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1.     set 2.     subset 3.     union 4.     intersection

5.     decimal 6.     variable 7.       8.     even

9.     composite 10. rational 11. decimals 12.     

13. negative 14.   0 15.       



16.   

17.      



18. commutative, 

multiplication 

19. interval 20.   no

21. two 22. half-open 23. positive 24. distance

25. Every natural number is a whole number, 26. Every rational number is a real number,

so N  W. TRUE so Q  R. TRUE

27. The rational number   is not a natural 28. Every integer is a rational number,

number, so Q §  N. FALSE so Z  Q. TRUE

29. Every whole number is an integer, 30. The real number  is not an integer,

so W  Z. TRUE so R   Z. FALSE

31.     a, b, c, d, e, f, g 32.     d, e

33.     a, c, e 34.     a, c, d, e, f, g

 

35. 
  

 ;   

terminates 

 

36. 

 ;  terminates

                                                                                  

 37.    
 ;   repeats 
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79.    or      ,   , 



80.    or      ,   , 

                        
                                                                                         

81. Since   ,   
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83. Since   ,   . 84. Since   ,   . 

     

85. Since   ,     . 

     

86. Since   ,     .
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87. Since   ,   . 88. Since   ,       .

                                                          

89. Since 1    , 

1     1    1       1. 

90. Since    1  ,    1    1.

91. 1  1     92.   Since 1  , 1  1.

93. If   , then      .  Then 

        . 

94. If   , then      . Then 

         .

95. If   , then      .  Then 

         . 

96. If    , then      . Then 

        .

97. distance         



98. distance           

99. distance           



100. distance         

101. Since population must be positive and 

never has a fractional part, the set of 

natural numbers should be used. 

102. Since the subdivisions on a ruler are 

measured in fractions of an inch, the set of 

rational numbers should be used.

103.  Since temperatures are usually reported 

without fractional parts and may be either 

positive or negative (or zero), the set of 

integers should be used. 

104. Since the financial condition of a business is 

usually described in terms of dollars and 

cents (fractional parts of a dollar), the set of 

rational numbers should be used.

105.  will represent a positive number if  

itself is negative. For instance, if   , 

then       , which is a 

positive number. 

106. Every integer is a rational number because 

every integer is equal to itself over 1.

107. The statement is always true. 108. The statement is always true.

109. The statement is not always true. For example, let    and   .
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110. The statement will be true if 

   and   , or if    and   .

111. The statement       could be 

interpreted to mean that    , when 

this is not necessarily true. 

112.                
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B     C 
      œ "

0      :   ;                 +     ,                                 +     , 

"                "      "                             
C                  B                                      B     C

0 :; †  
0 

œ 0 :; 
:   ; 



:; œ 0 ;   0 : 

:; œ 0 ;   :

 :;    
œ  

0 ;   :
;  :     ;  : 
:; 

œ 0 
;  : 

œ "   
,       + 
C                        B 

, †  
, 

œ ,"   
+ 



B 
C œ ,"   

+ 



+, 
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, 
 œ +, † "

 
,B   +C œ +, 

,B œ +,   +C 

,B œ +,   C

 ,B    
œ  

+,   C
,  C            ,  C 

,B 
œ + 

,  C

 

85. 
 

"   "       " 
œ 

 

86. 
 

"   "       " 
œ

<        <"         <# <        <"         <#

"                  "       "                                                          "                  "       "
<<"<#  † 

<   
œ <<"<# 

< <# 



<<"<#  † 
<   

œ <<"<# 
< <# 



<"<#  œ <<#     <<" 

<"<#  œ <<#    <"

<"<#  œ <<#     <<" 

<"<#    <<"  œ <<#

 <"<#    
œ <<#   <" <"<#     <  œ <<#

<#     <" 

 <"<#  
 

<#     <" <"<#   <  
œ  <<#  

œ < 
<#     <" 

<#     <           <#     < 
 <<#   <   œ

"        
<#     < 

87. 6 œ + 8     ". 88. 6 œ + 8     ".
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6 œ +    8.   .                       6        + œ 8     ".

6        +    . œ 8.                                                             6        + 8     ".

 
6     +  .   8. 

œ 
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6     +  . 
œ 8 

œ 
8     " 
6     + 

œ . 
8     " 

8     "
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89. 
")! 

+ œ 8   #
 

90. 
 

+  6< 
W œ

8                                                                            "     <

+8 œ 8   #
")! 

† 8 
8 

 

W  "     < œ 
+    6< 

"     < 

 

"   <

+8 œ 8     #")! 

+8 œ ")!8   $'! 

$'! œ ")!8   +8 

$'! œ 8")!   +

$'! 

W  "     <  œ +    6< 

W       W<       6< œ +

œ 8 
")!   + 

 

91.                                         V œ  
       "   
"       "       " 

<"            <#             <$ 

V œ  
        <"<#<$"  

<"<#<$ "       "       " <"            <#             <$ 

V œ  
        <"<#<$   

<#<$     <"<$    <"<# 

V<#<$     <"<$    <"<# œ <"<#<$ 

V<#<$     V<"<$    V<"<#  œ <"<#<$ 

V<"<$    V<"<#    <"<#<$  œ    V<#<$ 

<"V<$     V<#     <#<$ œ  V<#<$ 

       V<#<$  
<"  œ 

V<$    V<#    <#<$

 

92.                                         V œ  
       "   
"       "       " 

<"            <#             <$ 

V œ  
        <"<#<$"  

<"<#<$ "       "       " <"            <#             <$ 

V œ  
        <"<#<$   

<#<$     <"<$    <"<# 

V<#<$     <"<$    <"<# œ <"<#<$ 

V<#<$     V<"<$    V<"<#  œ <"<#<$ 

V<#<$     V<"<$    <"<#<$  œ    V<"<# 

<$V<#     V<"    <"<# œ  V<"<# 

       V<"<#  
<$  œ 

V<#    V<"    <"<#

 

93.   Answers may vary.                                            94.   Answers may vary. 
 

#  "Î#                     #  "Î# 

 

#&:# "Î#                 
&:    

#   "Î#         

&:

95. #&B   œ &B   œ 
&B

96.  
"';% 

œ  
%;#   

œ 
%;#
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$  "Î$

97.
 "#&B                     )C   

98.
  #(C    #(  C  

  
)C'    




œ  
"#&B$                                             

",!!!B' 


œ 
",!!!"Î$B'

"Î$

 )A#Î$CA'  
#Î$

 

œ                         œ %C%
  $C 

œ  $C 
œ  

"#&#Î$B$
#Î$

 #&B# "!B# "!B#

99. #&C#  œ &C
# 

œ &C 100. $    "#&C*  œ 
$ 
 &C$

$ 
œ    &C$

 

 
%                          $                                                                                                        &                  #+%,"#

 
%                 +,$

 
+,                                           B"!C&

 
&                B#C             B C

101.           œ        
 œ  

    


102.           œ         œ

D)                        D#                    D# D"& D$                   D$

 

Exercises 1.2  (page "!") 

1.     add 2.     perimeter 3.     amount

4.     break point 5.     rate, time 6.     !Þ!&$! œ "Þ&

7.      Let B œ the score on the first exam. 

Then B    & œ the score on the midterm, 

and B    "$ œ the score on the final. 

Sum of scores 
œ *! 

$ 
B    B    &       B    "$ 

œ *! 
$ 

$B    ") 
œ *! 

$ 
$B    ") œ #(! 

$B œ #&# 

B œ )% 

His score on the first exam was 84. 

8.      Let B œ the score on the first exam. Then her 

scores on the following tests were B    $, 

B    ' and B    *. 

Sum of scores 
œ '*Þ& 

% 
B    B    $    B    ' B    * 

œ '*Þ& 
% 

%B      ") 
œ '*Þ& 

% 
%B      ") œ #() 

%B œ #'! 

B œ '& 

Her score on the first exam was 65%.

9.      Let B œ the program development score. 

Sum of scores 
œ )' 

% 
)#   *!   B    () 

œ )' 
% 

B    #&! 

œ 
)
' 

% 
B    
#
&
! 

œ $%% 

B 

œ 

*% 

The program development score 

was 94. 
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% 
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#
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œ
 
(
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% 
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"
% 
œ 
#
)
) 

B

 

œ

 

(% 

She needs to shoot 74 on the final round.
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11. Let B œ the number of locks replaced. 12. Let B œ the number of interviews.

%!   #) † 
Number 
of locks œ #$' #!   !Þ(& † 

Number of 
interviews œ &'

 %!   #)B œ #$' 

#)B œ "*' 

B œ ( 

 #!   !Þ(&B œ &' 

!Þ(&B œ $' 

B œ %) 

7 locks can be changed for $236.  He interviewed 48 people. 

 

13. 
 

Let B œ the width. 

Then B    #' œ the height. 

 

14. 
 

Let B œ the width. 

Then B    ""& œ the length. 

 Perimeter   œ *#  Perimeter   œ &(! 

 #B    #B    #' œ *# 

#B    #B    &# œ *# 

 #B    #B    ""& œ &(! 

#B    #B    #$! œ &(! 

 %B œ %!  %B œ $%! 

 B œ "! 

The dimensions are 10 ft by 36 ft. 

 B œ )& 

The dimensions are 85 ft by 200 ft. 

15.                              Perimeter œ "%

B B    #  B B    # œ "% 

%B       % œ "% 

%B œ "! 

&             "                              " 
B œ     œ #    Ê The width is 2   feet. 

#        #                              # 

16.                  Total Fence Length œ # † Square Fence Length

B   B   #%   B   B   #% œ # † B   B   B   B

%B      %) œ )B 

%) œ %B 

B œ "# 

The total fencing required is %B      %) œ % "#  %) œ *' feet. 

17. Total Area œ # † Triangular Area 18. Sum of angles œ ")!

 

#!B   
"                         " 

# 
"'#! œ # †  

# 
#!B   "'! œ $#! 

#!B œ "'! 

B œ ) 

 

"'#!
B    B    $!   B    $! œ ")! 

$B    '! œ ")! 

$B œ "#! 

B œ %! 

The angles measure %!°, (!° and (!°.

The dimensions are 8 feet by 20 feet.



69 

SECTION 1.2  

 

19.
 

New               Old                              Old

Area œ   
Area   !Þ&! † Area

"#B   "!   "#B œ "#B   "!   !Þ&! † "#B   "!

"#B    "#!   "#B œ "#B    "#!   'B   '! 

#%B   "#! œ ")B   ")! 

'B œ '! 

B œ "! Ê The length of the living room is B    "! œ #! feet. 

20.             Area 

" 
œ &%

# 
."#     ) œ &%

 
"!. œ &% 

. œ &Þ%  Ê The depth is 5.4 inches 
 

21.    Let B œ the amount invested at 7%. Then ##!!!   B œ the amount invested at 6%.

Interest at 7% Interest at 6% œ   Total interest

!Þ!(B   !Þ!'##!!!   B œ "%#! 

!Þ!(B   "$#!   !Þ!'B œ "%#! 

!Þ!"B œ "!! 

B œ "!!!! 

$10,000 was invested at 7% and $12,000 was invested at 6%. 
 

22.    Let B œ the amount invested at 7%.

Interest at 7% Interest at 9% œ   Total interest

!Þ!(B   !Þ!*#!!!! œ &!!! 

!Þ!(B   ")!! œ &!!! 

!Þ!(B œ $#!! 

B ̧  %&("%Þ#* 

She needs to invest $45,714.29 at 7% to reach her goal. 
 

23.    Let B œ the amount invested at each rate.

Interest at 6% Interest at 7% Interest at 8% œ   Total interest

!Þ!'B   !Þ!(B   !Þ!)B œ #!$( 

!Þ#"B œ #!$( 

B œ *(!! 

$9,700 was invested at each rate, for a total investment of $#*,100.
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 :  !Þ#!: œ '$Þ*' 

!Þ)!: œ '$Þ*' 

: œ (*Þ*& 

 A    !Þ$!A œ &))Þ*! 

"Þ$!A œ &))Þ*! 

A œ %&$ 

The original price was $79.95.  The wholesale cost is $453. 

 

29. 
 

Let B œ # of plates for equal costs. 
 

30. 
 

Let B œ # of fasteners for equal costs. 

 Cost of 1st     œ   Cost of 2nd
  Cost of 1st     œ   Cost of 2nd

 

 '!!   $B œ )!!   #B  "#!!   !Þ!!&B œ "&!!   !Þ!!"&B 

 B œ #!!  !Þ!!$&B œ $!! 

 The break point is 200 plates.  B ̧  )&("% 

 

# 

2 

2 

 

24.    Let B œ the amount invested at 8%. Then $(,!!!   B œ the amount invested at 9 " %.

Interest at 9 1 % 
 

œ   Interest at 8% 
 

  %&#Þ&!

!Þ!*&$(,!!!   B œ !Þ!)B   %&#Þ&! 

$&"&   !Þ!*&B œ !Þ!)B   %&#Þ&! 

$!'#Þ&! œ !Þ"(&B 

"(&!! œ B 

$17,500 is invested at 8% and $19,500 is invested at 9 1 %. 

 

25.    Let B œ the number of full-price tickets sold. Then &)&   B œ the number of student tickets sold.

#Þ&! † # of   "Þ(& † # of œ "#"(Þ#&

full-price                            student 

#Þ&!B   "Þ(&&)&   B œ "#"(Þ#& 

#Þ&!B   "!#$Þ(&   "Þ(&B œ "#"(Þ#& 

!Þ(&B œ "*$Þ&! 

B œ #&) Ê There were 327 student tickets sold. 
 

26.    Let B œ the cost of a student ticket.

Cost of      † # of Cost of     † # of œ %*'!

full-price           full-price              student           student 

%)!(  B)!!   %)! œ %*'! 

$$'!   $#!B œ %*'! 

$#!B œ "'!! 

B œ & Ê A student ticket cost $5. 

27. Let : œ the original price. 28. Let A œ the wholesale cost.

Original Discount   œ New Wholesale Markup   œ Selling

price                                                   price cost                                                    price

 

 
 
 
 
 
 
 

machine                   machine machine                   machine

 

 
 
 

The break point is about 85,714 fasteners.
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31. Let B œ # of computers to break even. 32. Let B œ # of meals to break even. 

 Income   œ   Expenses  Income   œ   Expenses 

 "#(&B œ )*#&   )&!B  'B œ "$(Þ&!   %Þ(&B 

 %#&B œ )*#&  "Þ#&B œ "$(Þ&! 

 B œ #"  B œ ""! 

 21 computers need to be sold to break even.  More than 110 meals need to be sold to make 

   a profit. 

 

33. 
 

Let B œ days for both working together. 
 

34. 
 

Let B œ hours for both working together. 

 Man in         Roofer in     œ   Total in
  Crew 1           Crew 2      œ   Total in

 

 

11 

9 

$ 5 

 
 
 
 
 
 
 
 
 
 
 
 
 

1 day                  1 day                   1 day 

"      "      " 
      œ 

(   %          B 
"      "                  " 

in 1 hour              in 1 hour                1 hour 

"       "       " 
        œ 

)    "!    B 
"       "                   "

#)B


 œ #)B   
 %!B  œ %!B   

(   %                               B 

%B      (B œ #) 

""B œ #) 

#)         ' 
B œ       œ # 

""         "" 

)    "!            B 

&B       %B œ %! 

*B œ %! 

%!        % 
B œ       œ % 

*         *

They can roof the house in 2 6
 days. They can seal the parking lot in 4 4  hours.

35.    Let B œ hours for both working together. 36. Let B œ days for both hoses to fill the pool.

Woman Man in     œ Total in 1st hose 2nd hose œ   Total in

in 1 hour              1 hour                1 hour 

"      "      " 
      œ 

#     %          B 
"      "                "

 

in 1 day               in 1 day                 1 day 

"      "      " 
      œ 

$     #      B

%B  œ %B   
"      "                " 

'B          œ 'B   
#     %                           B 

#B    B œ % 

$B œ % 

%              " 
B œ     œ " 

$        $ 
They can mow the lawn in 1 "  hours. 

$     #                B 

#B    $B œ ' 

&B œ ' 

'   " 
B œ     œ " 

&             & 
The pool can be filled in 1 1  days. 


