          

−8



Exercise 12.
 
             −∣1∣ = __

          

−1



Exercise 13.
 
             −∣−52∣ = __

          

−52



Exercise 14.
 
             −∣−31∣ = __

          

−31 





Module Review Exercises



 For the following problems, determine each of the values. <<I figured out these answers; still have to QA>> <<also to verify: have squares & cubes been covered in earlier modules? Subtracting negative numbers? >>
Exercise 15.
 
           ∣5∣ = __

        

5



Exercise 16.
 
           ∣3∣ = __

        

3



Exercise 17.
 
           ∣6∣ = __

        

6



Exercise 18.
 
           ∣−9∣ = __

        

9



Exercise 19.
 
           ∣−1∣ = __

        

1



Exercise 20.
 
           ∣−4∣ = __

        

4



Exercise 21.
 
           −∣3∣ = __

        

-3



Exercise 22.
 
           −∣7∣ = __

        

-7



Exercise 23.
 
           −∣−14∣ = __

        

-14



Exercise 24.
 
           ∣0∣ = __

        

0



Exercise 25.
 
           ∣−26∣ = __

        

26



Exercise 26.
 
           −∣−26∣ = __

        

-26



Exercise 27.
 
           −(−∣4∣) = __

        

4



Exercise 28.
 
           −(−∣2∣) = __

        

2



Exercise 29.
 
           −(−∣−6∣) = __

        

6



Exercise 30.
 
           −(−∣−42∣) = __

        

42



Exercise 31.
 
           ∣5∣−∣−2∣ = __

        

3



Exercise 32.
 
           ∣−2∣2 = __

        

4



Exercise 33.
 
           ∣−(2⋅3)∣ = __

        

-6



Exercise 34.
 
           ∣−2∣−∣−9∣ = __

        

-7



Exercise 35.
 
           (∣−6∣+∣4∣)2 = __

        

100



Exercise 36.
 
           (∣−1∣−∣1∣)3 = __

        

0



Exercise 37.
 
           (∣4∣+∣−6∣)2−(∣−2∣)3 = __

        

92



Exercise 38.
 
           −[∣−10∣−6]2 = __

        

-16 (Note that this is different from the answer for 
[−(∣−10∣−6)]2; pay attention to the order of operations.)



Exercise 39.
 
           −{−[−∣−4∣+∣−3∣]3}2 = __

        

-1



Exercise 40.
 
           A Mission Control Officer at Cape Canaveral makes the statement “lift-off, T minus 50 seconds.” Using absolute value notation, how long is it before lift-off?

        

∣−50∣ = 50 seconds



Exercise 41.
 
           Due to a slowdown in the industry, a Silicon Valley computer company finds itself in debt $2,400,000. Use absolute value notation to describe this company’s debt.

        

∣−2,400,00∣ Debt is a negative number, but the company is $2,400,000 away from a 0 balance.



Exercise 42.
 
           A particular machine is set correctly if, when it runs, its meter reads 0. One particular machine has a meter reading of -1.6 when it runs. How far is this machine off its correct setting?

        

∣−1.6∣ = 1.6





2.3. Adding Integers*



 
  This is a stub. More content from section 2.8 of the big book. 

Solutions


Chapter 3. Fractions and Mixed Numbers



3.1. Adding and Subtracting Fractions with Like and Unlike Denominators, and LCD*



Adding Fractions with Like Denominators



 To add two or more fractions that have the same denominators, add the numerators and place the resulting sum over the  common denominator. Reduce, if necessary.
Example 3.1. 
 Find the following sums.
  + 

 The denominators are the same. 
 Add the numerators and place the sum over the common denominator, 7.
  + 
 = 
 = 



 When necessary, reduce the result.
Example 3.2. 
  + 
 = 
 = 
 = 




We do not add denominators. 


Example 3.3. 
 To see what happens if we mistakenly add the denominators as well as the numerators, let’s add
  and 
. 
 Adding the numerators and mistakenly adding the denominators produces:
  + 
 = 
 = 
 = 

 This means that
 + 
is the same as 
 , which is preposterous! We do not add denominators.


Adding Fractions with Like Denominators - Exercises



Find the following sums.



Exercise 1.
 
                + 


            

 = 




Exercise 2.
 
                + 


            

 = 1



Exercise 3.
 
                + 
 + 


            

 = 







Subtracting Fractions with Like Denominators



 To subtract two or more fractions that have the same denominators, subtract the numerators and place the resulting difference over the  common denominator. Reduce, if necessary.
Example 3.4. 
 Find the following differences.
  - 

 The denominators are the same.
 Subtract the numerators and place the difference over the common denominator, 5.
  - 
 = 
 = 



 When necessary, reduce the result.
Example 3.5. 
  - 
 = 
 = 1



We do not subtract denominators. 


Example 3.6. 
 To see what happens if we mistakenly subtract the denominators as well as the numerators, let’s subtract
  - 
. 
 Subtracting the numerators and mistakenly subtracting the denominators produces:
  - 
 = 
 = 

 We end up dividing by zero, which is undefined. We do not subtract denominators.


Subtracting Fractions with Like Denominators - Exercises



Find the following differences.



Exercise 4.
 
                - 


            

 = 




Exercise 5.
 
                - 


            

Result is 0



Exercise 6.
 
                - 
 - 


            

Result is 







Adding and Subtracting Fractions with Unlike Denominators



 
        Basic Rule: Fractions can only be added or subtracted conveniently if they have like denominators. 
      
 To see why this rule makes sense, let’s consider the problem of adding a quarter and a dime. 
 A quarter is 
 of a dollar.
 A dime is 
 of a dollar.
 We know that 1 quarter + 1 dime = 35 cents. How do we get to this answer by adding 
 and 
 ?
 We convert them to quantities of the same denomination. 
 A quarter is equivalent to 25 cents, or 
.
 A dime is equivalent to 10 cents, or 
.
 By converting them to quantities of the same denomination, we can add them easily:
  + 
 = 
.
 
        Same denomination
        
          
            
                
                  
                    →
                  
                
                
              
          
        
        same denominator
      
 If the denominators are not the same, make them the same by building up the fractions so that they both have a common denominator. A common denominator can always be found by multiplying all the denominators, but it is not necessarily the Least Common Denominator. 

Least Common Denominator (LCD)



 
        The LCD is the smallest number that is evenly divisible by all the denominators. 
      
 It is the  least common multiple of the denominators. 
 The LCD is the product of all the  prime factors of all the denominators, each factor taken the greatest number of times that it appears in any single denominator.
Finding the LCD



Example 3.7. 
 Find the sum of these unlike fractions.
  + 

 Factor the denominators:
 12 = 2 × 2 × 3
 15 = 3 × 5
 What is the greatest number of times the prime factor 2 appear in any single denominator? Answer: 2times. That is the number of times the prime factor 2 will appear as a factor in the LCD. 
 What is the greatest number of times the prime factor 3 appear in any single denominator? Answer: 1 time. That is the number of times the prime factor 3 will appear as a factor in the LCD. 
 What is the greatest number of times the prime factor 5 appear in any single denominator? Answer: 1 time. That is the number of times the prime factor 5 will appear as a factor in the LCD.
 So we assemble the LCD by multiplying each prime factor by the number of times it appears in a single denominator, or:
 2 × 2 × 3 × 5 = 60
 60 is the Least Common Denominator (the Least Common Multiple of 12 and 15).



Building up the Fractions



 To create fractions with like denominators, we now multiply the numerators by whatever factors are missing when we compare the original denominator to the new LCD.
Example 3.8. 
 In the fraction 
, we multiply the denominator 12 by 5 to get the LCD of 60. Therefore we multiply the numerator 1 by the same factor (5). 
  × 
 = 

 Similarly,
  × 
 = 




Adding the Built Up Fractions



Example 3.9. 
 We can now add the two fractions because they have like denominators:
  + 
 = 

 Reduce the result: 
 = 




Adding and Subtracting Fractions with Unlike Denominators - Exercises



Find the following sums and differences.



Exercise 7.
 
                + 


            

Result is 




Exercise 8.
 
                - 


            

Result is 




Exercise 9.
 
                + 
 - 


            

Result is 







Module Review Exercises



Exercise 10.
 
            + 


        

Result is 




Exercise 11.
 
            - 
 + 


        

Result is 
 (reduce to 1
 )



Exercise 12.
 
           Find the total length of the screw in this diagram:
 [image: Figure (graphics1.png)]
Figure 3.0. 


        

Total length is 
 in.



Exercise 13.
 
            + 
 - 


        

Result is 
 (reduce to 9)



Exercise 14.
 
            + 


        

Result is 




Exercise 15.
 
           Two months ago, a woman paid off 
 of a loan. One month ago, she paid off 
 of the loan. This month she will pay off 
 of the total loan. At the end of this month, how much of her total loan will she have paid off?

        

She will have paid off 
, or 
 of the total loan.



Exercise 16.
 
            - 
 + 


        

Result is 
 (reduce to 
 )





Solutions


Chapter 4. Decimals



Solutions


Chapter 5. Solving Equations and Problem Solving



Solutions


Chapter 6. Ratio, Proportion, and Triangle Applications



Solutions


Chapter 7. Percent



Solutions


Chapter 8. Graphing and Introduction to Statistics



Solutions


Chapter 9. Geometry and Measurement



Solutions


Chapter 10. Exponents and Polynomials



Solutions


Index

A
absolute value, 
accepted order of operations, Order of Operations
argument, Definition of Exponential Notation
B
base, Definition of Exponential Notation
C
common denominator, Adding Fractions with Like Denominators, Subtracting Fractions with Like Denominators
cubed, Definition of Exponential Notation
D
distributive, Distributivity
E
exponent, Definition of Exponential Notation
exponential notation, Exponents
L
least common multiple , Least Common Denominator (LCD)
P
power, Definition of Exponential Notation
prime factors , Least Common Denominator (LCD)
S
squared, Definition of Exponential Notation
superscript, Definition of Exponential Notation
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