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composite 10. rational
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&7 &[] 18. commutative,
# multiplication
two 22. half-open

Every natural number is a whole number,

soN «W. | TRUE
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#
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interval 20. no

positive 24. distance

Every rational number is a real number,

soQ« R. TRUE

Every integer is a rational number,

soZ& Q. TRUE
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Sincel & ! !,

k1l &x 1&0 1 &0& 1.
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kB VB V.
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kB %x [ B %.
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Since population must be positive and
never has a fractional part, the set of
natural numbers should be used.

Since temperatures are usually reported
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without fractional parts and may be either

positive or negative (or zero), the set of

integers should be used.

B will represent a positive number if B

itself is negative. For instance, if B J 3,

then B [
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The statement is always true.

The statement is not always true.

106.

108.

Sinces ! !, k3k [ 5 s,
KoKk [l > o>
Since) 10!x) 1x0) 1.

Since #1 (1!, x#lx [ #1.

IfBL #,thenB VY !!. Then
kB VkU B V.

If B
B

V!, then B
OB (.

(1. Then

distance [J xV# &k I kV(k L V(
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Since the subdivisions on a ruler are
measured in fractions of an inch, the set of
rational numbers should be used.

Since the financial condition of a business is
usually described in terms of dollars and
cents (fractional parts of a dollar), the set of
rational numbers should be used.

Every integer is a rational number because
every integer is equal to itself over 1.

The statement is always true.
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1. factor 2. natural 3. 3,#B 4.  exponential
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#B3 B

T %B" IB
%B* #B

B#

343

vl B*

3B* 'B

\
#B V
!

vl B V!B V!

5%) (13047 #vsl

O3+

3+ ot

EEl



SECTION 1.1

39. B* B* "#elB* yB* $U 40. "B "B* "lq $B* # #B* &
«B # B #0B* $U

B # # B
4., — e "
4 B #°B #°
o, B B BB BB " B BBB* #8
B " B B "B "B "8 B "B -~ B "B "
13 B*B #1 B # B &B % B &B & B & #
CogE ot B B % % & B %
B # B4 B # B " "
44
B #8» B® B "B " B £B # B "B #
oD+ 0 o 4,070 +,0 , o+
0
45, = e e + ®
. +1J_"J - 4+ +
©oBelo
46, B ® - . B ¢ oe_C
B C" § ¢ B o BCOO BCT € B
h B T B T

Exercises 1.1 (page 93)

1. root, solution 2. identity 3. no 4.  conditional
5.  linear 6. rational 7. one 8.  denominator
9. B $ca&” 10. B ("% 11, —a«"# 12. $ e *B
trict # B B #
no restrictions no restrictions BA ! BA#
0,
13. *)—oe & 14. B @ A
B $§ B # B $ B %
B $A! B #A! B $A! B %A!
BAS BA # BAS BA %
BAS$ BA # BAS$BA %
15. e &8 16. E— c% #
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B $ Bf " B* $B % B
" &B " &

L
B $°B % B &% B "B % B ®
) ) _ SECTION1I. ) ) )
B $A1 B KAl B %A1l B "Al B %A1BA!
BAS$ BA % BA % BA " BA %
BAS BA % BA?Y BA " BAU%BA!

54



#B & o "&
#B & &oe"& &
#B e !
#B ® "1
#B e &

17.

conditional equation

20, $7 #e#7 $

$7 Twe#7 T

$7 "$7 °

identity

23. e $+
#Hoe$+ -
#Ho #+ T
# e #+
#A "
contradiction

#+ "
#+
#+

#+  #+

$B % B—#)
")

25.

"B

$B *

#
B ")

#$B
"B

*oe #i
e "B
identity

)

# +

#+

+

SECTION 1.1

18. B #xB )
$B B #®eB B )
#B #He)
#HB # H#e) #
B
¥
Be $
conditional equation
B
21. —#( e (
BA (
#1 #
T 4 e #(
B ("%
B ( (™ (
Bee (
conditional equation
24, B*eB
B e B*
B e B*
26. BB
B#
B#
B* B*
#B
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19. #8 # & x#8
#8 % & #8
#8 "« #8

#8 #8 " e #8
contradiftibn

+ |

22. (e "%

|to

C (e (

B

#TB ##"
2 o

B ce %#
conditional equation

% B

% nw

identity

#e B n #

#B o B
#B e B
#B e B”

"B "
#B "
B# #B "

#Boe #B "

#Boe #B #B "
! A "

contradiction



SECTION 1.1

27. —$$oe" 28. B* B "B $ B &
' $ . B )B "t®B’ #B &
’ $T, § - $ B* B* )B "B B* #B '"&
$e, $ B "&e#B "&
$ S, $ $ B )B "4x#B )B "&
e, "ge "B "8
conditional equation ", "fe"IB "& "&
$! e "IB
$1 "B
$B
conditional equation
"k
29. #B* &B $e#B "B $ 30. #B* &B $ o #B B P
# #
#B" &B i;nﬁ &8 % #B* 8B $#B' "B
y #B* #B" &B $o#B' #B' "B
& $ e "*B
& &B $e"*B &B
$ e "%B
8B
..90? T
T%(EB
conditional equation
31. #8 (e "! B 32. *+ $e"& $+
$B (! "+ S
$Bee $ ')
Be" +ax$
33. &B # «#B % 4. &< %o &< %
& "la#B ) & #le &< #!
$B ") "I #I e #1
$Be ™) "< e U1
Be " <o %
3. B & "B ) @ ( 36. "B & %B #ce "
"B $& "B %) e ( ‘B $! % e "
B "$ e ( #B e "
)B e #! #B e $(
#8 $(
B _
V] ) oe# B 4
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&D
$
£ g

37. e (

& "
$T$D0e$ &

&D e %&
Dee ™

[

40.

$: (Ce

43.

#1
$B "
$Bee *
Be $

$ B

$
.$ B
T3

45,

W

#$ BS$B
" #B $B
&B
B

E

:':t‘

% 41.

OB#!TE

e "'l

e "

—~

[ce "%B

(cc #%B *
#' e #9B T
#(w #%B  °
#(e "
"*Be #"
4

B

e

SECTION 1.1

%

C "#ee % 39, = #axeh
$ &
% nw D
§(;03 &oe#
% &TDO:&#
$TT$C(£$ nw &
"o %) D™t
Cee "#
B # g a2, (5 gep -&
$ $ # #
$B—# ¢ ¢ "8
$1 e $-#B # B [V B
s 0 NS O, & o # rad
$B #xe "B ( (B "le#B "&
$B #ee ( &8 "la"d
$Bee * &B ¢ &
Be $ Bee "
0,
44, g ( B WS
0
"B ( et A]B. ¥
"#B ( Be%B $
"$B (e % $
*B (x$
*Boe "I
"1
B(ET
0
46. ##B " (E$_B $k B
# #
., %8B i $% B
## #B #.oe 7
% #B " $Be $% B
B % $Be "# $B
& %o "# 9$B
B e “#
Beae "
Be #
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47. §$B #"1B %ee!

$
H$B # 1B et

$$B ##IB !
*B " #IB !

IIIIB II% (E !
"B e "%
IIO
Boe —/0
# #
49, L# el # ¢
$ $
c #* c*
M C # —
$ g L ® $0 3 0

c #'esc "
ct u %eC' $C "
% %e$C "

C Y%hee"
Cee#

5. BB #eB "% ™

B #BeB "B ""
B #BweB* #B " "
B* #Bw B* #B

1 e ! E identity

SECTION 1.1

++ $ & +
48. 7 @ 7
++ $ & + " E
C
7 7 .(B?u 7 0
++ $&oe+ "4+ "
+# s+ &+ #+ M
$+ & #+ "
Lo+
% ce +

50. > "> "@> # > $ %

Fomest s g
e > #

> " #
e ™

S2. B # B $xeB $B %

B & @B (B "#
& " (B "#
"B "o "#
"#B e " _

B —
(E II# (E #
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54.

56.

58.

59.

SECTION 1.1

" 0 " "
$ oeA) 55. # e T
B # B B " $ B "
$ " % # " "
#B o #B 1 $B " nes$B "t
B # B B " $ B
- Bm) w IIB " w$ll
Be # * B "e$
B (x$
Be %
" * L]
3 —oe—$ 57. 2 (B_(
B # B B # >>  $ > %
$ " -3
*> L] _(
BB #3 —— —-pg®BB #1 >> %0 ece>> $1
B # B B # S>> $ > $
$B "B #x $B > e (O
$B B #x $B #H "l
B # o $B e "
B(E# > e $
The answer doeS not Check. E no Solution The answer does not Check. E no Solution
# #B " $BA
B (49
$B & $B &
# #B " $B*
$B & B B & o $B &T$B g
B$B & ##B " $B*
$B* &B B # e $B”
B #ce!
Be #
# %
+ ( + % o+ s+ #
+ (+ # + $f # e+ (+ # + $i L
+ (+ # + $+ #
#+ Seh + (
#+ "Wt #)
#+oe U
+(ﬁ"(
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SECTION 1.1

60. 8

8 #8 "
#8 " l|8 #(E"

#8 # 8 #Hoex"

$8 "

8(E§
61 #B $ $B # « &B #B*
' &B B B - B* %

#B $ $B # &B #

B $ B # B $ B # B #B #
B # #B $ B # $B #xB $ &B #
#8* B " $B* %B % &B* "$B "
&B* $B "l éBf "$B "
$B "le"$B "
"1B e Y%

emultiply by common denominatord

% #
6 $B #B B #
B* B B & “B* "B &
$B #B B #
BB © BB & B &B -

$ #oe B #
B " B & B &B "

$B & #B "®B #
$B "& #B #weB #
B "$aeB #

emultiply by common denominatord

"$ A # E no solution
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SECTION 1.1

63 B8 & _$ #$B #
' BS ) B* % B #B* #B %
$B & $ #$B #
B # B #8 % B # B #°B #B° #B
B # $B & [B* #B % $e#B # $B # emultiplyby common denominator
$8* B " $B* "B "#e'B* )B )
‘B (B #«e'B* )B )
"B "I
"l #
Bc g ® 3
" $8 % "
64 5y et ws " Ceg #
" $8 % "
8 ) 8 # 8 )~ &8 +#
&8 # " $8 % 8 ) emultiply by common denominatord
88 # $8 %he8 )
# "®e8 )
8x#
" #$8 ™ "
8 wTg T (e w8 (8 s
" #$8 " "
g ™ (8 (8 $5 (8 $
" g # "
g "™ (B8 $ 8 " * 8 s
(8 $"'8 #x8 "™ emultiply by common denominatord
(8 $ "8 #w®8 "
8 &8 "
#8 e °
8cex$
% # "
66. S ) T ) T T 4 -
% # "
+"'+$+"'+#O§- $+ #
%+ ##+ "+ " gmultiply by common denominatord

%+t ) #+ "+ "7
#+ "hoe+ T
+e #
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SECTION 1.1

TS
" C % C # C # Ct "C )
& m % "
C % C # C #C %
&C #a&e%C % emultiply by common denominatord
& "le% "t "
& "l "&
Ce &
L $ "
68. # "% $+ + p+  $
- $ "
#+ 3 $" o+ ®3 $+ "
$ " - "
+ $ + + $+ "
$+ """+ S emultiply by common denominator¢
$+ $ + S
%+ (e ™
Y%+ ce (
(
+ e %
$C  #C )
69« s o % ®%
$C #C - )
$# C #C # # C# C
C C - )
# C # C # C# C
C# CC# Cce) emultiply by common denominator¢
#C C* #C C'e)
% e )
C e # E The solution does not check, so the equation has no solution.
70. $ #+ # S+ &+ #

# oo o+ Ty
#+ 5 $+ # & #
T A+ $ + § + #F B+ B
+ # #+ $+ # $+ #e+ $ & # emultiplyby common denominatord
o foe s’ U+t
&+ B+ "l gt e+t
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"1+ e b
Lo #
T %%

SECTION 1.1
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SECTION 1.1

4. $+ #
71. T op o %
+ " $+ #
+ # " + #+ #
#+ # o+ + "ext+ # o+ #1i[ L.
+ # + #+ #

++ # + # + #oe $+ #
+#oe O+ e wle $+ #
+ e o e $+ #
#+ %o $+ #

+oe#
B " B # " #B
2. B $ B $°§ B
B " B # @ #HB "
B $ B $ B §$
B $ B "B $ B #®eB $ #B " emultiplyby common denominator¢
B B $ B* B "w#B* & $
#3* $B $e#B* &B $
B!
1
Bc —) e !

73. 5 e ##: 74. +B , ! 75. T #H #HA
5 ## o +Be , o # e #HA
wi © , - #HA
5 _ e

. Bc " 7 @ 7
H#o# i T #o @ A
#
: # : # B—'
76. Z ¢ " 1<2 17. Z e ~1<72 78. Dee
$ $ 5

$Z @ $1 2 1<"2 $7 @ $i, 1<"2 D5 @ B

®© 1$ @ T$ 5
$Z @ 1<*2 $Z e 1<*2 D5 e B
$2 1<72 $z  1<*2 D5 ¢ B
— & — — ® .eB D5
1<# 1<# 12 12
$7 $Z u
F0132 ﬁoe<
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T ep = 8. Je
0
=3 #
Pe — J< @
-3 J<F e 7Q1
Poeldif — #
0 J<
(0 5]
P =3 Q1
- #
= J< e 7
Ts P Q1
O =
T, P
" 84. E
B +
. B .B
+ B +
e ,0" 0 B
+
Cee ,[" ED
+
86. e T -
< & <y
<<y § P <<"<#D<T
<n<y @ <<y <<
<<y <<n e <<y
< <# < e <<#
<<y < <<y
(057
<4 < < <
<<y
< e — =
' < <
88. b+ 8 .
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SECTION 1.1

)1
89, reg # U 90. W T
" <
"1 + o6
+8c 8 #%TS W <ew—_" <
+88 #")! W" <e+ K
+8 '8 $"1! W W< 6<ce+
$"1 e )18 +8
$"1@e8" +
$"!
DI
91. V e -
< <4 <
V@ <"<ﬁ<$ - -
sl Ll

<i<y<y

<y<g  <n<g <<y
<<y o8 <n<y<g
V<u<y g8 <n<y<g

Vv <<y <<y
V<u<g  V<igg
V<u<g  V<n<y

<<yss @ V<uss
< V<g  V<y

<G<s e V<yss
Vs
V<g  V<y  <u<g

<woce

92. V e
< < <
<n<y<g "
Ve " 3 N -
<<y<gllz <—$D
<n<y<
V e e

<y<g  <n<g <<y
<<y e <n<y<g
V<u<y g8 <n<y<g

Vv <#<$ <n<g
V<#<$ V<--<$
V<#<$ V<--<$

<ny<g 8 V<n<y
<s V<# V<o

<<y @ V<e<y
V<n<y
<see . T
V<y V<o <<y
93. Answers may vary. 94. Answers may vary.

Y “T#
o 5o ozt & *

95. #4B ell&B [ e

96.
&xBx

DuegD ® Oy 400 ® gy
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s #T$ - #1$
"#&B )C

97. e
e Hryeps

U

)ﬁi$lzz\#i$ %9%
(05 (0]

e #18 BS #1$ #&B*

99. UH#CT e D &C ¥ e &xCic

+% "# + $ % ’ $
% ] % ] K,
101. o ® == ®
D) i i

Exercises 1.2 (page "1™
1. add 2.

4.  break point 5.

7. Let B ¢ the score on the first exam.
Then B & ce the score on the midterm,
and B "$ o the score on the final.

Sum of scores
1 e *I

$
B B & B "$

*]

5 - !
$B$ )oe*!
$B ") e #(!
$B ce #8#

B )%

His score on the first exam was 84.

9.  Let B ce the program development score.

(Sumorsores | .
7 )

0
¥ 1B 0O
B #&!

perimeter

rate, time

SECTION 1.1

s T8 Ts g T
98 (L L
Dot T ey pis g T
_$C $C
(0§} (05
Bt I

100. & "#8C* e 2882 &CS

BTCE ., BfC ¢ BC
102. o (v Reall Jjoe —
D& D$ D$

3. amount

6. IPI&SI e P&

8. Let B e the score on the first exam. Then her
scores on the following tests were B $,
B "andB *

—_— ¢ "*N&

%
B B $ B = B *

LE S
T e "*h&
%B ") .,
5 e "*h&
B ") e #()
%B e #"!
Be "&

Her score on the first exam was 65%.

e ?%%
% B

B @
*0

rogram development score

4.

The
was

(@=go T
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Le %
tB  She needs to shoot 74 on the final round.
(09
SECTIOM 1.1
sC
or
e
on
the
fin
al
ro
un

el 3cCcwmw

»nw DO SO0 0OW!m

B
(09
. §
B
5o
o
o
o
B
#
o
o
#
)
)
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11.

13.

15.

16.

17.

SECTION 1.2

Let B e the number of locks replaced. 12.

B #) 1| orioe | @ #9

% #)Bce #$"
#)B e "*"
Be (
7 locks can be changed for $236.

Let B ¢ the width. 14,

Thefn B #" oelthe height.

" Perimeter e *#

#B #B #" e *#
#B #B &# e *#
%B ce %!
Bee "!

The dimensions are 10 ft by 36 ft.

Perimeter |ce "%

BB #B B #&e"b
%B %o "%
%B ce "!

Let B e the number of interviews.

TR @&

interviews
#1 (B e &"
Ih(&B e $*
B ce %)

He interviewed 48 people.

Let B ce the width.
ThenB ""& ce the length.

Perimeter ce &(!

#B  #B  ""& e &(!
#B #B  #$!'oe &(!
%B ce $%!
Be )&

The dimensions are 85 ft by 200 ft.

& " e s o
B #oe## ETheW|dth|52# feet.

| Total Fence Length | ce #Ty_Sgua.Le_EeuQe_Lengm_‘

B B # B B # «e#t{B B B B
%B %) e )B
%) e B
Be "#

The total fencing required is %B

#1B -t #1 " H!
# oe#’r# #

#
#IB "1 e $#!
#1Bce ""!
Be)

The dimensions are 8 feet by 20 feet.

68

%) ce % "# %) e *" feet.
Total Area ce #1 Triangular Area 18.

Sum of an?les e ")!

B B $¢ B $lae")!
$B "l ™)!
$B e "#!
B %!
The angles measure %!°, (1°and (!°.



19.

20.

21.

22.

23.

SECTION 1.2

tew Ofd | 1 Ofd
PR

"#B "l "#Bee"#B "1 &Ii"#B "I
"#HB  "#! "#Be"#B "#! "B "I
#%B  "#lee "B ")!
"Be "!
B ! E The length of the livingroomis B "' e #! feet.

[Area | g

S e g

" &%
. & &% E The depth is 5.4 inches

Let B cc the amount invested at 7%. Then ##111 B e the amount invested at 6%.
| Interestat 7% | | Interestat 6% |ce Total interest
L ]
(B IpI" #1111 Be !
I(B  "$#1  Ip1TB e "U#!
"B e "IN
Be "I

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

Let B ¢ the amount invested at 7%.
| Interestat 7% | | Interestat 9% |ce [ Total interest |

IPI(B  IpI* #1111 e g1
BIB ) &I
11(B e $#!1
B . %&("ub#*
She needs to invest $45,714.29 at 7% to reach her goal.

Let B e the amounw rate.

Interest at 6% Interest at 7% | Interest at 8% |oe| Total interest |

BI'B 1B 1P1)B e #1$(
4B e #1$(
Ba *(1!
$9,700 was invested at each rate, for a total investment of $#*,100.
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24.

25.

26.

217.

29.

SECTION 1.2

Let B ce the amount invested at 8%. Then $(,!!! B c the amount invested at 9%%.

| Interestat 9% |ce [ Interestat 8% | Ussa!

I*E $(I1T Bee IP1)B  %&#&!
$&"& Ip1*EB e 1B %&#P&!
$17#&1 e 10" (8B
"B
$17,500 is invested at 8% and $19,500 is invested at 95%.

Let B ce the number of full-price tickets sold. Then&)& B ce the number of student tickets sold.
et FoT et T e U (oH

#&IB  "p(&&)& Boe "#'(H&
#QIB  "IH(&  "P(&B o "H#"(PH&
ID(&B ce "*$h&!
B e #&) E There were 327 student tickets sold.

Let B ce the cost of a student ticket.
| Cost of |T| #of | |Costof |T| # of |(E%*'!

full-price full-price student student
%) (BYIT %! ce %+
$$°1  $#IB e Y*"!

$#I1B e " 11
B e & E A student ticket cost $5.
Let = ce the original price. 28. Let A ce the wholesale cost.
[Dfoott] e[ = [Warkip ][ =9
price price cost price.
h#1: e "gp** A BSIA @ &))b*!
1)1z e "$p** "BSIA e &))b*!
e (P& A h$
The original price was $79.95. The wholesale cost is $453.
Let B ce # of plates for equal costs. 30. Letl ter|1ers for equlal costs.
EESINES e oo | Coagiind |
"Il $Be )!! #B HID O IpII&B e M&NT  IPIIVEB
B #11 Ip11$8B e $1!
The break point is 200 plates. B_ )&%

The break point is about 85,714 fasteners.
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33.

35.

SECTION 1.2

Let B ee # of computers t? break even.

| Income |ce | Expenses

"#(&B e )*#& )&!IB
YH&B ce )*#&
B #"
21 computers need to be sold to break even.

II:e{—B-celda rs-for-beth WPrking tqgether.

R e U
( % B
#)B( e #)B
C % B
w8 (B #)
"B @ #)
e .

They can roof the house in 2 & days.

L

Let B e hours for both working together.

Man in (EIJH—I
in 1 hour 1 hour 1 hour
# % B
¥Br— [ %B
# 0% B
#B Boe %
$Bce %
% "
Be < "<
$ $

They can mow the lawn in 1% hours.

32.

of meals to break even.

come ce | Expenses |

"Boee "$(&! %b(&B
"b#&B e "$(P&!
Be "Il
More than 110 meals need to be sold to make
a profit.

34. mou s for both wPfkrng—tq' gether.
! fl—@kéw—?— S T ToHPH

36.

71

) "I' "B
%IB o %IBO
) M B

&B  %B ce %!

*Boe %!

%1 %
Boeojoe%f

They can seal the parking lot in 4% hours.

|Let B ba)*s for botl+ holses to filh the pool.

1st hose 2nd hose Total in

®

in 1 day in 1 day

1 day

$ #

"By~ T "B T
$ # B
#B $Bc "

&B e "

)

L days.

B
The pool can be filled in

S Ro |«



