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CHAPTER 2   LINEAR EQUATIONS
AND APPLICATIONS

2.1   Linear Equations in One Variable
2.1   Margin Exercises

1. (a)   is an  because it contains an*B œ "! equation
equals sign.

    is an  because it does not(b) *B  "! expression
contain an equals sign.

    is an  because it(c) $  &B  )B  * expression
does not contain an equals sign.

    is an  because it(d) $  &B œ )B  * equation
contains an equals sign.

2. To decide if a given number is a solution,
substitute that number for the variable in the
equation to see if the resulting statement is true or
false.

 (a)  $5 œ "&à &

 The number  is a solution since & $ • & œ "& and
"& œ "& is true.

 (b)  <  & œ %à "

 The number  is not a solution since " "  & œ '
and  is false.' œ %

   (c) )7 œ "#à $
#

 The number  is not a solution since$
#

)Ð Ñ œ "# "# œ "#$
#  and  is false.

3. (a)  $:  #:  " œ #%

&:  " œ #%

&:  "  " œ #%  "

&: œ #&
&: #&

& &
œ

: œ &

Original equation
Combine terms.
Subtract 1.
Combine terms.

Divide by 5.

Proposed solution

 Check by substituting  for  in the & : original
equation.

 $:  #:  " œ #%

$Ð&Ñ  #Ð&Ñ  " œ #%

"&  "!  " œ #%

#% œ #%

Original
equation
Let p = 5.

True

?

?


 The true statement indicates that  is theÖ&×
solution set.

   (b) $: œ #:  %:  &

$: œ ':  &

$:  ': œ ':  &  ':

$: œ &
$: &

$ $
œ

: œ 

Original equation
Combine terms.
Subtract 6p.
Combine terms.

Divide by 3.

Pro



&
$ posed solution

 Check by substituting  for  in the  :&
$ original

equation.

 $: œ #:  %:  &

$Ð Ñ œ #Ð Ñ  %Ð Ñ  &

& œ 

& œ   &

& œ "!  &

& œ &

Original
 equation
Let p = .

True

& & &
$ $ $

$!
$

?

?

?

?

 5
3

"! #!
$ $  &

 Solution set: Ö ×&
$

   (c) %B  )B œ "(B  *  "

"#B œ "(B  "!

"#B  "(B œ "(B  "!  "(B

&B œ "!

&B "!

& &
œ

Original
equation
Combine
terms.
Subtract
17x.
Combine
terms.
Divide
by 5.
Proposed
solutionB œ #

 by substituting  for  in the Check # B original
equation.

 %B  )B œ "(B  *  "

%Ð#Ñ  )Ð#Ñ œ "(Ð#Ñ  *  "

)  "' œ $%  *  "

#% œ #%

Original
equation
Let x = 2.

True

?

?

 Solution set: Ö#×
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   (d) (  $>  *> œ "#>  &

(  '> œ "#>  &

(  '>  '>  & œ "#>  &  '>  &

# œ ")>
# ")>

") ")
œ

 œ >

Combine terms.

Add 6t; add 5.

Divide by 18.

Proposed solut

"
*

ion

 We will use the following notation to indicate the
value of each side of the original equation after we
have substituted the proposed solution and
simplified.

 Check > œ   œ " "* "*
* $ $:  True

 Solution set: Ö ×"
*

4. (a) &:  %Ð$  #:Ñ œ #  :  "!

&:  "#  ): œ #  :  "!

"#  $: œ :  )

"#  $:  $:  ) œ :  )  $:  )

#! œ %:

Distributive property

Combine terms.

Add 3p; add 8.
Combine terms.

Proposed solution

#! %:

% %
œ

& œ :

Divide by 4.

  Check : œ & $ œ $:  True

 Solution set: Ö&×

   (b) $ÐD  #Ñ  &D œ #

$D  '  &D œ #

)D  ' œ #

)D  '  ' œ #  '

)D œ )

)D )

) )
œ

D œ "

Distributive
property
Combine
terms.
Add 6.
Combine
terms.
Divide
 by 8.
Proposed
solution

 Check D œ " # œ #:  True

 Solution set: Ö"×

   (c) #  $ÐB  %Ñ œ )B

#  $B  "# œ )B

$B  "! œ )B

$B  "!  $B œ )B  $B

"! œ &B

"! &B

& &
œ

Distributive
property
Combine
terms.
Subtract 3x.
Combine
terms.
Divide
by 5.
Proposed
solution# œ B

 Check B œ # "' œ "':  True

 Solution set: Ö#×

   (d) '  Ð% 7Ñ œ )7 #Ð$7  &Ñ

'  % 7 œ )7 '7 "!

# 7 œ #7 "!

# 77 "! œ #7 "! 7 "!

Distributive property

Combine terms.          

Add m; add 10.         

Combine terms.        

Divide by 3.              

Proposed solution  

"# œ $7

"# $7

$ $
œ

% œ 7

 Check 7 œ % # œ #:  True

 Solution set: Ö%×

5. (a)  
#: :

( #
 œ $

 Multiply each side by the LCD, ."%

 "%  œ "%Ð$Ñ
#: :

( #

"%  "% œ "%Ð$Ñ
#: :

( #

%:  (: œ %#

$: œ %#

$: %#

$ $
œ

: œ "%

Œ 7
Œ 7 Š ‹ Distributive

property
Multiply.
Combine
terms.
Divide
by 3.
Prop



osed
solution

 Check : œ "% $ œ $:  True

 Solution set: Ö"%×



2.1   Linear Equations in One Variable          27

   (b)
5  " 5  $ "

# % #
 œ

 Multiply each side by the LCD, , and use the%
distributive property.

 %  % œ %
5  " 5  $ "

# % #

#Ð5  "Ñ  "Ð5  $Ñ œ #

#5  #  5  $ œ #

$5  & œ #

$5 œ $

5 œ "

Œ 7 Œ 7 Œ 7

Subtract 5.
Divide by 3.

  Check 5 œ " œ:  " "
# # True

 Solution set: Ö"×

6. !Þ!%B  !Þ!'Ð#!  BÑ œ !Þ!&Ð&!Ñ

 Multiply each side by , and use the distributive"!!
property.

 %B  'Ð#!  BÑ œ &Ð&!Ñ

%B  "#!  'B œ #&!

#B  "#! œ #&!

#B œ "$!

B œ '&

Subtract 120.
Divide by 2.

 Check B œ '& #Þ& œ #Þ&:  True

 Solution set: Ö'&×

7. ! œ

!Þ"!B  !Þ'  !Þ!&B œ $

!Þ"&B  !Þ' œ $

!Þ"&B œ $Þ'

B œ #%

Þ"!ÐB  'Ñ  !Þ!&B !Þ!'Ð&!Ñ

Dist. prop.
Combine.
Add 0.6.
Div. by 0.15.

 Check B œ #% "Þ)  "Þ# œ $:  True

 Solution set: Ö#%×

8. 

          

(a)  &ÐB  #Ñ  #ÐB  "Ñ œ $B  "

&B  "!  #B  # œ $B  "

$B  ) œ $B  "

$B  )  $B œ $B  "  $B

) œ "

Subtract 3x.
False

 Since the result, , is ) œ " false, the equation has
no solution and is called a contradiction.

 Solution set: g

   (b)
B  " #B "

$ $ $
 œ B 

 Multiply each side by the LCD, , and use the$
distributive property.

 $  $ œ $ B 
B  " #B "

$ $ $

B  "  #B œ $B  "

$B  " œ $B  "

Œ 7 Œ 7 Œ 7

 This is an identity. Any real number will make the
equation true.

 Solution all real numbersset: Ö ×

   (c) &Ð$B  "Ñ œ B  &

"&B  & œ B  &

"%B  & œ &

"%B œ !

B œ !

Subtract x.
Subtract 5.
Divide by 14.

 This is a conditional equation.

 TrueCheck :  B œ ! & œ &

 Solution set: Ö!×

2.1   Section Exercises
1. A.   can be written as ,$B  B  # œ ! %B  # œ !

so it is linear.

 C.   is in linear form.*B  % œ *

2. B.    is not a linear "# œ B# equation because the
variable is squared.

   equation becauseD.
" "

) B
B  œ !  is not a linear 

there is a variable in the denominator of the
second term.

3. $ÐB  %Ñ œ &B

$Ð'  %Ñ &

$Ð"!Ñ $!

$! œ $!

Original equation 
Let x=6.

Add.
True

œ

œ

?

?
• '

Since a true statement is obtained,  is a solution.'

4. &ÐB  %Ñ  $ÐB  'Ñ œ *ÐB  "Ñ

&Ð#  %Ñ  $Ð#  'Ñ *Ð#  "Ñ

&Ð#Ñ  $Ð%Ñ *Ð"Ñ

"!  "# *

# œ *

Original
equation
Let x= –2.
Add.

Multiply.
False

œ

œ

œ

?

?

?

 Since a false statement is obtained,  is not a#
solution.

5. Suppose your last name is Lincoln.  Then B œ (
and both sides are evaluated as .  The %) equation
is an identity, so any number is a solution.

6. The final line of the check, , does not"" œ ""
give the solution, only a confirmation that the
solution found, in this case , is correct.$
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7. (a)   is an  because it contains an&B œ "! equation
equals sign.

    is an  because it does not(b) &B  "! expression
contain an equals sign.

    is an (c) &B  'ÐB  $Ñ œ "#B  ' equation
because it contains an equals sign.

    is an (d) &B  'ÐB  $Ñ  Ð"#B  'Ñ expression
because it does not contain an equals sign.

8. There is no way to add both  and  to the same"! *
expression  and get equal quantities.Ð(BÑ

9. The student made a sign error when the
distributive property was applied.  The left side of
the second line should be .  This gives)B  %B  '
us  and then .  Thus, the%B  ' œ $B  ( B œ "
correct solution is ."

10. , so the signÐ#7  %Ñ œ "Ð#7  %Ñ 
represents ."

   &7 Ð#7  %Ñ  &

œ &7 #7 %  &

œ (7 *

In the following exercises, we do not show the checks
of the solutions. To be sure that your solutions are
correct, check them by substituting into the original
equations.

11. *B  "! œ "

*B  "!  "! œ "  "!

*B œ *
*B *

* *
œ

B œ "

Subtract 10.

Divide by 9.

 Solution set: e f"

12. (B  % œ $"

(B  %  % œ $"  %

(B œ $&
(B $&

( (
œ

B œ &

Add 4.

Divide by 7.

 Solution set: e f&
13. 

   

   

   

&B  # œ $B  '

&B  #  $B œ $B  '  $B

#B  # œ '

#B  #  # œ '  #

#B œ )
#B )

# #
œ

B œ %

Subtract 3x.

Subtract 2.

Divide by 2.

 set:Solution e f%

14. 
   

   

   

*:  " œ (:  *

*:  "  (: œ (:  *  (:

#:  " œ *

#:  "  " œ *  "

#: œ "!
#: "!

# #
œ

: œ &

Subtract 7p.

Subtract 1.

Divide by 2.

 Solution set: Ö&×

15. (B  &B  "& œ B  )

#B  "& œ B  )

#B œ B  (

B œ (

Combine terms.
Subtract 15.
Subtract x.

 Solution set: e f(

16. #B  %  B œ %B  &

B  % œ %B  &

$B  % œ &

$B œ *

B œ $

Combine terms.
Subtract 4x.
Subtract 4.
Divide by –3.

 Solution set: e f$
17. "#A  "&A  *  & œ $A  &  *

#(A  % œ $A  %

$!A  % œ %

$!A œ !

A œ !

Combine
terms.
Add 3w.
Add 4.
Divide by 30.

 Solution set: e f!
18. %>  &>  )  % œ '>  %

>  % œ '>  %

&>  % œ %

&> œ !

> œ !

Combine
terms.
Subtract 6t.
Add 4.
Divide by –5.

 Solution set: e f!
19. $Ð#>  %Ñ œ #!  #>

'>  "# œ #!  #>

)>  "# œ #!

)> œ $#

> œ %

Distributive property
Add 2t.
Add 12.
Divide by 8.

 Solution set: Ö%×

20. #Ð$  #BÑ œ B  %

'  %B œ B  %

'  &B œ %

&B œ "!

B œ #

Distributive property
Subtract x.
Subtract 6.
Divide by 5.

 Solution set: Ö#×
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21. &ÐB  "Ñ  $B  # œ 'B  %

&B  &  $B  # œ 'B  %

#B  $ œ 'B  %

$ œ )B  %

( œ )B

 œ B

Distributive
property
Combine terms.
Add 2x.
Subtract 4.
Divide by 8.(

)

 Solution set: Ö ×(
)

22. &ÐB  $Ñ  %B  & œ %  #B

&B  "&  %B  & œ %  #B

*B  "! œ %  #B

""B  "! œ %

""B œ '

B œ 

Distributive
 property
Combine terms.
Add 2x.
Subtract 10.
Divide by'

""  11.

 Solution set: Ö × '
""

23. #ÐB  $Ñ œ %ÐB  "Ñ

#B  ' œ %B  %

'B  ' œ  %

'B œ "!

B œ œ 

Remove
parentheses.
Add 4x.
Subtract 6.
Divide by 6."! &

' $

 Solution set: Ö ×&$

24. %Ð>  *Ñ œ )Ð>  $Ñ

%>  $' œ )>  #%

%>  $' œ #%

%> œ '!

> œ "&

Remove
parentheses.
Subtract 8t.
Add 36.
Divide by –4.

 Solution set: e f"&

25. $Ð#A  "Ñ  #ÐA  #Ñ œ &

'A  $  #A  % œ &

%A  ( œ &

%A œ #

A œ

A œ 

Remove
parentheses.
Combine
terms.
Subtract 7.
Divide by 4.#

%
"
#

 Solution set: Ö ×"#

26. %ÐB  #Ñ  #ÐB  $Ñ œ '

%B  )  #B  ' œ '

'B  # œ '

'B œ )

B œ œ) %
' $

 Solution set: Ö ×%$

27. #B  $ÐB  %Ñ œ #ÐB  $Ñ

#B  $B  "# œ #B  '

&B  "# œ #B  '

$B œ '

B œ œ #'
$

 Solution set: e f#
28. 'B  $Ð&B  #Ñ œ %Ð"  BÑ

'B  "&B  ' œ %  %B

*B  ' œ %  %B

&B œ "!

B œ œ #"!
&

 Solution set: e f#

29. ':  %Ð$  #:Ñ œ &Ð:  %Ñ  "!

':  "#  ): œ &:  #!  "!

"%:  "# œ &:  $!

*: œ ")

: œ #

 Solution set: e f#

30. #5  $Ð%  #5Ñ œ #Ð5  $Ñ  #

#5  "#  '5 œ #5  '  #

%5  "# œ #5  %

#5 œ )

5 œ %

 Solution set: e f%
31. #ÒA  Ð#A  %Ñ  $Ó œ #ÐA  "Ñ

#ÒA  #A  %  $Ó œ #ÐA  "Ñ

#ÒA  "Ó œ #ÐA  "Ñ

A  " œ A  "

" œ #A  "

# œ #A

" œ A

Divide by 2.
Add w.
Subtract 1.
Divide by 2.

 Solution set: Ö"×

32. %Ò#>  Ð$  >Ñ  &Ó œ Ð#  (>Ñ

%Ò#>  $  >  &Ó œ Ð#  (>Ñ

%Ò$>  #Ó œ Ð#  (>Ñ

"#>  ) œ #  (>

"*>  ) œ #

"*> œ "!

> œ 

Add 7t.
Subtract 8.
Divide by 19."!

"*

 Solution set: Ö ×"!
"*

33.  #D  Ð&D  #Ñ œ #  Ð#D  (Ñ

 #D  &D  # œ #  #D  (

Ò$D  #Ó œ #  #D  (

$D  # œ #D  *

D œ (

c dc d

 Solution set: e f(
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34.  'B  Ð%B  )Ñ œ *  Ð'B  $Ñ

 'B  %B  ) œ *  'B  $

Ð#B  )Ñ œ 'B  "#

#B  ) œ 'B  "#

)B œ %

B œ œ 

c dc d

% "
) #

 Solution set: Ö ×"#

35. $7 '  &Ð7  "Ñ œ &7 Ð#7  %Ñ  &

$7 '  &7 & œ &7 #7 %  &

)7 "" œ (7 *

7 "" œ *

7 œ #

7 œ #

 Solution set: Ö#×

36. %Ð5  #Ñ  )5  & œ $5  *  #Ð5  'Ñ

%5  )  )5  & œ $5  *  #5  "#

%5  $ œ &5  $

5 œ '

 Solution set: e f'

37. $ÐB  #Ñ  %Ð$B  )Ñ œ #Ð%B  (Ñ  #Ð$B  'Ñ

$B  '  "#B  $# œ )B  "%  'B  "#

*B  $) œ "%B  #

$) œ &B  #

%! œ &B

) œ B

 Solution set: Ö)×

38. (Ð#B  "Ñ  &Ð$B  #Ñ œ 'Ð#B  %Ñ  Ð"#B  $Ñ

"%B  (  "&B  "! œ "#B  #%  "#B  $

B  $ œ #(

B œ $!

 Solution set: Ö$!×

39. The denominators of the fractions are , , , and% $ '
" Ð%ÑÐ$ÑÐ'ÑÐ"Ñ œ "#.  The LCD is , since it is the
smallest number into which each denominator can
divide without a remainder.

40. Yes, the coefficients will be larger, but you will
get the correct solution.  As long as you multiply
each side of the equation by the  nonzerosame
number, the resulting equation is equivalent and
the solution does not change.

41. We need to make the (a)  coefficient of the first
term on the left an integer.  Since !Þ!& œ &

"!! , we
multiply by  or .  This will also take care of"! "!!#

the second term.

   We need to make , , and (b) !Þ!!' !Þ!!( !Þ!!*
integers.  These numbers can be written as '

"!!! ß
( *

"!!! "!!!
$ß "! "!!!and .  Multiplying by  or  will

eliminate the decimal points (the denominators) so
that all the coefficients are integers.

42.

B

 

Choice  is correct.

!Þ!'Ð"!  BÑÐ"!!Ñ

œ !Þ!'Ð"!!ÑÐ"!  BÑ

œ 'Ð"!  BÑ

œ '!  'B

43. 
7 7

# $
 œ "!

'  œ 'Ð"!Ñ
7 7

# $

'  ' œ '!
7 7

# $

$7  #7 œ '!

&7 œ '!

7 œ "#

Multiply each side by the LCD, 6.

Š ‹
Š ‹ Š ‹ Distributive

property

Add
Divide by 5.

Þ

 :  Check 7 œ "# '  % œ "! True

 Solution set: e f"#

44. 
B B

& %
 œ #

#!  œ #!Ð#Ñ
B B

& %

#!  #! œ %!
B B

& %

%B  &B œ %!

B œ %!

B œ %!

Multiply each side by the LCD, 20.

Š ‹
Š ‹ Š ‹ Distributive

property

Subtract.
Multiply by 1.

  :  Check B œ %! )  "! œ # True

 Solution set: e f%!

45. 
$ &

% #
B  B œ "$

%Multiply each side by the LCD, .

% B  B œ %Ð"$Ñ
$ &

% #

% B  % B œ %Ð"$Ñ
$ &

% #

$B  "!B œ &#

"$B œ &#

Œ 7
Œ 7 Œ 7 Distributive

property

Combine terms.
B œ % Divide by 13.

 :  Check B œ % "$ œ "$ True

 Solution set: e f%
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46. 
) "

$ #
B  B œ "$

"#

) "

$ #
B  B

Multiply each side by the LCD, .

"# œ "#Ð"$Ñ

"# B  "# B œ "#Ð"$Ñ
) "

$ #
$#B  'B œ "&'

#'B œ "

Œ 7
Œ 7 Œ 7 Distributive

property

&'

B œ '
Divide 
by 26.

  Check B œ ' "$ œ "$:  True

 Solution set: e f'

47. 
" # #

& $ &
B  # œ B  B

"&Multiply each side by the LCD, , and use the
distributive property.
"& B  "&Ð#Ñ œ "& B  "& B

$B  $! œ "!B  'B
$B

ˆ ‰ ˆ ‰ ˆ ‰" # #
& $ &

 $! œ %B
$! œ B            Subtract 3x.

 Check :  B œ $! ) œ ) True

 Solution set: e f$!

48. 
$ " &

% $ '
B  B œ B  &

"#Multiply each side by the LCD, , and use the
distributive property.
"#Ð BÑ  "#Ð BÑ œ "#Ð BÑ  "#Ð&Ñ

*B  %B œ "!B  '!

&B

$ " &
% $ '

œ "!B  '!

&B œ '!

B œ "#

          
             

Subtract 10x.
Divide by 5.

  :  Check B œ "# & œ & True

 Solution set: e f"#

49. 
B  ) ) B

& & $
 œ 

"&Multiply each side by the LCD, , and use the
distributive property.

"&  "& œ "& 
B  ) ) B

& & $

$ÐB  )Ñ  $Ð)Ñ œ &B

$B  #%  #

Œ 7 Œ 7 Š ‹
% œ &B

$B œ &B

)B œ !

B œ !

Add 5x.
Divide by 8.

 Check :  B œ ! ! œ ! True

 Solution set: e f!

50. 
#<  $ $ <

( ( $
 œ 

#"


<

$

Multiply each side by the LCD, , and use the
distributive property.

#"  #" œ #"
#<  $ $

( (

$Ð#<  $Ñ  $Ð$Ñ œ (Ð<Ñ

'<

Œ 7 Œ 7 Š ‹
 *  * œ (<

'< œ (<

"$< œ !

< œ !

Add 7r.
Divide by 13.

 Check :  < œ ! ! œ ! True

 Solution set: e f!
51. 

$B  " B  $

% '
 œ $

"#

$B  " B  $

% '


Multiply each side by the LCD, .

"# œ "#Ð$Ñ

$Ð$B  "Ñ  #ÐB  $Ñ œ $'

*B  $  #B  ' œ $'

""B  $ œ $'

""B œ $$

B œ $

Œ 7

  Check B œ $ #  " œ $:  True

 Solution set: e f$
52. 

$B  # B  %

( &
 œ #

$&

$B  # B  %

( &


Multiply each side by the LCD, .

$& œ $&Ð#Ñ

&Ð$B  #Ñ  (ÐB  %Ñ œ (!

"&B  "!  (B  #) œ (!

)B  ") œ (!

)B œ ))

B œ ""

Œ 7

  Check B œ "" &  $ œ #:  True

 Solution set: e f""

53. 
%>  " >  & >  $

$ ' '
œ 

' œ ' 
%>  " >  & >  $

$ ' '

#Ð%>  "Ñ œ Ð>  &Ñ  Ð>  $Ñ

)>  # œ #>  #

'> œ !

> œ !

Multiply  by the LCD, each side 'Þ

Œ 7 Œ 7

  Check > œ ! œ :  " & $
$ ' ' True

 Solution set: e f!
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54. 
#B  & $B  " B  (

& # #
œ 

"! œ "! 
#B  & $B  " B  (

& # #

#Ð#B  &Ñ œ &Ð$B  "Ñ  &ÐB  (Ñ

%B  "! œ "&B  &  &B  $&

%B  "! œ "!

Multiply  by the LCD, each side "!Þ

Œ 7 Œ 7

B  %!

'B œ $!

B œ œ &$!
'

  Check B œ & " œ (  ':  True

 Solution set: e f&

55. 

, ,
,

!Þ!&B  !Þ"#ÐB  &!!!Ñ œ *%!

&B  "#ÐB  &!!!Ñ œ "!!Ð*%!Ñ

&B  "#B  '! !!! œ *% !!!

"(B œ $% !!!

B œ #!!!

Multiply  by .each side "!!

 Check :  B œ #!!! "!!  )%! œ *%! True

 Solution set: e f#!!!

56. !Þ!*5  !Þ"$Ð5  $!!Ñ œ '"

"!! !Þ!*5  !Þ"$Ð5  $!!Ñ œ "!!Ð'"Ñ

"!!Ð!Þ!*5Ñ  "!!Ð!Þ"$ÑÐ5  $!!Ñ œ '"!!

*5  "$Ð5  $!!Ñ œ '"!

Multiply  by .each side "!!c d
!

*5  "$5  $*!! œ '"!!

##5 œ ##!!

5 œ œ "!!##!!
##

 Check :  5 œ "!! *  &# œ '" True

 Solution set: e f"!!

57. !Þ!#Ð&!Ñ  !Þ!)< œ !Þ!%Ð&!  <Ñ

#Ð&!Ñ  )< œ %Ð&!  <Ñ

"!!  )< œ #!!  %<

%< œ "!!

< œ #&

Multiply  by .each side "!!

 Check :  < œ #& "  # œ $ True

 Solution set: e f#&

58. , ,

,
,

, ,

!Þ#!Ð"% !!!Ñ  !Þ"%> œ !Þ")Ð"% !!!  >Ñ

"!! !Þ#!Ð"% !!!Ñ  !Þ"%> œ

"!! !Þ")Ð"% !!!  >Ñ

#!Ð"% !!!Ñ  "%> œ ")Ð"% !

Multiply  by .each side "!!c d c d
!!  >Ñ

#)! !!!  "%> œ #&# !!!  ")>

#) !!! œ %>

> œ (!!!

, ,
,

 Check :  > œ (!!! #)!!  *)! œ $()! True

 Solution set: e f(!!!

59. !Þ!&B  !Þ"!Ð#!!  BÑ œ !Þ%&B

&B  "!Ð#!!  BÑ œ %&B

&B  #!!!  "!B œ %&B

#!!!  &B œ %&B

#!!! œ &!B

%! œ B

Multiply  by .each side "!!

 Check :  B œ %! #  "' œ ") True

 Solution set: e f%!

60. !Þ!)B  !Þ"#Ð#'!  BÑ œ !Þ%)B

)B  "#Ð#'!  BÑ œ %)B

)B  $"#!  "#B œ %)B

%B  $"#! œ %)B

$"#! œ &#B

B œ œ '!

Multiply  by .each side "!!

$"#!
&#

 Check :  B œ '! %Þ)  #% œ #)Þ) True

 Solution set: e f'!

61. 
Multiply each side by .
!Þ!!'ÐB  #Ñ œ !Þ!!(B  !Þ!!*

"!!!

'ÐB  #Ñ œ (B  *

'B  "# œ (B  *

$ œ B

 Check :  B œ $ !Þ!$ œ !Þ!#"  !Þ!!* True

 Solution set: e f$
62. 

Multiply each side by .
!Þ!!%B  !Þ!!'Ð&!  BÑ œ !Þ!!%Ð')Ñ

"!!!

%B  'Ð&!  BÑ œ %Ð')Ñ

%B  $!!  'B œ #(#

#B  $!! œ #(#

#B œ #)

B œ "%

 Check :  B œ "% !Þ!&'  !Þ#"' œ !Þ#(# True

 Solution set: e f"%
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63. A conditional equation is true only for certain
value(s), an identity has infinitely many solutions,
and a contradiction has no solutions.

64. By dividing the equation  by , he)B œ (B B
possibly divided the equation by .  He should!
have subtracted  from  of the equation(B each side
to get .  The solution set is B œ ! ! Þe f

65. (a)   is true and the original equation has( œ (
solution set all real numbers , choice .Ö × B

    indicates the original equation has(b) B œ !
solution set , choice .Ö!× A

    is false and the original equation has(c) ( œ !
solution set , choice .g C

66. A B D Each equation in choices , , and  is an
identity and has all real numbers  as its solutionÖ ×
set.  The equation in choice , , has C %B œ $B Ö!×
as its solution set.

67. B  %B  * œ $ÐB  %Ñ  &

$B  * œ $B  "#  &

$B  * œ $B  "(

* œ "( False

 The equation is a .contradiction

 Solution set: g

68. "#B  #B  "" œ #Ð&B  $Ñ  %

"!B  "" œ "!B  '  %

"!B  "" œ "!B  "!

"" œ "! False

 The equation is a .contradiction

 Solution set: g

69. ""B  %ÐB  $Ñ  'B œ %B  "#

""B  %B  "#  'B œ %B  "#

B  "# œ %B  "#

! œ &B

! œ B

 This is a  conditional equation.

 Solution set: e f!
70. $B  &ÐB  %Ñ  * œ ""  "&B

$B  &B  #!  * œ ""  "&B

#B  "" œ ""  "&B

"(B œ !

B œ !

 This is a  conditional equation.

 Solution set: e f!

71. #Ð>  $Ñ  >  % œ $Ð>  %Ñ  #

#>  '  >  % œ $>  "#  #

$>  "! œ $>  "!

 The equation is an .identity

 Solution set: all real numberse f
72. %Ð#.  (Ñ œ #.  #&  $Ð#.  "Ñ

).  #) œ #.  #&  '.  $

).  #) œ ).  #)

 The equation is an .identity

 Solution set: all real numberse f
73. ( #  Ð$  %BÑ  #B œ *  #Ð"  "&BÑ

( #  $  %B  #B œ *  #  $!B

( "  %B  #B œ (  $!B

(  #)B  #B œ (  $!B

(  $!B œ (  $!B

c dc dc d

 The equation is an .identity

 Solution set: all real numberse f
74. % '  Ð"  #BÑ  "!B œ #Ð"!  $BÑ  )B

% '  "  #B  "!B œ #!  'B  )B

%Ð&  #BÑ  "!B œ #!  #B

#!  )B  "!B œ #!  #B

#!  #B œ #!  #B

c dc d

 The equation is an .identity

 Solution set: all real numberse f
2.2   Formulas and Percent
2.2   Margin Exercises

1  Þ (a)  To solve  for , treat  as the onlyM œ :<> : :
variable.

 M œ :<>

M œ :Ð<>Ñ

M :Ð<>Ñ

<> <>
œ

M M

<> <>
œ : : œ

Associative property

Divide by rt.

,   or   

 (b)  To solve  for , treat  as the onlyM œ :<> < <
variable.

 M œ :<>

M <Ð:>Ñ

:> :>
œ

M M

:> :>
œ < < œ

Divide by pt.

,   or   

2. Solve  for .

   or   

(a)  

,

T œ +  ,  - +

+ œ T  ,  -

T  Ð,  -Ñ œ +  Ð,  -Ñ  Ð,  -Ñ

T  ,  - œ +

Subtract (b + c).
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   (b) Solve  for .

,   or   

Z œ < 2 2
"

$
$Z œ < 2
$Z $Z

< <
œ 2 2 œ

1

1

1 1

#

#

# #

Multiply by 3.

.Divide by r1 #

3. Solve   for .Q œ Ð+  ,  -Ñ ,
"

$
$Q œ +  ,  -

$Q  +  - œ ,

Multiply by 3.
Subtract a & c.

4. Solve each equation for .(a)  C

  #B  (C œ &

#B  (C  #B œ &  #B

(C œ &  #B
(C &  #B

( (
œ

C œ
&  #B

(

Subtract 2x.

Divide by 7.

 

,

or   

(b)  &B  'C œ "#

'C œ "#  &B

C œ 
"#  &B

'

C œ
&B  "#

'

Subtract 5x.

Divide by 6.

5. (a)  Use the formula for the area of a triangle.
Solve for .2

 E œ ,2
"

#
#E œ ,2

#E #E

, ,
œ 2 2 œ

Multiply by 2.

,   or   Divide by b.

 Now substitute  and .E œ $' , œ "#

2 œ œ '
#Ð$'Ñ

"#

 The height is  in.'

   (b) Use .  Solve for .

   or   

. œ <> <

. <>

> >
œ

. .

> >
œ < < œ

Divide by t.

 Now substitute  and .. œ &!! > œ #!

< œ
&!!

#!
œ #&

 The rate is  mph.#&

   (c) Use .  Solve for .

   or   

. œ <> >

. <>

< <
œ

. .

< <
œ > > œ

Divide by r.

 Now substitute  and .. œ &!! < œ "&(Þ!)&

> œ
&!!

"&(Þ!)&
¸ $Þ")$

 His time was about  hr.$Þ")$

6. (a)  The given amount of mixture is  oz.  The#!
part that is oil is  oz.  Thus, the percent of oil is"

amount
base

0œ œ Þ!& œ &
"

#!
%.

 (b)  Let  represent the amount of commissionB
earned.

 
 

B

## !!!
œ !Þ!'

B œ !Þ!'Ð## !!!Ñ

B œ "$#!

,
 = 

,

amount a
base b

percent

Multiply by 22,000.

 The salesman earns $ ."$#!

7. Let  represent the amount spent on petB
supplies/medicine.

 
B

%"Þ#
œ !Þ#$)

B œ !Þ#$)Ð%"Þ#Ñ

B œ *Þ)!&'

23.8% = 0.238

Multiply by 41.2.

 Therefore, about $  billion was spent on pet*Þ)
supplies/medicine.

8. Let the percent decrease (as a decimal).(a)  B œ

 percent decrease
amount of decrease

base
œ

B œ
)!  &'

)!

B œ
#%

)!
B œ !Þ$

 The percent markdown was %.$!

 Let the percent increase (as a decimal).(b)  B œ

 percent increase
amount of increase

base
œ

B œ
')*  '&!

'&!

B œ
$*

'&!
B œ !Þ!'

 The percent increase was %. '

2.2   Section Exercises

1. (a)   
(B  )

$
œ "#

$ œ $Ð"#Ñ
(B  )

$

(B  ) œ $'

Œ 7
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   (b)
+B  5

-
œ > Ð- Á !Ñ

- œ >-
+B  5

-

+B  5 œ >-

Œ 7
2. (a)   (B  ) œ $'

(B  )  ) œ $'  )

   (b) +B  5 œ >-

+B  5  5 œ >-  5

3. (a) (b)     (B œ #) +B œ >-  5

4. (a) (b)      
(B #) +B >-  5

( ( + +
œ œ

B œ %
B œ

>-  5

+

5. The restriction  must be applied.  If ,+ Á ! + œ !
the denominator becomes  and division by  is! !
undefined.

6. To solve an equation for a particular variable, such
as solving the second equation for , go throughB
the same steps as you would in solving for  in theB
first equation.  Treat all other variables as
constants.

7. Solve  for .

, or

E œ P[ [

E P[

P P
œ

E E

P P
œ [ [ œ

Divide by L.

8. Solve  for .. œ <> >

. <>

< <
œ

. .

< <
œ > > œ

Divide by r.

, or

9. Solve  for 

, or

T œ #P  #[ PÞ

T  #[ œ #P
T  #[ #P

# #
œ

T  #[ T

# #
œ P P œ [

Subtract 2W.

Divide by 2.

10. Solve  for .

, or

E œ ,2 ,

,2

, œ

E

2 2
œ

E E

2 2
œ ,

Divide by h.

11. Solve for  for .

, or  

(a)  Z œ P[L [
Z P[L

PL PL
œ

Z

PL
œ [ [ œ

Z

PL

   (b) Solve for  for .

, or  

Z œ P[L L
Z P[L

P[ P[
œ

Z

P[
œ L L œ

Z

P[

12. Solve  for .(a)  T œ +  ,  - ,

T  Ð+  -Ñ œ +  ,  -  Ð+  -Ñ

T  +  - œ ,

Subtract (a + c).

   (b) Solve  for .T œ +  ,  - -

T  Ð+  ,Ñ œ +  ,  -  Ð+  ,Ñ

T  +  , œ -

Subtract (a + b).

13. Solve  for .G œ # < <

G # <

# #
œ

G

#
œ <

1

1 1

1

1

Divide by 2 .1

14. Solve  for .

, or

E œ ,2 2
"

#
#E œ ,2

#E #E

2 2
œ , , œ

Multiply by 2.

Divide by h.

15. Solve  for .

      

(a)  E œ 2Ð,  FÑ 2
"

#
#E œ 2Ð,  FÑ

#E

,  F
œ 2

Multiply by 2.

Divide by b B.

   (b) Solve  for .E œ 2Ð,  FÑ F
"

#
#E œ 2Ð,  FÑ

#E

2
œ ,  F

#E

2
 , œ F

Multiply by 2.

Divide by h.

Subtract b.

 Solve  for .OR E œ 2Ð,  FÑ F
"

#
#E œ 2,  2F

#E  2, œ 2F

#E  2,

2
œ F

Multiply by 2.

Divide by h.

Subtract hb.

16. Solve  for .

, or

Z œ < 2 2
Z Z

< <
œ 2 2 œ

1

1 1

#

# #
Divide by r1 #.

 

17. Solve  for .J œ G  $# G
*

&
J  $# œ G

ÐJ  $#Ñ œ Ð GÑ

ÐJ  $#Ñ œ G

*
&

& & *
* * &

&
*

Subtract 32.

Multiply by .5
9
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18. Solve  for .G œ ÐJ  $#Ñ J
&

*
* *
& &
*
&

*
&

G œ

G œ J  $#

G  $# œ J

• &
* ÐJ  $#Ñ Multiply by .

Add 32.

9
5

19. %B  *C œ ""

%B  *C  %B œ ""  %B

*C œ ""  %B
*C ""  %B

* *
œ

C œ
""  %B

*

Subtract 4x.

Divide by 9.

20. (B  )C œ ""

)C œ ""  (B

C œ
""  (B

)

Add 7x.

Divide by 8.

21. $B  #C œ &

#C œ &  $B

C œ
&  $B

#

Add 3x.

Divide by 2.

22. 

,

or   

&B  $C œ "#

$C œ "#  &B

C œ 
"#  &B

$

C œ
&B  "#

$

Subtract 5x.

Divide by 3.

23. 

,

or   

'B  &C œ (

&C œ (  'B

C œ 
(  'B

&

C œ
'B  (

&

Subtract 6x.

Divide by 5.

24. Solve  for .

,   or   

5 œ .J HJ J

5 œ JÐ.  HÑ

5 5

.  H . H
œ J J œ

Distributive property in reverse

25. Solve  for .

,   or   

Q@ œ 7@  Z 7 7

Q@ œ 7Ð@  Z Ñ

Q@ Q@

@  Z @  Z
œ 7 7 œ

Distributive property in reverse

26. Solve  for .

                                 

          

E œ #L[  #P[  #PL [

E #PL œ #L[  #P[

E #PL œ [Ð#L  #PÑ

Get the W-terms on one side.

                   

,   or   

Distributive property in reverse
E  #PL E  #PL

#L  #P #L  #P
œ [ [ œ

27. Solve  for .. œ <> >

> œ
.

<

 To find , > substitute  and .. œ &!! < œ "&#Þ'(#

> œ ¸ $Þ#(&
&!!

"&#Þ'(#

 His time was about  hours.$Þ#(&

28. Solve  for .. œ <> >

> œ
.

<

 Replace  by  and  by .. %"& < "&"Þ((%

> œ ¸ #Þ($%
%"&

"&"Þ((%

 His time was about  hours.#Þ($%

29. Use the formula .J œ G  $#*
&

J œ Ð%&Ñ  $#

œ )"  $#

œ ""$

*
& Let C 45.œ

 The temperature is corresponding °F.""$

30. Use the formula G œ ÐJ  $#ÑÞ&
*

G œ Ð&)  $#Ñ

œ Ð*!Ñ

œ &!

&
*
&
*

Let F 58.œ 

 The temperature is about corresponding °C.&!

31. Solve  for .T œ %= =

= œ
T

%

 To find , = substitute  for .*#! T

= œ œ #$!
*#!

%

 The length of each side is  m.#$!
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32. Use .Z œ < 21 #

Replace  by  and  by .< œ "(Þ& 2 &))$&
#

Z œ Ð"(Þ& ÑÐ&))Ñ

¸ &'& (##Þ$

1 #

,

 To the nearest whole number, the volume is
&'& (##,  ft .$

33. Use the formula G œ # <Þ1

$(! œ # <
$(! # <

# #
œ

")& œ <

1 1
1 1

1 1

Let C 370 .

Divide by 2 .

œ 1

1

 So the radius of the circle is  inches and the")&
diameter is twice that length, that is,  inches.$(!

34. . œ #< œ #Ð#Þ&Ñ œ &
The diameter is  inches.&

 G œ # < œ # Ð#Þ&Ñ œ &1 1 1
The circumference is  inches.&1

35. Use .Z œ P[L
Let , , and .Z œ ")( P œ "" [ œ )Þ&

")( œ ""Ð)Þ&ÑL

")( œ *$Þ&L

# œ L Divide by 93.5.

 The ream is  inches thick.#

36. Use .Z œ P[L
Let , , and .Z œ #$) [ œ )Þ& L œ #

#$) œ PÐ)Þ&ÑÐ#Ñ

#$) œ PÐ"(Ñ

"% œ P Divide by 17.

 The length of a legal sheet of paper is  inches."%

37. The mixture is  oz and that part which is alcohol$'
is  oz. Thus, the percent of alcohol is*

* " #&
$' % "!!œ œ œ #&%.

 The percent of water is

"!!  #& œ (&% % %.

38. Let the amount of pure acid in the mixture.B œ
Then  can be found by B multiplying the total
amount of the mixture by the percent of acid given
as a decimal .Ð!Þ$&Ñ

B œ %!Ð!Þ$&Ñ œ "%

 There are  L of pure acid. Since there are  L"% %!
altogether, there are , or  L of pure%!  "% #'
water in the mixture.

39. Find what percent $  is of $ , .'*!! #$! !!!

'*!!
#$! !!!, œ !Þ!$ œ $%

 The agent received a % rate of commission.$

40. Solve  for .M œ :<> <

< œ
M

:>

< œ
#))

'%!!Ð"Ñ

œ !Þ!%& œ %Þ&%

 The interest rate on this deposit is %%Þ& Þ

In Exercises 41–44, use the rule of :()

? œ 0 •
5Ð5  "Ñ

8Ð8  "Ñ

41. Substitute  for ,  for , and  for .(!! 0 % 5 $' 8

? œ (!!

œ (!!

•

•

%Ð%  "Ñ

$'Ð$'  "Ñ

%Ð&Ñ

$'Ð$(Ñ
¸ "!Þ&"

 The unearned interest is $ ."!Þ&"

42. Substitute  for ,  for , and  for .'!! 0 "# 5 $' 8

? œ '!!

œ '!!

•

•

"#Ð"#  "Ñ

$'Ð$'  "Ñ

"#Ð"$Ñ

$'Ð$(Ñ
¸ (!Þ#(

 The unearned interest is $ .(!Þ#(

43. Substitute  for ,  for , and  for .$)!Þ&! 0 ) 5 #% 8

? œ $)!Þ&!

œ $)!Þ&!

� �
� �

•

•

)Ð)  "Ñ

#%Ð#%  "Ñ

)Ð*Ñ

#%Ð#&Ñ
¸ %&Þ''

 The unearned interest is $ .%&Þ''

44. Substitute  for ,  for , and  for .%&! * #%0 5 8

? œ

œ

%&!
*Ð*  "Ñ

#%Ð#%  "Ñ

%&! ¸ '(Þ&!
*Ð"!Ñ

#%Ð#&Ñ

•

•

 The unearned interest is $ .'(Þ&!

45. (a)  Detroit:

Pct. œ œ œ ¸ Þ&%$
[ )) ))

[  P ))  (% "'#
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 (b) Minnesota:

Pct. œ œ œ ¸ Þ%))
[ (* (*

[  P (*  )$ "'#

 (c)  Chicago:

Pct. œ œ œ ¸ Þ%%%
[ (# (#

[  P (#  *! "'#

 (d)  Kansas City:

Pct. œ œ œ ¸ Þ%#'
[ '* '*

[  P '*  *$ "'#

46. (a)  Chicago:

Pct. œ œ œ ¸ Þ&#&
[ )& )&

[  P )&  (( "'#

 (b)  St. Louis:

Pct. œ œ œ œ Þ%)"
[ () ()

[  P ()  )% "'#

 (c)  Houston:

Pct. œ œ œ ¸ Þ%&"
[ ($ ($

[  P ($  )* "'#

   Pittsburgh:(d)

Pct. œ œ œ ¸ Þ%#!
[ ') ')

[  P ')  *% "'#

47. 
&(Þ*

"""Þ%
¸ !Þ&#

 million
 million

 In 2006, about % of the U.S. households that&#
owned at least one TV set owned at least  TV$
sets.

48. 
*$Þ'

"""Þ%
¸ !Þ)%

 million
 million

 In 2006, about % of the U.S. households that)%
owned at least one TV set had a DVD player.

49. , ,!Þ$%Ð#%# !(!Ñ œ )# $!$Þ)!

 To the nearest dollar, $ ,  will be spent to)# $!%
provide housing.

50. !Þ!(Ð#%# !(!Ñ œ "' *%%Þ*!, ,

 To the nearest dollar, $ ,  will be spent for"' *%&
health care.

51. 
$ ,

$ ,
%" !!!

#%# !(!
¸ !Þ"'*%

 So the food cost is about %, which agrees with"(
the percent shown in the graph.

52. 
$ ,

$ ,
$% !!!

#%# !(!
¸ !Þ"%!&

 So the food cost is about %, which agrees with"%
the percent shown in the graph.

53. Let the percent increase (as a decimal).B œ

 percent increase
amount of increase

base
œ

B œ
""Þ$%  "!Þ&!

"!Þ&!

B œ
!Þ)%

"!Þ&!
B œ !Þ!)

 The percent increase was %. )

54. Let the percent decrease (as a decimal).B œ

 percent decrease
amount of decrease

base
œ

B œ
(!Þ!!  &*Þ&!

(!Þ!!

B œ
"!Þ&!

(!Þ!!
B œ !Þ"&

 The percent discount was %."&

55. Let the percent decrease (as a decimal).B œ

 percent decrease
amount of decrease

base
, ,

,

,

œ

B œ
"$% *&$  "#* (*)

"$% *&$

B œ
&"&&

"$% *&$
B œ !Þ!$)

 The percent decrease was %.$Þ)

56. Let the percent increase (as a decimal).B œ

 percent increase
amount of increase

base
, ,

,
,
,

œ

B œ
$'# $%!  $#! $*"

$#! $*"

B œ
%" *%*

$#! $*"
B œ !Þ"$"

 The percent increase was %. "$Þ"

57. percent decrease
amount of decrease

base
œ

œ
")Þ*)  *Þ*(

")Þ*)

œ œ !Þ%(&
*Þ!"

")Þ*)

 The percent discount was %.%(Þ&
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58. percent decrease
amount of decrease

base
œ

œ
#*Þ**  "&Þ**

#*Þ**

œ œ !Þ%'(
"%Þ!!

#*Þ**

 The percent discount was %.%'Þ(

2.3   Applications of Linear Equations
2.3   Margin Exercises

1  Þ (a)  "  added to a number" translates as*

*  B B  *,   or   .

 (b)  "The difference between  and a number"(
translates as

(  B.

 Note:  is the difference between a numberB  (
and .(

 (c)  "Four times a number" translates as

% %B•B   or   .

 (d)  "The quotient of  and a nonzero number"(
translates as

(

B
ÐB Á !Ñ.

2. The sum of a
number and is .(a)  

' #)

Æ Æ Æ

B  ' œ #)

 An equation is .B  ' œ #)

 If twice is by the
a number decreased , result is .(b)  

$ "(

Æ Æ Æ Æ Æ

#B  $ œ "(

 An equation is .#B  $ œ "(

 
The product twice
of a number the

and is number plus .
(c)  

( "#

Æ Æ Æ Æ Æ

(B œ #B  "#

 An equation is .(B œ #B  "#

 
The quotient twice
of a number added the

and , to number, is .
(d)  

' (

Æ Æ Æ Æ Æ
B

'
 #B œ (

 An equation is .
B

'
 #B œ (

3. (a)   is an  because it&B  $ÐB  #Ñ œ ( equation
has an equals sign.

    is an  because there(b) &B  $ÐB  #Ñ expression
is no equals sign.

4. Step 2
The length and perimeter are given in terms of the
width . The length  is  cm more than the[ P &
width, so

P œ [  &.

 The perimeter  is  times the width, soT &

T œ &[ .

 Step 3
Use the formula for perimeter of a rectangle.

 T œ #P  #[

&[ œ #Ð[  &Ñ  #[ P = 5W; L = W 5

 Step 4
Solve the equation.

 &[ œ #[  "!  #[

&[ œ %[  "!

[ œ "!

Distributive property
Combine terms.
Subtract 4W.

 Step 5
The width is  and the length is"!

P œ [  & œ "!  & œ "&.

 The rectangle is  cm by  cm."! "&

 Step 6
"& & "! T œ #Ð"!Ñ  #Ð"&Ñ œ &! is  more than  and 
is five times , as required."!

5. Step 2
Let the number of RBIs for Rodriguez.B œ
Then the number of RBIs for Holliday.B  "* œ

 Step 3
The sum of their RBIs is , so an equation is#*$

B  ÐB  "*Ñ œ #*$.

 Step 4
Solve the equation.

#B  "* œ #*$

#B œ $"#

B œ "&'

Add 19.
Divide by 2.

 Step 5
Rodriguez had  RBIs and Holliday had"&'
"&'  "* œ "$( RBIs.

 Step 6
"$( "* "&' "$( is  less than , and the sum of  and
"&' #*$ is .
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6. store's cost(a)  Let  be the , which is increased byB
#&% of , or . Then an equation isB !Þ#&B

 .B  !Þ#&B œ #$(&

"B  !Þ#&B œ #$(&

"Þ#&B œ #$(&

B œ "*!!

Identity property
Combine terms
Divide by 1.25.

 The store's cost was $ ."*!!

 (b)  Let  be the amount she earned beforeB
deductions. Then "!% of , or , is theB !Þ"!B
amount of her deductions.  An equation is

 .B  !Þ"!B œ "'#

"B  !Þ"!B œ "'#

!Þ*!B œ "'#

B œ ")!

Identity property
Combine terms
Divide by 0.90.

 She earned $  before deductions were made.")!

7. %.(a)  Let the amount invested at B œ &
Then , the amount invested at %.(# !!!  B œ $

 Use  with .M œ :<> > œ "
Make a table to organize the information.

 

, ,
,

Principal Interest
Rate

(as a Decimal)
B !Þ!& !Þ!&B

(# !!!  B !Þ!$ !Þ!$Ð(# !!!  BÑ
(# !!! $"'!o p Totals 

 The last column gives the equation.

 ,

,

!Þ!&B  !Þ!$Ð(# !!!  BÑ œ $"'!

!Þ!&B  #"'!  !Þ!$B œ $"'!

!Þ!#B  #"'! œ $"'!

!Þ!#B œ "!!!

B œ &! !!!

Distributive
property
Combine
terms.
Subtract 2160.
Divide by 0.02.

 The woman invested $ ,  at % and&! !!! &
$ , $ , $ ,  at %.(# !!!  &! !!! œ ## !!! $

 Check  % of $ ,  is $  and % of& &! !!! #&!! $
$ ,  is $   The sum is $ , as required.## !!! ''!Þ $"'!

 %.(b)  Let the amount invested at B œ &
Then , the amount invested at %.$% !!!  B œ %

 Use  with .M œ :<> > œ "
Make a table to organize the information.

 

, ,
,

Principal Interest
Rate

(as a Decimal)
B !Þ!& !Þ!&B

$% !!!  B !Þ!% !Þ!%Ð$% !!!  BÑ
$% !!! "&%&o p Totals 

 The last column gives the equation.

 ,

,

!Þ!&B  !Þ!%Ð$% !!!  BÑ œ "&%&

!Þ!&B  "$'!  !Þ!%B œ "&%&

!Þ!"B  "$'! œ "&%&

!Þ!"B œ ")&

B œ ") &!!

Distributive
property
Combine
terms.
Subtract 1360.
Divide by 0.01.

 The man invested $ ,  at % and") &!! &
$ , $ , $ ,  at %.$% !!!  ") &!! œ "& &!! %

 Check  % of $ ,  is $  and % of $ ,& ") &!! *#& % "& &!!
is $   The sum is $ , as required.'#!Þ "&%&

8. %(a)  Let the number of liters of the B œ "!
solution. Then the number of liters ofB  '! œ
the % solution."&

 Make a table to organize the information.

 

%
%
%

Number Percent Liters of
of Liters (as a Decimal) Pure Solution

B "! œ !Þ"! !Þ"!B
'! #& œ !Þ#& !Þ#&Ð'!Ñ

B  '! "& œ !Þ"& !Þ"&ÐB  '!Ñ

 The last column gives the equation.

!Þ"!B  !Þ#&Ð'!Ñ œ !Þ"&ÐB  '!Ñ

!Þ"!B  "& œ !Þ"&B  *

"& œ !Þ!&B  *

' œ !Þ!&B

"#! œ B

Distributive
property
Subtract 0.10x.
Subtract 9.
Divide by 0.05.

  L of % solution should be used."#! "!

 Check  % of  L is  L and % of  L is"! "#! "# #& '!
"& Þ "#  "& œ #( L   The sum is  L, which is the
same as % of  L, as required."& ")!

 (b)  Let  the amount of $  per lb candy.B œ )
Then the amount of $  per lb candy.B  "!! œ (

 Make a table to organize the information.

 

$
$
$

Number Price per
of Pounds Pound Value

B ) )B
"!! % %!!

B  "!! ( (ÐB  "!!Ñ

 The last column gives the equation.

 )B  %!! œ (ÐB  "!!Ñ

)B  %!! œ (B  (!!

B  %!! œ (!!

B œ $!!

Distributive
property
Subtract 7x.
Subtract 400.



2.3   Applications of Linear Equations          41

  lb of candy worth $  per lb should be used.$!! )

  lb of candy worth $  per lb is worthCheck  $!! )
$    lb of candy worth $  per lb is worth#%!!Þ "!! %
$   %!!Þ The sum is $ , which is#%!!  %!! œ #)!!
the same as , as%!! ( lb of candy worth $  per lb
required.

9. (a)  Let the number of liters of pure acid.B œ

 Number Percent Liters of
of Liters (as a Decimal) Pure Acid

B "!! œ " B
' $! œ !Þ$! !Þ$!Ð'Ñ

B  ' &! œ !Þ&! !Þ&!ÐB  'Ñ

%
%
%

 The last column gives the equation.

  B  !Þ$!Ð'Ñ œ !Þ&!ÐB  'Ñ

"B  "Þ) œ !Þ&B  $

!Þ&B  "Þ) œ $

!Þ&B œ "Þ#

B œ #Þ%

Subtract 0.5x.
Subtract 1.8.
Divide by 0.5.

  L of pure acid are needed.#Þ%

 Check  % of  L is  L and % of  L is"!! #Þ% #Þ% $! '
"Þ) Þ #Þ%  "Þ) œ %Þ# L   The sum is  L, which is the
same as % of  L, as required.&! #Þ%  ' œ )Þ%

 (b)  Let the number of liters of water.B œ

 Number Percent Liters of Pure
of Liters (as a Decimal) Antifreeze

B ! œ ! !
#! &! œ !Þ&! !Þ&!Ð#!Ñ

B  #! %! œ !Þ%! !Þ%!ÐB  #!Ñ

%
%
%

 The last column gives the equation.

 !  !Þ&!Ð#!Ñ œ !Þ%!ÐB  #!Ñ

"! œ !Þ%B  )

# œ !Þ%B

& œ B

Subtract 8.
Divide by 0.4.

  L of water are needed.&

 Check  % of  L is  L as is&! #! "!
%! #!  & œ #&% of  L, as required.

2.3   Section Exercises
1.  more than a number (a)  "#   B  "#

  is more than a number. (b)  "#   "#  B

2.  less than a number (a)  $   B  $

  is less than a number. (b)  $   $  B

3.  less than a number (a)  %   B  %

  is less than a number. (b)  %   %  B

4.  greater than a number (a)  '   B  '

  is greater than a number. (b)  '   '  B

5. % can be written as#!

!Þ#! œ !Þ# œ œ œ #!
#! # "

"!! "! &
,  so " % of a

number" can be written as , , or .  We!Þ#!B !Þ#B
B

&
see that " % of a number" cannot be written as#!
#!B, choice .D

6.  is the translation of "  less than ."  The#%  B B #%
phrase "  less than a number" translates as#%
B  #%.

7. Twice a number, increased by  ")   #B  ")

8. The product of  and a number, increased by ) "%
)B  "% 

9.  decreased by four times a number "&   "&  %B

10.  less than one-third of a number   "# B  "#"
$

11. The product of  and  less than a number"! '
  "!ÐB  'Ñ

12. The product of  less than a number and  more) (
than the number   ÐB  )ÑÐB  (Ñ

13. The quotient of five times a number and    * &B
*

14. The quotient of  and seven times a nonzero"#
number   12

7B ÐB Á !Ñ

15. The sentence "the sum of a number and  is "' $"
can be translated as

B  ' œ $"Þ

B œ $( Subtract 6.

 The number is .$(

16. The sentence "the sum of a number and  is "% "#
can be translated as

B  Ð%Ñ œ "#Þ

B œ "' Add 4.

 The number is ."'

17. The sentence "if the product of a number and %
is subtracted from the number, the result is  more*
than the number" can be translated as

B  Ð%BÑ œ B  *

B  %B œ B  *

%B œ *

B œ

.

*
%

 The number is .*
%
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18. The sentence "if the quotient of a number and  is'
added to twice the number, the result is  less than)
the number" can be translated as

#B  œ B  )
B

'
"#B  B œ 'B  %)

"$B œ 'B  %)

(B œ %)

B œ 

.

Multiply by 6.

%)
(

 The number is .%)
(

19. The sentence "when  of a number is subtracted#
$

from , the result is " "# "! can be translated as

"#  B œ "!Þ

$'  #B œ $!

#B œ '

B œ $

#
$

Multiply by 3.
Subtract 36.
Divide by 2.

 The number is .$

20. The sentence "when % of a number is added to(&
' $, the result is  more than the number" can be
translated as

'  !Þ(&B œ B  $.
'!!  (&B œ "!!B  $!!

'!!  #&B œ $!!

#&B œ $!!

B œ "#

Multiply by 100.
Subtract 100x.
Subtract 600.
Divide by 25.

 The number is ."#

21.  is an &ÐB  $Ñ  )Ð#B  'Ñ expression because
there is no equals sign.

22.  has no equals sign, so it is(ÐC  %Ñ  "$ÐC  'Ñ
an expression.

23.  has an equals sign, so&ÐB  $Ñ  )Ð#B  'Ñ œ "#
this represents an equation.

24.  has an equals sign,(ÐC  %Ñ  "$ÐC  'Ñ œ ")
so it is an equation.

25.  is an 
> >  &

# '
  ) expression because there is

no equals sign.

26.  has an equals sign, so it is an
> >  &

# '
 œ )

equation.

27. Step 1
 We are asked to find the number of patents each
university secured .

 Step 2
Let B œ  the number of patents MIT secured.

Then  the number of patents StanfordB  $) œ

secured .

 Step 3
A total of  patents were secured, so#$!

    .B  B  $) œ #$!

 Step 4 #B  $) œ #$!

#B œ #')

B œ   "$%

 Step 5
MIT secured    patents and Stanford secured"$%
"$%  $) œ *'   patents.

 Step 6
The number of Stanford patents was    fewer$)
than the number of  MIT patents  and the total
number of patents was "$%  œ    .*' #$!

28. Step 1
 We are asked to find the number of book buyers
at each type of bookstore .

 Step 2
Let the number of book buyers at large 

chain bookstores. Then
B œ

B  (! œ  
 
the number of book buyers at 
small chain/independent bookstores .

 Step 3
A total of  book buyers shopped at these two%%#
types of stores, so

 .B  ÐB  (!Ñ œ %%#   

 

 

Step 4 #B  (! œ %%#

#B œ &"#

B œ #&' 

 Step 5
There were   large chain bookstore shoppers#&' 
and   small chain/independent#&'  (! œ ")' 
shoppers.

 Step 6
The number of   was  large chain shoppers  (!

more than the number of  small chain/independent 
 shoppers , and the total number of these shoppers
was   .#&'  ")' œ %%# 

29. Step 2
Let the width of the base. Then  is[ œ #[  '&
the length of the base.

 Step 3
The perimeter of the base is  feet. Using)'!
T œ #P  #[  gives us

#Ð#[  '&Ñ  #[ œ )'!Þ
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 Step 4 %[  "$!  #[ œ )'!

'[  "$! œ )'!

'[ œ **!

[ œ œ "'&**!
'

 Step 5
The width of the base is  feet and the length of"'&
the base is  feet.#Ð"'&Ñ  '& œ #'&

 Step 6
#P  #[ œ #Ð#'&Ñ  #Ð"'&Ñ œ &$!  $$! œ
)'!, which is the perimeter of the base, and the
length,  ft, is  ft less than twice the base,#'& '&
$$! ft.

30. Step 2
Let the length of one of the sides of equalB œ
length.

 Step 3
The perimeter of the triangle is  feet. Using*$"Þ&
T œ +  ,  - gives us

B  B  %$) œ *$"Þ&

 Step 4 
Subtract 438.
Divide by 2.

#B  %$) œ *$"Þ&

#B œ %*$Þ&

B œ #%'Þ(&

 Step 5
The two walls are each  feet long.#%'Þ(&

 Step 6
The answer checks since
#%'Þ(&  #%'Þ(&  %$) œ *$"Þ(&, which is the
correct perimeter.

31. Step 2
Let the length of the middle side. Then theB œ
shortest side is  and the longest side isB  (&
B  $(&.

 Step 3
The perimeter of the Bermuda Triangle is $!(&
miles. Using  gives usT œ +  ,  -

B  ÐB  (&Ñ  ÐB  $(&Ñ œ $!(&Þ

 Step 4 
Subtract 300.
Divide by 3.

$B  $!! œ $!(&

$B œ #((&

B œ *#&

 Step 5
The length of the middle side is  miles. The*#&
length of the shortest side is B  (& œ
*#&  (& œ )&! miles. The length of the longest
side is  miles.B  $(& œ *#&  $(& œ "$!!

 

Step 6
*#&  )&!  "$!! œ $!(& miles (the correct
perimeter), the shortest side measures  miles(&
less than the middle side, and the longest side
measures  miles more than the middle side, so$(&
the answer checks.

32. Step 2
Let the length of the top floor. Then P œ P  #!"

#

is the width of the top floor.

 Step 3
The perimeter of the top floor is  feet. Using&#!
T œ #P  #[  gives us

#P  #Ð P  #!Ñ œ &#!Þ"
#

 Step 4 #P  P  %! œ &#!

$P  %! œ &#!

$P œ %)!

P œ "'!

 Step 5
The length of the top floor is  feet and the"'!
width of the top floor is  feet."

# Ð"'!Ñ  #! œ "!!

 Step 6
#P  #[ œ #Ð"'!Ñ  #Ð"!!Ñ œ $#!  #!! œ
&#!, which is the perimeter of the top floor.  Also,
the width,  ft, is  ft more than one-half the"!! #!
length,  ft.)!

33. Step 2
Let the height of the Eiffel Tower.B œ
Then the height of the Leaning TowerB  )!% œ
of Pisa.

 Step 3
Together these heights are  ft, so""'%

B  ÐB  )!%Ñ œ ""'%Þ

 Step 4  #B  )!% œ ""'%

#B œ "*')

B œ *)%

 Step 5
The height of the Eiffel Tower is  feet and the*)%
height of the Leaning Tower of Pisa is
*)%  )!% œ ")!  feet.

 Step 6
")! )!% *)% feet is  feet shorter than  feet and the
sum of  feet and  feet is  feet.")! *)% ""'%

34. Step 2
Let the number of performances of .B œ Cats
Then the number of performances ofB  )!& œ
Les Misérables.
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 Step 3
There were ,  total performances, so"% "'&

B  ÐB  )!&Ñ œ "% "'&, .

 ,
,

Step 4 #B  )!& œ "% "'&

#B œ "% *(!

B œ (%)&

 Step 5
There were  performances of and(%)& Cats
(%)&  )!& œ '')! performances of Les
Misérables.

 Step 6
The total number of performances is ,  and"% "'&
'')! )!& (%)& is  fewer than , as required.

35. Step 2
Let the Yankees' payroll (in millions).B œ
Then the Tigers' payroll (in millions).B  (!Þ% œ

 Step 3
The two payrolls totaled $  million, so$%(Þ)

B  ÐB  (!Þ%Ñ œ $%(Þ)

   Step 4 #B  œ

#B œ %")Þ#

B œ #!*Þ"

(!Þ% $%(Þ)

 Step 5
In 2008, the Yankees' payroll was
$  million and the ' payroll was#!*Þ" Tigers
#!*Þ"  œ "$)Þ((!Þ%  $  million.

 Step 6
$  million is "$)Þ( #!*Þ"$  million less than $(!Þ%
million and the sum of $  million and $"$)Þ( #!*Þ"
million is $  million.$%(Þ)

36. Step 2
Let the number of hits Williams got. ThenB œ
B  #(' œ the number of hits Hornsby got.

 Step 3
Their base hits totaled , so&&)%

B  ÐB  #('Ñ œ &&)%.

 Step 4 #B  #(' œ &&)%

#B œ &$!)

B œ #'&%

 Step 5
Williams got  base hits, and Hornsby got#'&%
#'&%  #(' œ #*$! base hits.

 Step 6
#*$! #(' #'&% is  more than  and the total is
#'&%  #*$! œ &&)%.

37. Let the 2004 cost. ThenB œ

B  $Þ" ÐBÑ œ $'Þ()

B  $Þ"Ð!Þ!"ÑÐBÑ œ $'Þ()

"B  !Þ!$"B œ $'Þ()

"Þ!$"B œ $'Þ()

B œ ¸ $&Þ'(

% .

$'Þ()
"Þ!$"

 The 2004 cost was $ .$&Þ'(

38. Let the 1987 cost. ThenB œ

B  $(Þ& ÐBÑ œ $'Þ()

B  $(Þ&Ð!Þ!"ÑÐBÑ œ $'Þ()

"B  !Þ$(&B œ $'Þ()

"Þ$(&B œ $'Þ()

B œ ¸ #'Þ(&

% .

$'Þ()
"Þ$(&

 The 1987 cost was $ .#'Þ(&

39. Let the 2007 population.B œ

 The 2007 population was % of the 2000"!'Þ'
population.

B œ Ð"!'Þ' ÑÐ#$( #$!Ñ

œ "Þ!''Ð#$( #$!Ñ

œ #&# ))(Þ")

% ,
,

,

 The 2007 population was about , .#&# ))(

40. Let the CPI in 2006.  Then  representsB œ !Þ!%$B
the % increase from 2006 to 2007.%Þ$

 The 2007 CPI plus the % increase equals the%Þ$
2006 CPI.  Thus,

B  !Þ!%$B œ #"!Þ#

"Þ!%$B œ #"!Þ#

B œ
#"!Þ#

"Þ!%$
B ¸ #!"Þ&

.

 The CPI was approximately  in 2006.#!"Þ&

41. Let the amount of the receipts excluding tax.B œ
Since the sales tax is % of , the total amount is* B

B  !Þ!*B œ #(#&

"B  !Þ!*B œ #(#&

"Þ!*B œ #(#&

B œ œ #&!!
#(#&

"Þ!*

 Thus, the tax was $ .!Þ!*Ð#&!!Ñ œ ##&

42. Let the amount of commission. Since  is %B œ B '
of the selling price,

B œ !Þ!'Ð"&* !!!Ñ œ *&%!Þ,

 So after the agent was paid, he had
"&* !!!  *&%! œ "%* %'!Þ, $ ,
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43. Let the amount invested at %. Then
, the amount invested at %.
B œ $

"# !!!  B œ %
Complete the table. Use  with .M œ :<> > œ "

Principal Interest
Rate

(as a Decimal)
B !Þ!$ !Þ!$B

"# !!!  B !Þ!% !Þ!%Ð"# !!!  BÑ
"# !!! %%!
, ,

, o p Totals 

 The last column gives the equation.

Interest interest total
at % at % interest.$ %

 œ

!Þ!$B  !Þ!%Ð"# !!!  BÑ œ %%!,

$B  %Ð"# !!!  BÑ œ %% !!!

$B  %) !!!  %B œ %% !!!
B œ %!!!
B œ %!!!

, ,
, ,

Multiply by 100.

 He should invest $  at % and%!!! $
"# !!!  %!!! œ )!!! %, $  at %.

   $  @ % $  andCheck %!!! $ œ "#!
$  @ % $ ; $ $ $)!!! % œ $#! "#!  $#! œ %%!Þ

44. Let the amount invested at %.  Then
, the amount invested at %.
B œ #

'! !!!  B œ $
Complete the table.  Use  with .M œ :<> > œ "

Principal Rate
(as a Decimal) Interest

B !Þ!# !Þ!#B

'! !!!  B !Þ!$ !Þ!$Ð'! !!!  BÑ

'! !!! o p "'!!

, ,
,   Totals 

 The last column gives the equation.

Interest interest total
at % at % interest.# $

 œ

!Þ!#B  !Þ!$Ð'! !!!  BÑ œ "'!!,

#B  $Ð'! !!!  BÑ œ "'! !!!
#B  ")! !!!  $B œ "'! !!!

B œ #! !!!
B œ #! !!!

, ,
, ,

,
,

Multiply by 100.

 He invested $ ,  at % and#! !!! #
'! !!!  B œ '! !!!  #! !!! œ %! !!! $, , , $ ,  at %.

  $ ,  @ % $  andCheck #! !!! # œ %!!
$ ,  @ % $ ; $ $ $%! !!! $ œ "#!! %!!  "#!! œ "'!!Þ

45. Let the amount invested at %.  Then
the amount invested at %.

B œ %Þ&
#B  "!!! œ $
Use  with .  Make a table.M œ :<> > œ "

Principal Interest
Rate

(as a Decimal)
B !Þ!%& !Þ!%&B

#B  "!!! !Þ!$ !Þ!$Ð#B  "!!!Ñ
p "!#!Total 

 The last column gives the equation.

Interest interest total
at % at % interest.%Þ& $

 œ

!Þ!%&B  !Þ!$Ð#B  "!!!Ñ œ "!#!

%&B  $!Ð#B  "!!!Ñ œ " !#! !!!

%&B  '!B  $! !!! œ " !#! !!!

"!&B œ " !&! !!!

B œ œ
" !&! !!!

"!&

, ,
, , ,

, ,

                                 
, ,

Multiply by 1000.

"! !!!,

 She invested $ ,  at % and"! !!! %Þ&
#B  "!!! œ #Ð"! !!!Ñ  "!!! œ "* !!! $, $ ,  at %.

 $ ,  is $  less than two timesCheck  "* !!! "!!!
$ , .  $ ,  @ % $  and"! !!! "! !!! %Þ& œ %&!
$ ,  @ % $ ; $ $ $"* !!! $ œ &(! %&!  &(! œ "!#!Þ

46. Let the amount invested at %.  Then
the amount invested at %.

B œ $Þ&
$B  &!!! œ %
Use  with .  Make a table.M œ :<> > œ "

Principal Rate
(as a Decimal) Interest

B !Þ!$& !Þ!$&B
$B  &!!! !Þ!% !Þ!%Ð$B  &!!!Ñ

p "%%!Total 

 The last column gives the equation.

Interest interest
at % at %$Þ& %

 œ "%%!Þ

!Þ!$&B  !Þ!%Ð$B  &!!!Ñ œ "%%!

$&B  %!Ð$B  &!!!Ñ œ " %%! !!!

$&B  "#!B  #!! !!! œ " %%! !!!

"&&B œ " #%! !!!

B œ
" #%! !

, ,
, , ,

, ,

                                     
, ,

Multiply by 1000.

!!

"&&
œ )!!!

He invested $  at % and)!!! $Þ&
$B  &!!! œ $Ð)!!!Ñ  &!!! œ #* !!! %$ ,  at %.

 $ ,  is $  more than three timesCheck  #* !!! &!!!
$ .  $  @ % $  and)!!! )!!! $Þ& œ #)!
$ ,  @ % $ ; $ $ $#* !!! % œ ""'! #)!  ""'! œ "%%!Þ
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47. Let the amount of additional money to beB œ
invested at %.%
Use  with .  Make a table.M œ :<> > œ "
Use the fact that the total return on the two
investments is %.'

Principal Rate
(as a decimal) Interest

#( !!! !Þ!( !Þ!(Ð#( !!!Ñ
B !Þ!% !Þ!%B

#( !!!  B !Þ!' !Þ!' #( !!!  B

, ,

, ,� �
 The last column gives the equation.

Interest interest interest
at % at % at %

,
( % '

 œ

Þ!' #( !!!  B

Þ

!Þ!(Ð#( !!!Ñ  !Þ!%B œ !, � �
(Ð#( !!!Ñ  %B œ '

")* !!!  %B œ "'# !!!  'B

#( !!! œ #B

"$ &!! œ B

,
, ,

,
,

� �#( !!!  B, Multiply by 100.

 They should invest $ ,  at %."$ &!! %

  $ ,  @ % $  andCheck  #( !!! ( œ ")*!
$ ,  @ % $ ;"$ &!! % œ &%!
$ $ $ , which is the same as")*!  &%! œ #%$!
Ð #( !!!  "$ &!!Ñ ' Þ$ , $ ,  @ %

48. Let the amount of additional money to beB œ
invested at %.&
Use  with . Make a table.M œ :<> > œ "
Use the fact that the total return on the two
investments is %.'

Principal Rate
(as a decimal) Interest

"( !!! !Þ!'& !Þ!'&Ð"( !!!Ñ
B !Þ!& !Þ!&B

"( !!!  B !Þ!' !Þ!' "( !!!  B

, ,

, ,� �
 Write the equation from the last column in the

table.

Interest interest interest
at % at % at %.

,
'Þ& & '

 œ

Þ!' "( !!!  B!Þ!'&Ð"( !!!Ñ  !Þ!&B œ !, � �
'&Ð"( !!!Ñ  &!B œ '!

" "!& !!!  &!B œ " !#! !!!  '!B

)& !!! œ "!B

)&!! œ B

,
                                     

, , , ,
,

� �"( !!!  B,
Multiply by 1000.

 She should invest $  at %.)&!! '

  $ ,  @ % $  andCheck  "( !!! 'Þ& œ ""!&
$  @ % $ ;)&!! & œ %#&
$ $ $ , which is the same as""!&  %#& œ "&$!
Ð "( !!!  )&!!Ñ ' Þ$ , $  @ %

49. Let the number of liters of % acid solutionB œ "!
needed. Make a table.

Liters of Percent Liters of
Solution (as a Decimal) Pure Acid

"! !Þ!% !
B !Þ"! !Þ"!B

B  "! !Þ!' !

Þ!%Ð"!Ñ œ !Þ%

Þ!' B  "!� �
 Write the equation from the last column in the

table.

Acid acid acid
in % in % in %% "! ' Þ

 œ

Þ!' B  "!!Þ%  !Þ"!B œ ! � �
!Þ%  !Þ"!B œ !Þ!'B  !Þ'

!Þ!%B œ !Þ#

B œ &

Distributive property
Subtract 0.06x and 0.4.
Divide by 0.04.

 Five liters of the % solution are needed."!

 % of  is 0  and % of  is 0 ;Check  % "! Þ% "! & Þ&
0 0 0 , which is the same as % ofÞ%  Þ& œ Þ* '
Ð"!  &Ñ.

50. Let the number of liters of % alcoholB œ "%
solution needed. Make a chart.

Liters of Percent Liters of
Solution (as a Decimal) Pure Alcohol

B !Þ"% !Þ"%B
#! !Þ&! !Þ&!Ð#!Ñ œ "!

B  #! !Þ$! !Þ$! B  #!� �
 Write the equation from the last column in the

table.
Alcohol alcohol alcohol
in % in % in %"% &! $! Þ

 œ

Þ$! B  #!!Þ %B  "! œ !1 � �
"%B  "!!! œ $!ÐB  #!Ñ

"%B  "!!! œ $!B  '!!

"'B œ %!!

B œ #&

Multiply by 100.

Subtract 30x and 1000.
Divide by 16.

  L of % solution must be added.#& "%

 Check  "% #& $Þ& &! #! "!% of  is  and % of  is ;
$Þ&  "! œ "$Þ& $!, which is the same as % of
Ð#&  #!ÑÞ

51. Let the number of liters of the % alcoholB œ #!
solution. Make a table.

Liters of Percent Liters of
Solution (as a Decimal) Pure Alcohol

"# !Þ"# !
B !Þ#! !

B  "# !Þ"% !

Þ"#Ð"#Ñ œ "Þ%%
Þ#!B

Þ"% B  "#� �
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 Write the equation from the last column in the
table.

Alcohol alcohol alcohol
in % in % in %"# #! "% Þ

 œ

Þ"% B  "#"Þ%%  !Þ#!B œ ! � �
"%%  #!B œ "%ÐB  "#Ñ

"%%  #!B œ "%B  "')

'B œ #%

B œ %

Multiply by 100.
Distributive property
Subtract 14x and 144.
Divide by 6.

 L of % alcohol solution are needed.% #!

 % of  is  and % of  is ;Check  "# "# "Þ%% #! % !Þ)
"Þ%%  !Þ) œ #Þ#% "%, which is the same as % of
Ð"#  %ÑÞ

52. Let the number of liters of % alcoholB œ "!
solution. Make a chart.

Liters of Percent Liters of
Solution (as a Decimal) Pure Alcohol

B !Þ"! !Þ"!B
%! !Þ&! !Þ&!Ð%!Ñ œ #!

B  %! !Þ%! !Þ%! B  %!� �
 Write the equation from the last column in the

table.
Alcohol alcohol alcohol
in % in % in %"! &! %! Þ

 œ

Þ%! B  %!!Þ"!B  #! œ ! � �
"!B  #!!! œ %!ÐB  %!Ñ

"!B  #!!! œ %!B  "'!!

$!B œ %!!

B œ "$

Multiply by 100.

Subtract 40x and 2000.
Divide by 30.%! "

$ $   or   

  L of % solution should be added."$ "!"
$

 % of  is  and % of  is ;Check  &! %! #! "! %! %
$ $

#!  œ #" %!% "
$ $ , which is the same as % of

Ð  %!ÑÞ%!
$

53. Let the amount of pure dye used (pure dye isB œ
"!!% dye). Make a table.

Gallons of Percent Gallons of
Solution (as a Decimal) Pure Dye

B " "B œ B
% !Þ#& !

B  % !Þ%! !
Þ#&Ð%Ñ œ "
Þ%! B  %� �

 Write the equation from the last column in the
table.

B  " œ !Þ%ÐB  %Ñ

B  " œ !Þ%B  "Þ'

!Þ'B œ !Þ'

B œ "

Distributive property
Subtract 0.4x and 1.
Divide by 0.6.

 One gallon of pure ( %) dye is needed."!!

 Check  "!! " " #& % "% of  is  and % of  is ;
"  " œ # %! Ð"  %ÑÞ, which is the same as % of 

54. Let the number of gallons of water. Make aB œ
chart.

Gallons of Percent Gallons of
Solution (as a Decimal) Pure Insecticide

B ! !ÐBÑ œ !
' !Þ!% !Þ!%Ð'Ñ œ !Þ#%

B  ' !Þ!$ !Þ!$ B  '� �
 Write the equation from the last column in the

table.

Insecticide insecticide insecticide
in water in % in % œ

% $ Þ

Þ!$ B  '!  !Þ#% œ ! � �
!  #% œ $ÐB  'Ñ

#% œ $B  ")

' œ $B

# œ B

Multiply by 100.
Distributive property
Subtract 18.
Divide by 3.

  gallons of water should be added.#

 % of  is , which is the same as %Check  % ' !Þ#% $
of Ð#  'ÑÞ

55. Let the amount of $  per lb nuts.  Make aB œ '
table.

Cost Pounds Total
per lb of Nuts Cost

$
$
$

# &!
' B 'B
& B  &!

#Ð&!Ñ œ "!!

& B  &!� �
 The total value of the $  per lb nuts and the $  per# '

lb nuts must equal the value of the $  per lb nuts.&

"!!  'B œ &ÐB  &!Ñ

"!!  'B œ &B  #&!

B œ "&!

 She should use  lb of $  nuts."&! '

 Check  &! pounds of the $  per lb nuts are worth#
$  and  pounds of the $  per lb nuts are"!! "&! '
worth $ ; $ $ $ , which is the*!! "!!  *!! œ "!!!
same as  pounds worth $  per lb.Ð&!  "&!Ñ &
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56. Let the number of ounces of ¢ per oz tea.B œ #
Make a table.

Ounces Cost Total
of Tea per oz Cost

B # !Þ!# !Þ!#B
"!! & !Þ!& !Þ!&Ð"!!Ñ œ &

B  "!! $ !Þ!$ !Þ!$ B  "!!

¢ or 
¢ or 
¢ or � �

 Write the equation from the last column in the
table.

Cost of cost of cost of
¢ tea ¢ tea ¢ tea.# & $

 œ

Þ!$ B  "!!!Þ!#B  & œ ! � �
#B  &!! œ $ÐB  "!!Ñ

#B  &!! œ $B  $!!

#!! œ B

Multiply by 100.
Distributive property
Subtract 2x and 300.

  oz of ¢ per oz tea should be used.#!! #

  oz of ¢ per oz tea is worth $  andCheck  #!! # %
"!! & & %  & œ * oz of ¢ per oz tea is worth $ ; $ $ $ ,
which is the same value as  oz of ¢Ð#!!  "!!Ñ $
per oz tea.

57. We cannot expect the final mixture to be worth
more than each of the ingredients. Answers will
vary.

58. Let the number of liters of % acid solution.B œ $!
Make a chart.

Liters of Percent Liters of
Solution (as a Decimal) Pure Acid

B !Þ$! !Þ$!B
"& !Þ&! !Þ&!Ð"&Ñ œ (Þ&

B  "& !Þ'! !Þ'! B  "&� �
 Write the equation from the last column in the

table.

Acid acid acid
in % in % in %$! &! '! Þ

 œ

Þ'! B  "&!Þ$!B  (Þ& œ ! � �
$B  (& œ 'ÐB  "&Ñ

$B  (& œ 'B  *!

$B œ "&

B œ &

Multiply by 10.
Distributive property
Subtract 6x and 75.
Divide by 3.

 The solution, , is impossible since the number&
of liters of % acid solution cannot be negative.$!
Therefore, this problem has no solution.

59. (a)   Let the amount invested at %.
the amount invested at %.

B œ &

)!!  B œ "!

   Let the amount of % acid used.
the amount of % acid used.

(b) C œ &

)!!  C œ "!

60. Organize the information in a table.

 (a)   Principal Interest
Percent

(as a Decimal)
B !Þ!& !Þ!&B

)!!  B !Þ"! !
)!! !Þ!)(& !

Þ"!Ð)!!  BÑ
Þ!)(&Ð)!!Ñ

 The amount of interest earned at % and % is& "!
found in the last column of the table,  and!Þ!&B
!Þ"!Ð)!!  BÑ.

   (b) Liters of Percent Liters of
Solution (as a Decimal) Pure Acid

C !Þ!& !
)!!  C !Þ"! !Þ"!Ð)!!  CÑ
)!! !Þ!)(& !

Þ!&C

Þ!)(& )!!� �
 The amount of pure acid in the % and %& "!

mixtures is found in the last column of the table,
!Þ!&C !Þ"!Ð)!!  CÑ and .

61. Refer to the tables for Exercise 60. In each case,
the last column gives the equation.

   (a) !Þ!&B  !Þ"!Ð)!!  BÑ œ !Þ!)(&Ð)!!Ñ

   (b) !Þ!&C  !Þ"!Ð)!!  CÑ œ !Þ!)(&Ð)!!Ñ

62. In both cases, multiply by ,  to clear the"! !!!
decimals.

   (a) !Þ!&B  !Þ"!Ð)!!  BÑ œ !Þ!)(&Ð)!!Ñ

&!!B  "!!!Ð)!!  BÑ œ )(&Ð)!!Ñ

&!!B  )!! !!!  "!!!B œ (!! !!!

&!!B œ "!! !!!

B œ #!!

, ,
,

 Jack invested $  at % and#!! &
)!!  B œ )!!  #!! œ '!! "!$  at %.

   

, ,
,

(b) !Þ!&  !Þ"!Ð)!!  Ñ œ !Þ!)(&Ð)!!Ñ

&!!  "!!!Ð)!!  Ñ œ )(&Ð)!!Ñ

&!!  )!! !!!  "!!! œ (!! !!!

&!! œ "!! !!!

œ #!!

C C

C C

C C

C

C

 Jill used  L of % acid #!! & solution and
)!!  œ )!!  #!! œ '!!C  L of % acid"!
solution.

63. The processes used to solve Problems A and B
were virtually the same.  Aside from the variables
chosen, the problem information was organized in
similar tables and the equations solved were the
same.  The amounts of money in Problem A
correspond to the amounts of solution in Problem
B.
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2.4   Further Applications of Linear
Equations

2.4   Margin Exercises
1. Let the number of dimes.B œ

Then the number of half-dollars.#'  B œ

 
Number Denom-
of Coins ination  Value

Dimes
Halves

B !Þ"! !Þ"!B
#'  B !Þ&! !Þ&!Ð#'  BÑ
#' )Þ'!

$
$

o p Totals 

 Multiply the number of coins by the
denominations, and add the results to get .)Þ'!

  !Þ"!B  !Þ&!Ð#'  BÑ œ )Þ'!

"B  &Ð#'  BÑ œ )'

"B  "$!  &B œ )'

%B œ %%

B œ ""

Multiply by 10.

 The cashier has  dimes and  half-"" #'  "" œ "&
dollars.

 Check  The number of coins is ""  "& œ #'
and the value of the coins is
$ $ $ , as required.!Þ"!Ð""Ñ  !Þ&!Ð"&Ñ œ )Þ'!

2. Let the amount of time needed for the cars toB œ
be  mi apart.%#!

 Make a table. Use the formula , that is, find. œ <>
each distance by multiplying rate by time.

 Rate Time Distance
Northbound Car
Southbound Car

'! B '!B
%& B %&B

%#!Total p

 The total distance traveled is the sum of the
distances traveled by each car, since they are
traveling in opposite directions. This total is %#!
mi.

'!B  %&B œ %#!

"!&B œ %#!

B œ œ %%#!
"!&

 The cars will be  mi apart in  hr.%#! %

 Check  The northbound car travels '!Ð%Ñ œ #%!
miles and the southbound car travels %&Ð%Ñ œ ")!
miles for a total of  miles, as required.%#!

3. Let the time it takes Clay to catch up toB œ
Elayn. Then Elayn's time.B  œ"

#

 Make a table. Use the formula , that is, find. œ <>
each distance by multiplying rate by time.

  Rate Time Distance
Elayn
Clay

$ B  $ÐB  Ñ

& B &B

" "
# #

 The distance traveled by Elayn is equal to the
distance traveled by Clay.

$ÐB  Ñ œ &B

$B  œ &B

'B  $ œ "!B

$ œ %B

œ B

"
#
$
#

$
%

Multiply by 2.

 It takes Clay  hr or  min to catch up to Elayn.$
% %&

 Check  Elayn travels  miles and$Ð  Ñ œ$ " "&
% # %

Clay also travels  miles, as required.&Ð Ñ œ$ "&
% %

4. Let the measure of the second angle.B œ
Then the measure of the first angle, andB  "& œ
#B  #& œ the measure of the third angle.

 The sum of the three measures must equal ")!°.

  B  ÐB  "&Ñ  Ð#B  #&Ñ œ ")!

%B  %! œ ")!

%B œ "%!

B œ $&

 The angles measure $&°, °, and$&  "& œ &!
#Ð$&Ñ  #& œ *&°.

 Check  $&° ° ° °, as required. &!  *& œ ")!

2.4   Section Exercises
1. The total amount is

$)Ð!Þ!&Ñ  #'Ð!Þ"!Ñ œ "Þ*!  #Þ'!

œ %Þ&!$ .

2. Use , or .. œ <> > œ
.

<
Substitute  for  and  for .((!! . %)! <

> œ ¸ "'Þ!%
((!!

%)!

 Its travel time is approximately  hours."'

3. Use , or .  . œ <> < œ
.

>
Substitute  for  and"$#! .

#% > for .

< œ œ &&
"$#!

#%

 His rate was  mph.&&
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4. Use  or .T œ %= = œ
T

%
Substitute  for .%! T

= œ œ "!
%!

%

 The length of each side of the square is  in."!
This is also the length of each side of the
equilateral perimeter of thetriangle.  To find the 
equilateral triangle, use .T œ $=
Substitute  for ."! =

T œ $Ð"!Ñ œ $!

 The perimeter would be  inches.$!

5. Let the number of pennies. Then  is also theB œ B
number of dimes, and  is the number of%%  #B
quarters.

  

  Totals 

Number
of Coins Denomination Value

B !Þ!" !Þ!"B
B !Þ"! !Þ"!B

%%  #B !Þ#& !Þ#&Ð%%  #BÑ
%% o p %Þ$(

 The sum of the values must equal the total value.

  !Þ!"B  !Þ"!B  !Þ#&Ð%%  #BÑ œ %Þ$(

B  "!B  #&Ð%%  #BÑ œ %$(

B  "!B  ""!!  &!B œ %$(

$*B  ""!! œ %$(

$*B œ ''$

B œ "(

Multiply by 100.

 There are  pennies,  dimes, and"( "(
%%  #Ð"(Ñ œ "! quarters.

 Check  The number of coins is "(  "(  "! œ %%
and the value of the coins is
$ $ $ $ ,!Þ!"Ð"(Ñ  !Þ"!Ð"(Ñ  !Þ#&Ð"!Ñ œ %Þ$(
as required.

6. Let the number of nickels and the number ofB œ
quarters. Then  is the number of half-dollars.#B

  

Total 

Number
of Coins Denomination Value

B !Þ!& !Þ!&B
B !Þ#& !Þ#&B
#B !Þ&! !Þ&!Ð#BÑ

p #Þ'!

 The sum of the values must equal the total value.

  !Þ!&B  !Þ#&B  !Þ&!Ð#BÑ œ #Þ'!

&B  #&B  &!Ð#BÑ œ #'!

&B  #&B  "!!B œ #'!

"$!B œ #'!

B œ #

Multiply by 100.

 She found  nickels,  quarters, and  half-# # #Ð#Ñ œ %
dollars.

 Check  The number of nickels, , is the same as#
the number of quarters. The number of half-
dollars, , is twice the number of quarters. The%
value of the coins is
$ $ $ $ , as!Þ!&Ð#Ñ  !Þ#&Ð#Ñ  !Þ&!Ð%Ñ œ #Þ'!
required.

7. Let the number of loonies.  Then  isB œ $(  B
the number of toonies.

Number
of Coins Denomination Value

B "B
$(  B #Ð$(  BÑ
$( o p &"

"
#

 Totals 

 The sum of the values must equal the total value.

"B  #Ð$(  BÑ œ &"

B  (%  #B œ &"

B  (% œ &"

#$ œ B

 She has  loonies and  toonies.#$ $(  #$ œ "%

 Check   The total number of coins is  and the$(
value of the coins is $ $ $ , as"Ð#$Ñ  #Ð"%Ñ œ &"
required.

8. Let the number of $  bills.  Then  isB œ " ""*  B
the number of $  bills.&

Number
of Bills Denomination Value

B "B
""*  B &Ð""*  BÑ
""* o p $%(

"
&

 Totals 

 The sum of the values must equal the total value.

"B  &Ð""*  BÑ œ $%(

B  &*&  &B œ $%(

%B œ #%)

B œ '#

 He has  $  bills and  $  bills.'# " ""*  '# œ &( &

 Check   The value of the bills is
$ $ $ ,"Ð'#Ñ  &Ð&(Ñ œ '#  $ $#)& œ $%(
as required.
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9. Let the number of $  coins.B œ "!
Then  is the number of $  coins.&$  B #!

 

 Totals 

Number
of Coins Denomination Value

B "! "!B
 B #! #!Ð  BÑ

o p ()!
&$ &$
&$

 The sum of the values must equal the total value.

"!B  #!Ð&$  BÑ œ ()!

"!B  "!'!  #!B œ ()!

"!B œ #)!

B œ #)

 He has  $  coins and  $  coins.#) "! &$  #) œ #& #!

 Check  The number of coins is  and#)  #& œ &$
the value of the coins is
$ $ $ , as required."!Ð#)Ñ  #!Ð#&Ñ œ ()!

10. Let the number of two-cent pieces.B œ
Then  is the number of three-cent pieces.$B

Number
of Coins Denomination Value

B !Þ!# !Þ!#B
$B !Þ!$ !Þ!$Ð$BÑ

p #Þ%#Total 

 The sum of the values must equal the total value.

!Þ!#B  !Þ!$Ð$BÑ œ #Þ%#

#B  $Ð$BÑ œ #%#

#B  *B œ #%#

""B œ #%#

B œ ##

Multiply by 100.

 She has  two-cent pieces and  three-## $Ð##Ñ œ ''
cent pieces.

 Check  The number of three-cent pieces, , is''
three times the number of two-cent pieces, .##
The value of the coins is
$ $ $ , as required.!Þ!#Ð##Ñ  !Þ!$Ð''Ñ œ #Þ%#

11. Let the number of adult tickets sold.  ThenB œ
#!"!  B œ the number of children and senior
tickets sold.

Cost of Number Amount
Ticket Sold Collected

$

$ ,

"% B "%B
#!"!  B ""Ð#!"!  BÑ
#!"! #% (#'

$""
Totals

 Write the equation from the last column of the
table.

"%B  ""Ð#!"!  BÑ œ

"%B  ## ""!  ""B œ

$B œ #'"'

B œ )(#

#% (#'

#% (#'

,
,,

 There were  adult tickets sold and)(#
#!"!  )(# œ ""$) children and senior tickets
sold.

 Check   The amount collected was
$ $"%Ð)(#Ñ  ""Ð""$)Ñ
œ "# #!) $ , , as required.$ , $"# &") œ #% (#',

12. Let the number of student tickets sold.  ThenB œ
%)!  B œ the number of nonstudent tickets sold.

Cost of Number Amount
Ticket Sold Collected

$

$

& B &B
%)!  B )Ð%)!  BÑ
%)! #)*&

$)
Totals

 Write the equation from the last column of the
table.

&B  )Ð%)!  BÑ œ #)*&

&B  $)%!  )B œ #)*&

$B œ *%&

B œ $"&

  student tickets were sold; $"& %)!  $"& œ "'&
nonstudent tickets were sold.

 Check   The amount collected was
$ $ $ ,&Ð$"&Ñ  )Ð"'&Ñ œ "&(&  $ $"$#! œ #)*&
as required.

13. , so. œ <>

< œ œ ¸ )Þ!)
. "!!

> "#Þ$(

 Her rate was about  m/sec.)Þ!)

14. , so. œ <>

< œ œ ¸ (Þ&(
. %!!

> &#Þ)#

 Her rate was about  m/sec.(Þ&(

15. , so. œ <>

< œ œ ¸ )Þ%!
. %!!

> %(Þ'$

 His rate was about  m/sec.)Þ%!

16. , so. œ <>

< œ œ ¸ *Þ!*
. %!!

> %%Þ!!

 His rate was about  m/sec.*Þ!*
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17. Let the time until they are  mi apart.> œ ""!
Make a table.  Use the formula , that is, find. œ <>
each distance by multiplying rate by time.

  

Total 

Rate Time Distance
First Steamer
Second Steamer

## > ##>
## > ##>

p ""!

 The total distance traveled is the sum of the
distances traveled by each steamer, since they are
traveling in opposite directions.  This total is ""!
mi.

##>  ##> œ ""!

%%> œ ""!

> œ œ #""! & "
%% # #,   or   

 It will take them  hr.#"
#

 Check  Each steamer traveled  miles##Ð#Þ&Ñ œ &&
for a total of  miles, as required.#Ð&&Ñ œ ""!

18. Let the time it takes for the trains
to be  km apart.

> œ
$"&

Make a table.  Use the formula , that is, find. œ <>
each distance by multiplying rate by time.

Rate Time Distance
First train
Second train

)& > )&>
*& > *&>

p $"&Total 

 The total distance traveled is the sum of the
distances traveled by each train, since they are
traveling in opposite directions. This total is $"&
km.

)&>  *&> œ $"&

")!> œ $"&

> œ œ "$"& ( $
")! % %,   or   

 It will take the trains  hr before they are  km" $"&$
%

apart.

 Check  The first train traveled )&Ð"Þ(&Ñ œ "%)Þ(&
km and the second train traveled
*&Ð"Þ(&Ñ œ "''Þ#& $"& km. The sum is  km, as
required.

19. Let Mulder's time.> œ
Then Scully's time.>  œ"

#

Rate Time Distance
Mulder
Scully

'& > '&>

')  > > ')Ð Ñ" "
# #

 The distances are equal.

'&> œ ')Ð>  Ñ

'&> œ ')>  $%

$> œ $%

> œ ""

"
#

$% "
$ $,   or   

 Mulder's time will be  hr.  Since he left at 8:30"""
$

A.M. P.M.,  hr or  hr  min later is 7:50 "" "" #!"
$

 Check  Mulder's distance was
'&Ð Ñ œ ($'$% #

$ $  miles.  Scully's distance was
')Ð  Ñ œ ')Ð Ñ œ ($'$% " '& #

$ # ' $ , as required.

20. Let Lois' travel time.B œ
Since Clark leaves  minutes after Lois, and"&
"& " "
'! % %œ B  œ hr, time for Clark.
Complete the table using the formula .<> œ .

Rate Time Distance
Lois
Clark

$& B $&B

%! B  %!ÐB  Ñ" "
% %

 Since Lois and Clark are going in opposite
directions, we add their distances to get  mi."%!

$&B  %!ÐB  Ñ œ "%!

$&B  %!B  "! œ "%!

(&B œ "&!

B œ #

"
%

 Lois' time will be  hours.  They will be  mi# "%!
apart at   hr  )  # œ "!A.M. A.M.

 Check  Lois' distance was .$&Ð#Ñ œ (!
Clark's distance was %!Ð#  Ñ œ %!Ð Ñ œ (!" (

% % .
The sum is  miles, as required."%!

21. Let her average speed on Sunday.B œ
Then her average speed on Saturday.B  & œ

Rate Time Distance
Saturday
Sunday

B  & $Þ' $Þ'ÐB  &Ñ
B % %B

 The distances are equal.

$Þ'ÐB  &Ñ œ %B

$Þ'B  ") œ %B

") œ !Þ%B

B œ

Subtract 3.6x.
")
!Þ% œ %&

 Her average speed on Sunday was  mph.%&

  On Sunday,  hours @  mphCheck  % %& œ ")!
miles. On Saturday,  hours @  mph$Þ' &! œ ")!
miles. The distances are equal.
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22. Let her biking speed.B œ
Then her walking speed.B  ( œ

Rate Time Distance
Walking
Biking

B  ( œ ÐB  (Ñ

B œ B

%! # #
'! $ $

"# " "
'! & &

 hr
 hr

 The distances are equal.
# "
$ &ÐB  (Ñ œ B

"!ÐB  (Ñ œ $B

"!B  (! œ $B

(B œ (!

B œ "!

Multiply by 15.

 The distance from her house to the train station is
" "
& &B œ Ð"!Ñ œ # miles.

  The distance walking isCheck  
Ð$ ÑÐ Ñ œ # mph  hr  miles.  The distance biking is#

$

Ð"! ÑÐ Ñ œ # mph  hr  miles.  The distances are"
&

equal.

23. Let Anne's time.B œ
Then Johnny's time.B  œ"

#

Rate Time Distance
Anne
Johnny

'! B '!B

&! B B  &!Ð Ñ" "
# #

 The total distance is .)!

'!B  &!ÐB  Ñ œ )!

'!B  &!B  #& œ )!

""!B œ &&

B œ œ

"
#

&& "
""! #

 They will meet  hr after Anne leaves."
#

  miles.  JohnnyCheck  Anne travels '!Ð Ñ œ $!"
#

travels  miles.  The sum of the&!Ð  Ñ œ &!" "
# #

distances is  miles, as required.)!

24. Let Heather's rate (speed) during the first partB œ
of the trip.  Then her rate during rushB  #& œ
hour traffic. Make a table using the formula
<> œ ..

Rate Time Distance
First Part
Rush Hour

B # #B

B  #& B  #&"
#

"
# � �

 The total distance was  miles."#&

#B  ÐB  #&Ñ œ "#&

%B  B  #& œ #&!

&B œ #(&

B œ &&

"
#

Multiply by 2.

 The speed during the first part of the trip was &&
mph.

 The distance traveled during the first partCheck  
of the trip was  miles.  The distance&&Ð#Ñ œ ""!
traveled during the second part of the trip was
Ð&&  #&ÑÐ!Þ&Ñ œ "& miles.  The sum of the
distances is  miles, as required."#&

25. The sum of the measures of the three angles of a
triangle is °.")!

 

   

ÐB  $!Ñ  Ð#B  "#!Ñ  Ð B  "&Ñ œ ")!

B  "$& œ ")!

(B  #(! œ $'!

(B œ '$!

B œ *!

"
#
(
#

Multiply by 2.

 With , the three angle measures becomeB œ *!

Ð*!  $!Ñ

#

Ð *!  "&Ñ

° °,
° °,
° °.

œ '!

œ '!

œ '!

� �•

•

*!  "#!

and     "
#

 Check  '!  '!  '! œ ")!° ° ° °, as required.

26. The sum of the measures of the three angles of a
triangle is °.")!

ÐB  "&Ñ  Ð"!B  #!Ñ  ÐB  &Ñ œ ")!

"#B œ ")!

B œ "&

 With , the three angle measures becomeB œ "&

Ð"&  "&Ñ

Ð"!

Ð"&  &Ñ

° °,
° °,
° °.

œ $!

œ "$!

œ #!

• "&  #!Ñ

and     

 Check  $!° ° ° °, as required. "$!  #! œ ")!

27. The sum of the measures of the three angles of a
triangle is °.")!

Ð$B  (Ñ  Ð*B  %Ñ  Ð%B  "Ñ œ ")!

"'B  % œ ")!

"'B œ "('

B œ ""

 With , the three angle measures becomeB œ ""

Ð$

Ð*

Ð%

•
•
•

""  (Ñ œ %!

""  %Ñ œ *&

""  "Ñ œ %& Þ

° °,
° °,
° °and     

 Check  %!° ° ° °, as required. *&  %& œ ")!
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28. The sum of the measures of the three angles of a
triangle is °.")!

Ð#B  (Ñ  ÐB  '"Ñ  B œ ")!

%B  ') œ ")!

%B œ ""#

B œ #)

 With the three angle measures becomeB œ #)ß

Ð#

Ð#)  '"

• #)  (Ñ œ '$

Ñ œ )* #) Þ

° °,
° °,   and   °

 Check  '$° ° ° °, as required. )*  #) œ ")!

29. The sum of the measures of the angles of a
triangle is °.")!

B  #B  '! œ ")!

$B  '! œ ")!

$B œ "#!

B œ %!

 The measures of the unknown angles are ° and%!
#B œ )! Þ°

30. The sum of the measures of the marked angles,
'!° °, must equal °.  Thus, t C ")! he measure of
the unknown angle is °"#! Þ

31. The sum of the measures of the unknown angles in
Exercise 29 is %!° ° °.  This is equal to )! œ "#!
the measure of the angle in Exercise 30.

32. The sum of the measures of angles o o1 2 and 

is equal to the measure of angle .3o
33. Vertical angles have equal measure.

)B  # œ (B  "(

B œ "&

) • •"&  # œ "## ( "&  "( œ "##Þ   and   

 The angles are both "##°.

34. Vertical angles have equal measure.

*  &B œ #&  $B

* œ #&  #B

"' œ #B

) œ B

*  &Ð)Ñ œ %* #&  $Ð)Ñ œ %*Þ   and   

 The angles are both %*°.

35. The sum of the two angles is *!°.

Ð&B  "Ñ  #B œ *!

(B  " œ *!

(B œ *"

B œ "$

 The angles are Ð& • "$  "Ñ° ° andœ '%
Ð# œ #'• "$Ñ° °.

36. Supplementary angles have an angle measure sum
of ")!°.

Ð$B  &Ñ  Ð&B  "&Ñ œ ")!

)B  #! œ ")!

)B œ "'!

B œ #!

 With , the two angle measures becomeB œ #!

Ð$

Ð& "&Ñ

•
•

#!  &Ñ

#! 

° °
° °.
œ '&

œ ""&and     

37. Let the first 
 will be the second 
 will be the third 

B œ

B  "

B  #

consecutive integer.  Then
consecutive integer, and

consecutive integer.

 The sum of the first and twice the second is ##
more than twice the third.

B  #ÐB  "Ñ œ #ÐB  #Ñ  ##

B  #B  # œ #B  %  ##

$B  # œ #B  #'

B œ #%

 Since , , and .B œ #% B  " œ #& B  # œ #'
The three consecutive integers are , , and .#% #& #'

38. Let the first integer.  Then , , andB œ B  " B  #
B  $ are the next three consecutive integers.
The sum of the first three integers is  more than'#
the fourth.

B  ÐB  "Ñ  ÐB  #Ñ œ ÐB  $Ñ  '#

$B  $ œ B  '&

#B œ '#

B œ $"

 The four consecutive integers are , , , and$" $# $$
$%.

39. Let the current age.  Then  will be theB œ B  "
age next year.  The sum of these ages will be *&
years.

B  ÐB  "Ñ œ *&

#B  " œ *&

#B œ *%

B œ %(

 If my current age is , in  years I will be%( "!

%(  "! œ &( years old.
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40. Let the page number on one page.  Then
 is the page number on the next page.

B œ

B  "
The sum of the page numbers is $'&Þ

B  ÐB  "Ñ œ $'&

#B  " œ $'&

#B œ $'%

B œ ")#

 The page numbers are  and .")# ")$

Summary Exercises on Solving Applied
Problems

1. Let the width of the 
 is the length of the 

B œ
B  $

rectangle.  Then
rectangle.

 If the length were decreased by  inches and the#
width were increased by  inch, the perimeter"
would be  inches.  Use the formula#%
T œ #P  #[ , and substitute  for ,#% T
ÐB  $Ñ  # B  " P B  " [ or  for , and  for .

T œ #P  #[
#% œ #ÐB  "Ñ  #ÐB  "Ñ
#% œ #B  #  #B  #
#% œ %B  %
#! œ %B
& œ B

 The width of the rectangle is  inches, and the&
length is  inches.&  $ œ )

2. Let the length of the shortest side.  Then  isB œ #B
the length of the middle side and  is the$B  #
length of the longest side.

 The perimeter is  inches. Using $% T œ +  ,  -
gives us

B  #B  Ð$B  #Ñ œ $%Þ

'B  # œ $%

'B œ $'

B œ '

 The lengths of the three sides are  inches,'
#Ð'Ñ œ "# $Ð'Ñ  # œ "' inches, and  inches.

 Check  The sum of the lengths of the three sides is
'  "#  "' œ $% inches, as required.

3. Let the regular price of the item.B œ
The sale price after a % (or ) discount was$( !Þ$(
$ , so an $&Þ)( equation is

B  !Þ$(B œ $&Þ)(
!Þ'$B œ $&Þ)(

B ¸ &'Þ*%

.

 To the nearest cent, the regular price was $ .&'Þ*%

4. Let the regular price of the DVD recorder.B œ
The sale price after a discount of % (or )%! !Þ%!
was $ , so an #&& equation is

B  !Þ%!B œ #&&
!Þ'!B œ #&&

B œ %#&

.

 The regular price of the DVD recorder was $ .%#&

5. Let the amount invested at %.B œ %
Then  is the amount invested at %.#B &
Use  with  yr.  Make a table.M œ :<> > œ "

Principal Rate
(as a Decimal) Interest

B !Þ!% !Þ!%B
#B !Þ!& !Þ!&Ð#BÑ œ !Þ"!B

p ((Total 

 The last column gives the equation.

Interest interest total
at % at % interest.% &

 œ

!Þ!%B  !Þ"!B œ ((

%B  "!B œ ((!!
"%B œ ((!!

B œ &&!

Multiply by 100.

 $  is invested at % and&&! %
#Ð &&!Ñ œ ""!! &$ $  is invested at %.

  $  @ % $  andCheck &&! % œ ##
$  @ % $ ; $ $ $""!! & œ && ##  && œ ((

6. Let the amount invested at %.B œ $
Then  is the amount invested at %.B  $!!! %
Use  with  yr.  Make a table.M œ :<> > œ "

Principal Rate
(as a Decimal) Interest

B !Þ!$ !Þ!$B
B  $!!! !Þ!% !Þ!%ÐB  $!!!Ñ

p *'!Total 

 The last column gives the equation.

Interest interest total
at % at % interest.$ %

 œ

!Þ!$B  !Þ!%ÐB  $!!!Ñ œ *'!

$B  %ÐB  $!!!Ñ œ *' !!!

$B  %B  "# !!! œ *' !!!

(B œ )% !!!

B œ "# !!!

,
, ,

,
,

Multiply by 100.

 $ ,  is invested at % and"# !!! $
$ , $"# !!!  $!!! œ $ ,  is invested at %."& !!! %

continued
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  $ ,  @ % $  andCheck "# !!! $ œ $'!
$ ,  @ % $ ; $ $ $"& !!! % œ '!! $'!  '!! œ *'!

7. Let the number of points he scored in 2005–B œ
2006 points he.  Then the number of B  %!# œ
scored in 2006–2007 number of points.  The total 
he scored was &#'#.

B  ÐB  %!#Ñ œ &#'#

#B  %!# œ &#'#

#B œ &''%

B œ #)$#

 He scored in  points in 2005–2006 and#)$#
#)$# Þ %!# œ #%$! points 2006–2007

8. Let the amount grossed by B œ Spider-Man.  Then
B  #*Þ& œ the amount grossed by  (inShrek 2
millions).  Together they grossed $  million.)%%Þ*

B  ÐB  Ñ œ

#B  œ

#B œ )"&Þ%

B œ %!(Þ(

#*Þ& )%%Þ*

#*Þ& )%%Þ*

 Spider-Man Shrek 2 grossed $  million and %!(Þ(
grossed  $  %!(Þ(  #*Þ& œ %$(Þ# millionÞ

9. Let the side length of the square cut out ofB œ
each corner.  Then the width is  and the"#  #B
length is .  We want the length to be  cm"'  #B &
less than twice the width.

length width

,   or   

œ #Ð Ñ  &

"'  #B œ #Ð"#  #BÑ  &

"'  #B œ #%  %B  &

"'  #B œ "*  %B

#B œ $

B œ "$ "
# #

 The square should be  cm on each side.""
#

 Check  The width is  and the length"#  #Ð Ñ œ *$
#

is .  Two times the width is"'  #Ð Ñ œ "$$
#

#Ð*Ñ œ ") & "$, which is  more than the length, .

10. Let the time it will take until John and Pat> œ
meet.  Use  and make a table.. œ <>

Rate Time Distance
John
Pat

'! > '!>
#) > #)>

 The total distance is  miles.%%!

'!>  #)> œ %%!
))> œ %%!

> œ &

 It will take  hours for John and Pat to meet.&

 Check   John traveled  miles and Pat'!Ð&Ñ œ $!!
traveled  miles; , as#)Ð&Ñ œ "%! $!!  "%! œ %%!
required.

11. Let the number of liters of the % drugB œ &
solution.

Liters of Percent Liters of
Solution (as a decimal) Pure Drug

#! !Þ"! #!Ð!Þ"!Ñ œ #
B !Þ!& !Þ!&B

#!  B !Þ!) !Þ!) #!  B� �
Drug drug drug

in % in % in %"! & ) Þ
 œ

Þ!) #!  B#  !Þ!&B œ ! � �
#!!  &B œ )Ð#!  BÑ

#!!  &B œ "'!  )B

%! œ $B

B œ "$

Multiply by 100.

%! "
$ $,   or   

 The pharmacist should add "$"
$  L.

  is ;Check   "! #! # &% of  is  and % of %! #
$ $

#  œ ) Ð#!  Ñ# ) %!
$ $ $, which is the same as % of .

12. Let the number of kilograms of the metal thatB œ
is % tin.#!

Kilograms Percent Tin Kilograms
of Metal (as a decimal) of Pure Tin

)! Þ(! )!Ð Þ(!Ñ œ &'
B Þ#! Þ#!B

)!  B Þ&! Þ&! )!  B

0 0
0 0
0 0 � �

Tin tin tin
in % in % in %(! #! &! Þ

 œ

Þ&! )!  B&'  Þ#!B œ0 0 � �
&'!  #B œ &Ð)!  BÑ

&'!  #B œ %!!  &B

"'! œ $B

B œ &$

Multiply by 10.

"'! "
$ $,   or   

 &$"
$  kilograms should be added.

  is ;Check   (! )! &' #!% of  is  and % of "'! $#
$ $

&'  œ '' &!$# #
$ $ , which is the same as % of

Ð)!  Ñ"'!
$ .

13. Let  the number of $  bills. Then  isB œ & "#'  B
the number of $  bills."!

Number
of Bills Denomination Value

B & &B
"#'  B "! "!Ð"#'  BÑ
"#' o p )%! Totals 

 The sum of the values must equal the total value.
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&B  "!Ð"#'  BÑ œ )%!
&B  "#'!  "!B œ )%!

&B œ %#!
B œ )%

 There are  $  bills and  $  bills.)% & "#'  )% œ %# "!

 Check   The value of the bills is
$ $ $ , as required.&Ð)%Ñ  "!Ð%#Ñ œ )%!

14. Use the formula for the volume of a box.

Z œ P[L

(& œ &Ð"Þ&ÑL

(& œ (Þ&L

"! œ L

 The height is  ft."!

15. Let the least integer.  Then  is theB œ B  "
middle integer and  is the greatest integer.B  #

 "The sum of the least and greatest of three
consecutive integers is  more than the middle%&
integer" translates to

B  ÐB  #Ñ œ %&  ÐB  "ÑÞ

#B  # œ B  %'

B œ %%

 The three consecutive integers are , , and %% %& %'Þ

 least greatestCheck  The sum of the  and  integers
is , which is the same as  more%%  %' œ *! %&
than the middle integer.

16. Let the first odd integer.  Then  is theB œ B  #
next odd integer.

 "If the lesser of two consecutive odd integers is
doubled, the result is  more than the greater of the(
two integers" translates to

#ÐBÑ œ (  ÐB  #ÑÞ

#B œ B  *

B œ *

 The two consecutive odd integers are  and .* ""

 Check   Doubling the lesser gives us ,#Ð*Ñ œ ")
which is equal to  more than .( ""

17. The sum of the measures of the three angles of a
triangle is °.")!

B  Ð'B  &!Ñ  ÐB  "!Ñ œ ")!

)B  '! œ ")!

)B œ #%!

B œ $!

 With , the three angle measures becomeB œ $!

Ð'

Ð$!  "!Ñ

• $!  &!Ñ° °,
° °, and °
œ "$!

œ #! $! Þ

18. In the figure, the two angles are supplementary, so
their sum is °.")!

Ð"!B  (Ñ  Ð(B  $Ñ œ ")!

"(B  "! œ ")!

"(B œ "(!

B œ "!

 The two angle measures are °"!Ð"!Ñ  ( œ "!(
and °.(Ð"!Ñ  $ œ ($

Chapter 2 Review Exercises
1. Ð)  $BÑ  & œ #B  '

)  $B  & œ #B  '

$B  $ œ #B  '

&B œ *

B œ *
&

 Solution set: Ö ×*&

2. Ð<  &Ñ  Ð#  (<Ñ  )< œ $<  )

<  &  #  (<  )< œ $<  )

( œ $<  )

" œ $<

œ <"
$

 Solution set: Ö ×"$

3. 

Multiply each side by the LCD, .

7 # 7 #

% #
 œ )

%

%  œ %Ð)Ñ
7  # 7 #

% #

Ð7  #Ñ  #Ð7  #Ñ œ $#

7  #  #7 % œ $#

$7  # œ $#

$7 œ $!

7 œ "!

Œ 7

 Solution set: Ö"!×

4. 
#;  " ;  "

$ %
 œ !

%Ð#;  "Ñ  $Ð;  "Ñ œ !

);  %  $;  $ œ !

&;  ( œ !

&; œ (

; œ 

Multiply by 12.

(
&

 Solution set: Ö ×(
&

5. &Ð#B  $Ñ œ 'ÐB  "Ñ  %B

"!B  "& œ 'B  '  %B

"!B  "& œ "!B  '

"& œ ' False

 This is a false statement, so the equation is a
contradiction.

 Solution set: g
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6. $B  #Ð%B  &Ñ œ "!

$B  )B  "! œ "!

&B  "! œ "!

&B œ !

B œ ! Divide by 5.

 Solution set: Ö!×

7. 

.

" $ "

# ) %
B  B œ B  #

%B  $B œ #B  "'

B œ "'

B œ "'

Multiply by 8
4  3  2 = 1  

 Solution set: e f"'

8. 
Multiply by  to clear all decimals.
!Þ!&B  !Þ!$Ð"#!!  BÑ œ %#

"!!

&B  $Ð"#!!  BÑ œ %#!!

&B  $'!!  $B œ %#!!

#B  $'!! œ %#!!

#B œ '!!

B œ $!!

 Solution set: Ö$!!×

9. Solve each equation.

  A. B  ( œ (

B œ "% Add 7.

 Solution set: Ö"%×

 B. *B œ "!B

! œ B Subtract 9x.

 Solution set: Ö!×

  C. B  % œ %

B œ ) Subtract 4.

 Solution set: Ö)×

  D. )B  ) œ )

)B œ "'

B œ #

Add 8.
Divide by 8.

 Solution set: Ö#×

 Equation  has  as its solution set.B Ö!×

10. Solve #B  & œ (Þ

 Begin by subtracting  from each side.  Then&
divide each side by .#

11. 

   

(<  $Ð#<  &Ñ  &  $< œ %<  #!

(<  '<  "&  &  $< œ %<  #!

%<  #! œ %<  #!

#! œ #! True

 This equation is an .identity

 Solution set: all real numbersÖ ×

12. ):  %:  Ð:  (Ñ  *:  "$ œ "#:

):  %:  :  (  *:  "$ œ "#:

"#:  #! œ "#:

#! œ ! False

 This equation is a .contradiction

 Solution set: g

13. #<  'Ð<  "Ñ  $<  Ð%  <Ñ œ Ð<  &Ñ  &

#<  '<  '  $<  %  < œ <  &  &

)<  "! œ <  "!

*< œ !

< œ !

 This equation is a  equation.conditional

 Solution set: e f!
14. Solve  for .

,   or   

Z œ P[L P

Z P[L

[L [L
œ

Z Z

[L [L
œ P P œ

Divide by WH.

15. Solve  for .E œ 2Ð,  FÑ ,
"

#
#E œ 2Ð,  FÑ

#E

2
œ ,  F

Multiply by 2.

Divide by h.

#E

2
 F œ , Subtract B.

OR  Solve  for .E œ 2Ð,  FÑ ,
"

#
#E œ 2,  2F Multiply by 2.

Divide by h.

#E  2F œ 2,

#E  2F

2
œ ,

Subtract hB.

16. Solve  for .%B  (C œ * C

(C œ *  %B

C œ
*  %B

(

Subtract 4x.

Divide by 7.

17. Use the formula  and Z œ P[L substitute ")!
for ,  for , and  for .Z * P % [

")! œ *Ð%ÑL

")! œ $'L

& œ L

 The height is  feet.&

18. percent increase
amount of increase

base
 M  M

 M
 M
 M

œ

œ
"(Þ&  "&Þ$

"&Þ$

œ ¸ !Þ"%%
#Þ#

"&Þ$

 The percent increase was %."%Þ%
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19. Use the formula , and solve for .M œ :<> <

 

and  for .  

, ,

M :<>

:> :>
œ

M

:>
œ <

% >

< œ œ œ !Þ!&&
''!! ''!!

$! !!!Ð%Ñ "#! !!!

Substitute ,  for ,  for , $! !!! : ''!! M

 The rate is %.&Þ&

20. Use the formula  and substitute G œ ÐJ  $#Ñ ((&
*

for .J

G œ Ð((  $#Ñ

œ Ð%&Ñ œ #&

&
*
&
*

 The Celsius temperature is #&°.

21. The amount of money spent on Social(a)  
Security in 2005 was about

!Þ#"Ð #&!! Ñ œ &#&$  billion $  billion.

 (b)  The amount of money spent on education and
social services in 2005 was about

!Þ!$*Ð #&!! Ñ œ *(Þ&$  billion $  billion

22. G œ # <

#!! œ # <
#!! # <

# #
œ

"!! œ <

1

1 1
1 1

1 1

Substitute 200  for C.1

Divide by 2 .1

 The radius is  mm."!!

23. "One-fifth of a number, subtracted from " is"%
written

"%  BÞ"
&

24. "The product of  and a number, divided by ' $
more than the number" is written

'B

B  $
Þ

25. Let the width of the rectangle.B œ
Then the length of the rectangle.#B  $ œ

 Use the formula  with T œ #P  #[ T œ %#Þ

%# œ #Ð#B  $Ñ  #B

%# œ %B  '  #B

%) œ 'B

) œ B

 The width is  meters and the length is)
#Ð)Ñ  $ œ "$ meters.

26. Let the length of each equal side.  ThenB œ
#B  "& œ the length of the third side.

 Use the formula  with T œ +  ,  - T œ &$Þ

&$ œ B  B  Ð#B  "&Ñ

&$ œ %B  "&

') œ %B

"( œ B

 The lengths of the three sides are  inches, "( "(
inches, and  inches.#Ð"(Ñ  "& œ "*

27. Let the number of kilograms of peanutB œ
clusters.  Then  is the number of kilograms of$B
chocolate creams.  The clerk has a total of  kg.%)

B  $B œ %)

%B œ %)

B œ "#

 The clerk has  kilograms of peanut clusters."#

28. Let the number of liters of the % B œ #! solution.
Make a table.

Liters of Percent Liters of
Solution (as a decimal) Pure Chemical

B !Þ#! !Þ#!B
"& !Þ&! !Þ&!Ð"&Ñ œ (Þ&

B  "& !Þ$! !Þ$!ÐB  "&Ñ

 The last column gives the equation.

!Þ#!B  (Þ& œ !Þ$!ÐB  "&Ñ

!Þ#!B  (Þ& œ !Þ$!B  %Þ&

$ œ !Þ"!B

$! œ B

  L of the % $! #! solution should be used.

29. Let the number of liters of water.B œ

 Liters of Percent Liters of
Solution (as a decimal) Pure Acid

$! !Þ%! !Þ%!Ð$!Ñ œ "#
B ! !ÐBÑ œ !

$!  B !Þ$! !Þ$!Ð$!  BÑ

 The last column gives the equation.

"#  ! œ !Þ$!Ð$!  BÑ

"# œ *  !Þ$B

$ œ !Þ$B

"! œ B

  L of water should be added."!
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30. Let the amount invested at %.  ThenB œ '
B  %!!! œ % the amount invested at %.

 

Total $

Principal InterestRate
(as a decimal)

B !Þ!' !Þ!'B
B  %!!! !Þ!% !Þ!%ÐB  %!!!Ñ

p )%!

 The last column gives the equation.

!Þ!'B  !Þ!%ÐB  %!!!Ñ œ )%!

'B  %ÐB  %!!!Ñ œ )% !!!

'B  %B  "' !!! œ )% !!!

"!B œ "!! !!!

B œ "! !!!

,
, ,

,
,

Multiply by 100.

 Anna should invest $ ,  at % and"! !!! '
$ , $ $  at %."! !!!  %!!! œ '!!! %

31. Use the formula  or .. œ <> < œ .
>

Here,  is about  mi and  is about  hr.. %!! > )
Since , the best estimate is choice .%!!

) œ &! A

32. Use the formula .. œ <>

 (a)  Here,  mph and  hr.< œ &$ > œ "!

. œ &$Ð"!Ñ œ &$!

 The distance is  miles.&$!

   Here,  mph and  hr.(b) < œ "'% > œ #

. œ "'%Ð#Ñ œ $#)

 The distance is  miles.$#)

33. Let the time it takes for the trains to be B œ #*(
mi apart.

 Make a table.  Use the formula .. œ <>

Rate Time Distance
Passenger Train
Freight Train

'! B '!B
(& B (&B

p #*(Total 

 The total distance traveled is the sum of the
distances traveled by each train.

'!B  (&B œ #*(

"$&B œ #*(

B œ #Þ#

 It will take the trains  hours before they are #Þ# #*(
miles apart.

 Check  #Þ#Ð'!Ñ  #Þ#Ð(&Ñ œ #*(

34. Let the speed of the faster car and
the speed of the slower car.

B œ

B  "& œ
Make a table.  Use the formula .. œ <>

Rate Time Distance
Faster Car
Slower Car

 

Total 

B # #B
B  "& # #ÐB  "&Ñ

p #$!

 The total distance traveled is the sum of the
distances traveled by each car.

#B  #ÐB  "&Ñ œ #$!

#B  #B  $! œ #$!

%B œ #'!

B œ '&

 The faster car travels at  km per hr, while the'&
slower car travels at  km per hr.'&  "& œ &!

 Check  #Ð'&Ñ  #Ð&!Ñ œ #$!

35. Let amount of time spent averaging  milesB œ %&
per hour.  Then amount of time at %  B œ &!
mph.

Rate Time Distance
First Part
Second Part

%& B %&B
&! %  B &!Ð%  BÑ

p "*&Total 

 From the last column:

%&B  &!Ð%  BÑ œ "*&

%&B  #!!  &!B œ "*&

&B œ &

B œ "

 The automobile averaged  mph for  hour.%& "

 Check  %& " œ %& &! mph for  hour  miles and  mph
for  hours  miles; $ œ "&! %&  "&! œ "*&Þ

36. Let the average speed for the first hour.  ThenB œ
B  ( œ the average speed for the second hour.
Using , the distance traveled for the first. œ <>
hour is  miles, for the second hour isBÐ"Ñ
ÐB  (ÑÐ"Ñ )& miles, and for the whole trip,  miles.

B  ÐB  (Ñ œ )&
#B  ( œ )&

#B œ *#
B œ %'

 The average speed for the first hour was  mph.%'

 Check  %' " œ %' mph for  hour  miles and
%'  ( œ $* " œ $* mph for  hour  miles;
%'  $* œ )&Þ

37. [2.1]   Ð(  #5Ñ  $Ð&  $5Ñ œ 5  )
(  #5  "&  *5 œ 5  )

""5  ## œ 5  )
"#5  ## œ )

"#5 œ "%

5 œ œ"% (
"# '

 Solution set: Ö ×('
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38. [2.1]   

Clear fractions by multiplying
 by the LCD, 

%B  # $B  " B  '

% ) "'
 œ

"'Þ

%Ð%B  #Ñ  #Ð$B  "Ñ œ B  '

"'B  )  'B  # œ B  '

##B  ' œ B  '

#"B œ !

B œ !

 set:Solution e f!
39. [2.1]   &Ð':  %Ñ  #: œ $#:  "%

$!:  #!  #: œ $#:  "%

$#:  #! œ $#:  "%

#! œ "% False

 The equation is a contradiction.

 set:Solution g

40. [2.1]   
,

,
,
,

!Þ!)B  !Þ!%ÐB  #!!Ñ œ "))

)B  %ÐB  #!!Ñ œ ") )!!

)B  %B  )!! œ ") )!!

"#B  )!! œ ") )!!

"#B œ ") !!!

B œ "&!!

Multiply by 100.

 Solution set: Ö"&!!×

41. [2.1]   

                

&Ð#<  $Ñ  (Ð#  <Ñ œ $Ð<  #Ñ  (

"!<  "&  "%  (< œ $<  '  (

$<  " œ $<  "

$< œ $<

! œ ! True

 Solution set: e fall real numbers

42. [2.2]    for EB  FC œ G B

EB œ G FC

B œ
G FC

E

Subtract By.

Divide by A.

43. [2.3]   Let  the length of each side of theB œ
original square;
B  % œ the length of each side of the enlarged
square.

 The original perimeter is . The perimeter of the%B
enlarged square is . The perimeter of the%ÐB  %Ñ
enlarged square is  in. less than twice the)
perimeter of the original square.

%ÐB  %Ñ œ #Ð%BÑ  )

%B  "' œ )B  )

"' œ %B  )

#% œ %B

' œ B

 The length of a side of the original square is  in. '

44. [2.4]   Let the time traveled by eastbound car.B œ
Then the time traveled by westbound car.B  " œ

 Rate Time Distance
Eastbound Car
Westbound Car

%! B %!B
'! B  " '!ÐB  "Ñ

 Their total distance is  mi.#%!

%!B  '!ÐB  "Ñ œ #%!

%!B  '!B  '! œ #%!

"!!B  '! œ #%!

"!!B œ $!!

B œ $

 The eastbound car traveled for  hr and the$
westbound car traveled for   hr.$  " œ #

45. [2.3]   Step 2
Let the number of visits to the Golden GateB œ
National Recreation Area (in millions).
Then the number of visits to the BlueB  &Þ%' œ
Ridge Parkway (in millions).

 Step 3
The total number of visits was  million, so$#Þ%%

B  ÐB  &Þ%'Ñ œ $#Þ%%

   Step 4 #B  & œ

#B œ #'Þ*)

B œ "$Þ%*

Þ%' $#Þ%%

 Step 5
In 2006, there were  million "$Þ%* visits to the
Golden Gate National Recreation Area and
"$Þ%*  &Þ%' œ ")Þ*& million visits to the Blue
Ridge Parkway.

 Step 6
")Þ*& &Þ%' million is  million more than "$Þ%*
million and the sum of  million and "$Þ%* ")Þ*&
million is  million.$#Þ%%

46. [2.3]   Let the amount invested at %.B œ $
Then the amount invested at %.B  '!! œ &

 Principal InterestRate
(as a Decimal)

B !Þ!$ !Þ!$B
B  '!! !Þ!& !Þ!&ÐB  '!!Ñ

 The total interest is $ ."#'

!Þ!$B  !Þ!&ÐB  '!!Ñ œ "#'

!Þ!$B  !Þ!&B  $! œ "#'

!Þ!)B  $! œ "#'

!Þ!)B œ *'

B œ "#!!

 $  was invested at % and"#!! $
"#!!  '!! œ ")!! &$  was invested at %.

 Check  % of $  is $  and % of $  is& ")!! *! $ "#!!
$   The sum is $ , as required.$'Þ "#'
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Chapter 2 Test
1. $Ð#  #Ñ  %Ð  'Ñ œ %  )

'  '  %  #% œ %  )

#  $! œ %  )

#B  $! œ )

# œ $)

B œ "*

B B B

B B B

B B

B

 Check :  B œ "* "#!  &# œ ') True

 Solution set: Ö"*×

2. !Þ!)B  !Þ!'ÐB  *Ñ œ "Þ#%

)B  'ÐB  *Ñ œ "#%

)B  'B  &% œ "#%

"%B  &% œ "#%

"%B œ (!

B œ &

Multiply each side by 100 to eliminate 
the decimals.

 Check :  B œ & !Þ%!  !Þ)% œ "Þ#% True

 Solution set: e f&
3. 

Multiply each side by the LCD, .

B  ' B  %

"! "&
 œ "

$!

$ÐB  'Ñ  #ÐB  %Ñ œ $!

$B  ")  #B  ) œ $!

&B  "! œ $!

&B œ #!

B œ %

 Check :  B œ % "  ! œ " True

 Solution set: Ö%×

4. (a)  $B  Ð#  BÑ  %B  # œ )B  $

$B  #  B  %B  # œ )B  $

)B œ )B  $

! œ $ False

 The false statement indicates that the equation is a 
contradiction.

 Solution set: g

   (b)
B &B B

$ ' #
 ( œ  #   *

'

#B  %# œ &B  "#  $B  &%

#B  %# œ #B  %#

! œ !

Multiply each side by the LCD, .

True

 statement indicates that the equation is anThe true 
identity.

 Solution all real numbersset: Ö ×

   (c) %Ð#B  'Ñ œ &B  #%  (B

)B  #% œ #B  #%

#% œ 'B  #%

! œ 'B

! œ B

 This is a conditional equation.

 TrueCheck :  B œ ! #% œ !  #%  !

 Solution set: e f!
5. Solve  for .

,

or   

W œ "'>  @> @

W  "'> œ @>

W  "'>

>
œ @

@ œ
W  "'>

>

#

#

#

#

Add 16t

Divide by t.

#Þ

6. Solve  for .$B  #C œ ' C

#C œ '  $B

C œ
'  $B

#

Add 3x.

Divide by 2.

7. Solve  for  and . œ <> > substitute 0  for  and& ! .
"%*Þ$$& < for .

> œ œ ¸ $Þ$%)
. &!!

< "%*Þ$$&

 Harvik's time was about  hr.$Þ$%)

8. Use  and substitute $  for ,M œ T<> "($$Þ(& M
$ ,  for , and  for .$' &!! T " >

"($$Þ(& œ $' &!!<Ð"Ñ

< œ œ !Þ!%(&
"($$Þ(&

$' &!!

,

,

 The rate of interest is %.%Þ(&

9. 
,
,

#( $")

$' )#'
¸ !Þ(%#

 About % were classified as post offices.(%Þ#

10. Let the amount invested at %.B œ $
Then , the amount invested at %.$# !!!  B œ &

Principal InterestRate
(as a Decimal)

B !Þ!$ !Þ!$B
$# !!!  B !Þ!& !Þ!&Ð$# !!!  BÑ

o p "$#!
, ,

 Totals $$ ,$# !!!

 We can write an equation from the last column.
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 ,
, ,

, ,
,

,

!Þ!$B  !Þ!&Ð$# !!!  BÑ œ "$#!

$B  &Ð$# !!!  BÑ œ "$# !!!

$B  "'! !!!  &B œ "$# !!!

#B œ #) !!!

B œ "% !!!

Multiply each side by 100.

 He invested $ ,  at % and"% !!! $
$ , $ , $ ,  at %.$# !!!  "% !!! œ ") !!! &

11. Let the speed of the faster car.B œ
Then the speed of the slower car.B  "& œ

 Make a table.  Use the formula .. œ <>

 

Total 

Rate Time Distance
Slower Car
Faster Car

B  "& ' 'ÐB  "&Ñ
B ' 'B

p '$!

 The total distance traveled is the sum of the
distances traveled by each car.

'ÐB  "&Ñ  'B œ '$!

'B  *!  'B œ '$!

"#B œ (#!

B œ '!

 The faster car traveled at  mph, while the slower'!
car traveled at  mph.'!  "& œ %&

12. The sum of the three angle measures is ")!°.

Ð#B  #!Ñ  B  B œ ")!

%B  #! œ ")!

%B œ "'!

B œ %!

 The three angle measures are %!°, °, and%!
Ð# œ "!!• %!  #!Ñ° °.

13. 

,

E œ
#%0

,Ð:  "Ñ

E œ
#%Ð#!!Ñ

"*#!Ð#%  "Ñ

œ
%)!!

%) !!!
œ !Þ"

Let f = 200, b = 1920,
 and p = 24.

 The approximate annual interest rate is %."!

14. 

,
,

E œ
#%0

,Ð:  "Ñ

E œ
#%Ð(%!Ñ

$'!!Ð$'  "Ñ

œ
"( ('!

"$$ #!!
¸ !Þ"$$$

Let f = 740, b = 3600,
 and p = 36.

 The approximate annual interest rate is %."$Þ$$

15. % of #" &!!! œ !Þ#"Ð&!!!Ñ œ "!&!

 We would expect  white-collar workers in a"!&!
group of  stockholders.&!!!

Cumulative Review Exercises
(Chapters 1–2)

Exercises 1–6 refer to set .E

Let E œ Ö)ß ß ×#
$

È È'ß !ß ß *ß $'%
& .

Note that È$' œ '.

1. The elements  and  are natural numbers.* '

2. The elements , , and  are whole numbers.! * '

3. The elements , , , and  are integers.) ! * '

4. The are elements  and  rational)ß ß !ß ß *ß '# %
$ &

numbers.

5. The element  is an irrational number. 'È
6. All the elements in set  are real numbers.E

7.    œ  
% # % #

$ ( $ (

œ  
#) '

#" #"

œ 
##

#"

Œ 7

8. k k k k k k%Þ#  &Þ'  "Þ* œ %Þ#  &Þ'  "Þ*

œ *Þ)  "Þ*

œ (Þ*

9. Ð#Ñ  Ð#Ñ œ "'  Ð)Ñ œ )% $

10. È È
#&  œ & 

"!! "!

# #
œ &  &

œ !

11. Ð$Ñ& œ Ð$ÑÐ$ÑÐ$ÑÐ$ÑÐ$Ñ œ #%$

12. Œ 7' ' ' ' #"'

( ( ( ( $%$
œ œ

$

• •

13. % %!*'' œ % • • • • •% % % % % œ

14. %' œ Ð% % % % % %Ñ œ %!*'• • • • •

15. È%* œ Ð'Ñ œ ', which  a real number.is

  a real number.È%* is not 

16. 

, which is .

%  % !

%  % )
œ œ !

%  % )

%  % !
œ undefined
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For Exercises 17–20, let , , and .+ œ # , œ $ - œ %

17. $+  #,  - œ $Ð#Ñ  #Ð$Ñ  %

œ '  '  %

œ "'

18. #,  - œ #Ð$Ñ  %

œ #Ð*Ñ  "'

œ ")  "'

œ $%

# # # #

19. )Ð+  , Ñ œ )Ò#  Ð$Ñ Ó

œ ) %  Ð#(Ñ

œ )Ð#$Ñ

œ ")%

# $ # $

c d

20. 
$+  , $Ð#Ñ  Ð$Ñ

%  $- %  $Ð%Ñ
œ

œ
$Ð)Ñ  Ð$Ñ

%  $Ð%Ñ

œ
#%  $

%  "#

œ
#(

"'

$ $

21. (<  &  "$<  "#

œ (<  "$<  &  "#

œ Ð(  "$Ñ<  Ð&  "#Ñ

œ #!<  "(

22. Ð$5  )Ñ  #Ð%5  (Ñ  $Ð)5  "#Ñ

œ $5  )  )5  "%  #%5  $'

œ $5  )5  #%5  )  "%  $'

œ "$5  %#

23. Ð+  ,Ñ  ) œ )  Ð+  ,Ñ

 The order of the terms  and  have beenÐ+  ,Ñ )
reversed.  This is an illustration of the
commutative property.

24. &B  "$B œ Ð&  "$ÑB

 The common variable, , has been removed fromB
each term.  This is an illustration of the
distributive property.

25. "$  "$ œ !

 The sum of a number and its opposite is equal to
!. This is an illustration of the .inverse property

26. %B  (Ð#B  $Ñ œ (B  $'

%B  "%B  #" œ (B  $'

"!B  #" œ (B  $'

$B œ "&

B œ &

 Solution set: e f&

27.  B  B œ #
$ #

& $
$Ð$BÑ  &Ð#BÑ œ "&Ð#Ñ

*B  "!B œ $!

B œ $!

Multiply by 15.

 Solution set: e f$!

28. !Þ!'B  !Þ!$Ð"!!  BÑ œ %Þ$&

'B  $Ð"!!  BÑ œ %$&

'B  $!!  $B œ %$&

*B œ "$&

B œ "&

Multiply by 100.

 Solution set: e f"&

29. Solve  for .T œ +  ,  - -

T  Ð+  ,Ñ œ +  ,  -  Ð+  ,Ñ

T  +  , œ -

Subtract (a + b).

30. %Ð#B  'Ñ  $ÐB  #Ñ œ ""B  "

)B  #%  $B  ' œ ""B  "

""B  $! œ ""B  "

$! œ " False

 set:Solution g

31. 
# & $"

$ ) #%
B  B œ B

)Ð#BÑ  $Ð&BÑ œ $"B

"'B  "&B œ $"B

$"B œ $"B

Multiply by the LCD, 24.

True

 set:Solution all real numberse f
32. Let the amount of pure alcohol that should beB œ

added.

  Liters of Percent Liters of
Solution (as a Decimal) Pure Alcohol

B "Þ!! "Þ!!B
( !Þ"! !Þ"!Ð(Ñ

B  ( !Þ$! !Þ$!ÐB  (Ñ

 The last column gives the equation.

 "Þ!!B  !Þ"!Ð(Ñ œ !Þ$!ÐB  (Ñ

"!B  "Ð(Ñ œ $ÐB  (Ñ

"!B  ( œ $B  #"

(B œ "%

B œ #

Multiply by 10.

  L of pure alcohol should be added to the#
solution.
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33. Let the number of nickels.  Then theB œ B  % œ
number of quarters.  The collection contains #*
coins, so the number of pennies is

#*  B  ÐB  %Ñ œ $$  #B.

 

$

Number Denomi-
of Coins nation   Value

Pennies
Nickels
Quarters

$$  #B !Þ!" !Þ!"Ð$$  #BÑ
B !Þ!& !Þ!&B

B  % !Þ#& !Þ#&ÐB  %Ñ
#* #Þ'*

 From the last column:

 

                                                     

!Þ!"Ð$$  #BÑ  !Þ!&B  !Þ#&ÐB  %Ñ œ #Þ'*

"Ð$$  #BÑ  &B  #&ÐB  %Ñ œ #'*

$$ 

Multiply by 100.
#B  &B  #&B  "!! œ #'*

#)B  '( œ #'*

#)B œ $$'

B œ "#

 There are  pennies,  nickels, and$$  #Ð"#Ñ œ * "#
"#  % œ ) quarters.

34. Let the amount invested at %.  ThenB œ &
B  #!!! œ 'the amount invested at %.

 Principal InterestRate
(as a Decimal)

B !Þ!& !Þ!&B
B  #!!! !Þ!' !Þ!'ÐB  #!!!Ñ

 The total interest is $ .'(!

  !Þ!&B  !Þ!'ÐB  #!!!Ñ œ '(!

!Þ!&B  !Þ!'B  "#! œ '(!

!Þ""B  "#! œ '(!

!Þ""B œ &&!

B œ œ &!!!
&&!

!Þ""

 $  was invested at % and&!!! &
&!!!  #!!! œ (!!! '$  was invested at %.

35. Let the time for Jack to be  mile ahead ofB œ "
%

Jill.

  Rate Time Distance
Jack
Jill

( B (B
& B &B

 Jack's distance is  mile more than Jill's distance."
%

(B œ &B 

#B œ

B œ

"
%

"
%
"
)

 Jack will be  mile ahead of Jill in  hr." "
% )

36. Clark's rule:

Weight of child in pounds
"&!

‚
adult child's
dose doseœ

 If the child weighs  lb and the adult dosage is&&
"#! mg, then

&&

"&!
‚ "#! œ %%.

 The child's dosage is  mg.%%

37.  feet,  inches  inches& ) œ &Ð"#Ñ  ) œ ')

  BMI
(weight in pounds)

(height in inches)
,

œ
(!% ‚

œ œ ¸ #%Þ%
(!% ‚ "'! ""# '%!

') %'#%

#

#

 His BMI is about .#%Þ%

38. (a)  1975: "(&'
  2005: "%&#

   "(&'  "%&# œ $!%

   The number decreased by  newspapers.$!%

   (b)
$!%

"(&'
¸ !Þ"($ "(Þ$ or %.

    The number decreased by approximately %."(Þ$



 


