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CHAPTER O
A Precalculus Review

Section 0.1
Solutions to Even-Numbered Exer cises

2. Since —3678 = —%78, itisrational.

6. Zisrational.

The Real Number Line and Order

4. 3/2 — lisirrationa because «/2 isirrational.

8. 0.81778177 isrationa sinceit has

10. 2eisirrational since eisirrational.

arepeating decimal expansion.
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12 x+1< 3

X+ 3 <2
x+3<0

X< —3
(& No, if x = 0, then x is not less than — 3.
(b) No, if x = 4, then x is not less than — 3.
(©) Yes, if x = —4, then xislessthan —3.

(d) No, if x = —3, then xisnot less than — 3.

16. 2x > 3

3
X>3

2% —1<-2Xc1

3
—-3<—-x<3
3>x> -3

22

14.

18.

26.

3—-x

2s1

-1<

—2<3—xs2

-5<—x=< -1

5>x=21orl<sx<5

(& No, if x = 0, then x is not greater than or equal to 1.
(b) Yes, if x= /5,thenl < x < 5.

(©) Yes if x=1thenl < x< 5.

(d) No, if x = 5, then x is not less than 5.

2X+7<3
2X < —4

X< —2

>5

N | X
wx

6@ - g) > 6(5)

33X —2x> 30
x> 30
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Section 0.2

Absolute Value and Distance on the Real Number Line

23

28. 22+1<9%—3
2x2 -9+ 4<0
2x—1(x—4) <0

Therefore, the solution is3 < x < 4.

32. Revenue: R = 3.50x
Cost: C = 1.75x + 170
Profitt P=R—-C
= 3.50x — (1.75x + 170) = 1.75x — 170
Thus, 40 < 1.75x — 170 < 250
210 < 1.75x < 420
120 < x < 240 dozen doughnuts per day.

36. (@) True. Sincea< b, a—4<b—4.

(c) True. Sincea < b, —3a > —3h.

Section 0.2

30. A=20andr = 220 — A = 200.
Let T be the target heart rate. Then

(0.60)(200) < T < (0.90)(200)
120 < T < 180

34. Let x = length of the side of the square. Then, the area of

the square is X2, and we have
x? = 500
x = /500
x = 10./5 ~ 22.36 meters.

(b) False. Sincea<b, —a> —band4—-a>4—-bh.

(d) True. Sincea < b, %a < %b.

Absolute Value and Distance on the Real Number Line

2. () Thedirected distance fromatobis —75 — (—126) = 51.
(b) The directed distance frombtoais —126 — (—75) = —51.

(c) Thedistance between aand bis|—75 — (—126)| = 51.

4. (a) Thedirected distance fromatobis4.25 — (—2.05) = 6.3.

(b) The directed distance frombtoais —2.05 — 425 = —6.3.
(c) Thedistance between aand bis [4.25 — (—2.05)| = 6.3.

54 115 23

15 15 3°

) ) . 61 —-18 61
6. (8) Thedirected distancefromatob ISE - <?> =15
(b) The directed distance from b to a is_?18 - % = %23

(c) Thedistance betweenaand bis|-—= —

61 ( 18)‘ 2

15 5 3
8. |x <3 10. |x| = 3
14. |x — 22| > 2 16. [x— 3| > 6

20. —6<2X< 6

—3<x<3

12. |x+ 4| <3

18. ly—c¢c| <h
22. 5x < =10 or 5x> 10
X< —2 X > 2
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24. 3x+1< -4 o 3KxX+1=4
3x< -5 3x =3

5

3

x=1

28.25—x<—-20 o 25—-x=20
—-x< —45 —-Xx= -5

X = 45 X< 5

86 +114

> 10

36. Midpoint =

NI

5
6T

wig

40. Midpoint =

w — 575

<
AN =k

w — 575
—-l<s——/——<1
7.5

—-75sw—-575<75
0=<ws=65

48. (3 |l — 15,000] < 500 O 14,500 < | < 15,500
|l - 15,000 < 0.05(15,000)
|l — 15,000 < 750 0 14,250 < | < 15,750

(b) The given expenseisnot at variance with the budget
restrictions.

26.

30.

38.

42.

46.

50.

—-5<2x+1<5
-6<2x< 4
-3 <x<?2

(
—

t t t t X
-3 2 -1 0 1

)
vi t
2 3

2X
- - =<
1<1 3 1

—2<—%<0

—-6< —2x<0
3>x>0

O0<x<3

.a——<—b o a——>b

—46+ (—13)

> =—-29

Midpoint =

Ip — 33| < 2

[x — 20| < 0.75
~-075< x— 20 < 0.75
19.25 < x < 20.75

(8 |T - 7500 < 500 ] 7000 < T < 8000
|T — 7500| < 0.05(7500)
|T — 7500 < 3751 7125 < T < 7875

(b) The given expense is at variance with the budget
restrictions.
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Section 0.3  Exponents and Radicals

(6?2 _ 36 _ oo L _ T

2 -=5-=18 4747 = 4z = 15
6. 3—4(3)*2=3—(3i)2—%—g=%—g:2—93 8. 5(—3)® = 5(—27) = —135
1 1 1 (=84 3 _ s_ (¥ _ 1

0 ST U - e - (1)( 1 )_ 64 12. J(1/97 = (V1/9)°* = (3> =5
14. 1674 = 16%0,/4 e 16)3 - (71)3 B % 16. (10%3)3 = 107 = 100
18. % =~ 1.7021 20. §/325 =~ 2.6221
22. 73324 =3z3"4=3z z#0 24. (4x3)2 = (4P = 16x°

x2_ 1 _ 1 12s%\3 _ (4s\? 648
2. 5= an =y 28.<93)—<3)—27, s#0
30. (¥%2)° = (x2/3)% = 2

3 3 3
32. (3 & % _ \/g f _ 25@ 34. (a) 4/(3x2y3)‘4 = |3x2y3| = 3x?|y|3
(b) 3/54x" = 3/27x6 3/2x = 3x2 3/2x
3 3 3
b 324 Y8¥3 _2¥3
125 3/125 5

36. (d) ¥/32xy°z & = 2—22, /2xy 38. 8x* — 6x% = 2x3(4x® — 3)

(b) +/90(2x — 3y)® = 3|2x — 3y|3/10
40. 5x¥2 — x~¥2 = x~3/2(5x3 — 1) 42, 2X(x — 1)¥2 — 4(x — 1)¥2 = 2(x — 1)¥(x(x — 1) — 2)

_5 -1 =2(x — 1)¥2( — x — 2)
X3/2
=2(x — 1D)¥2(x — 2)(x + 1)

X—4)(2x—1)° - (2x—1* (2x— 183

e N TR
(2x — 1)3
“xoap XY
(x+3)(2x - 1)
B (x — 4)2

_ (x+3)(1 - 2x°
B (x — 4)2
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46.

48.

52.

56.

58.

62.

(X + 23 + 3) V2 + A3 + 22(x + Y2 = (x* + 22(x + ) VA(X* + 2) + H3(X + I)
= (X4 + 22(x + 3)V2(5x* + 123 + 2)

(x* + 2)2(5x4 + 12x3 + 2)

(x + 3)v2
V5 — 2xisdefined when x < 3 50. V/4x? + lisdefined for all real numbers.
Therefore, the domain is (—oo, g] Therefore, the domain is (— oo, o).

1 . . VX—=1. .
\S/mlsdeﬂnedwhenxi —4. 54. T 1 is defined when x = 1.
Therefore, the domain is (— oo, —4) U (—4, co). Therefore, the domain is [1, co).
1 is defined when x > _3 and /6 — 4xisdefined when x < 3
V2x + 3 2 A

} 1 .3 3 33
Therefore, the domain ofﬁ + V6 — 4Xis 5 < X < > or (_5’ E]'
1000 180
A= 7000(1 + %> ~ $8027.61 60. A = 8000(1 + w) ~ $22,791.57
365 12
A=PL+n+PL+r2+PAl+rB+: - +PAL+r)"=PL+01+@Q+r)+@+r)2+: -+ @+r)1

Section 0.4  Factoring Polynomials

2.

10.

14.

18.

22.

. Sincea=9,b=12,andc = 4, wehave x =

2+ /4+32 2+6
16 T

Sincea=8b= -2 andc= -1, wehavex =

-12+ /144 -144 -12:x0_ 2
18 188 3

6+ /36+4_—622/10_ . g5

. Sincea=1,b=6,andc = -1, wehavex = 5 >
.Sincea=3,b=—8,andc=—4,wehavex=81 64 — 4Q3)(= )=814ﬁ=ﬂigﬁ.
6 6 33
X2+ 10x + 25 = (x + 5)? 12. 92 — 12x + 4 = (3x — 2)2
22 —-x—1=2x+1x-1 16. ¥ —xy — 22 = (x — 2y)(x + y)
a?? — 2abc + 2 = (ab — ¢)? 20.x-16=R+4HR -4 =R+ 4Hx+ 2(x -2

Y- B4 =y3— 4= (y— Ay + 4y + 16) 24. 2 +125=2+ 5 = (z+ 5)(2 - 52 + 25)



Section 0.4 Factoring Polynomials 27

26.

28.

32.

36.

40.

50.

58.

x—aB+b=[(x—a) + bJ[(x—a?2— (x— ab + b
=(x—a-+b)[x®—2xa+ a2 — xb+ ab + b?
=(XxX—a+ b —x(2a+ b) + (@ + ab + b?]

= —=x+1=xx—-1)—(x—1) 30. X —5x2 — 5x + 25 = x¥x — 5) — 5(x — 5)
= (x -0 - 1) = (x -~ 5)(& - 5)
=(x—-1Dx+1(x—1)
=(x+ x — 1)?

XR—T —4x+28=x3(x—7) —4x—7) 34, 2x* — 49x2 — 25 = (2 + 1)(x® — 25)
=(XxX—7(x—-4) =(X—5)(X+ 52+ 1)
=xX—7Kx+2(x—-2)

2 —3x=0 38. XX —-—25=0

x2x—3) =0 x+5kx-5=0

x=03 Xx=-55
X2 —-8=0 42. (x+12-8=0
(x+ V/8)(x— v/8)=0 (x+1)2=8

(x+2/2)(x-2v2)=0 X+ 1=%2/2

X =22 x=-1+2,2
XX +5x+6=0 46. X +x—-20=0 48. X3 — 216 =0
x+3(x+2 =0 (x+5x-4=0 x3 = 216
X=-3 -2 x=—54 x= 3216 =6

xt—625=0 52. 23+ x2+6x+3=0
x4 = 625 ¥2x+ 1) +32x+1) =0
X =+%625 = +5 2x+1)x+3 =0
x= -1

[Note: x2 + 3 = 0 hasno real roots.]

. Since V4 — x2 = /(2 + X)(2 — x), theroots are 56. Since /x2 — 8x + 15 = /(x — 3)(x — 5), the roots are
X = *2. By testing points inside and outside the interval X = 3 and x = 5. By testing the intervals (— oo, 3), (3, 5),
[—2, 2], we find that the expression is defined when and (5, oo), we find that the expression is defined when
—2 < x £ 2. Thus, the domainis[—2, 2]. X < 3or x = 5. Thus, the domain is (— oo, 3] U [5, o).
-1 1 -2 -1 2

-1 3 -2

1 -3 2 0
Therefore, the factorization is

X—2x2—x+2=KxX+1DX-3x+2

=X+ 1Dx—-1Dx-2).
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60. 4 1 -16 9% —256 256
4 —48 192 —256

1 -12 48 —64 0

Therefore, x* — 16x3 + 96x2 — 256X + 256 = (x — 4)(x® — 12x2 + 48x — 64).

62. Possible rational zeros: +6, +3, +2, +1
Using synthetic division for x = — 1, we have
-1 1 0 -7 -6
-1 1 6

1 -1 -6 0
Therefore,
xX—-=7x—6=0
x+1Dx2—x—6)=0
x+1Dx-3xx+2 =0
x=-13 -2

66. Possiblerational roots: +1, +2, 4, +3, +3 +& +3 *ic

Using synthetic division for x = % w

/18 -9 -8 4
9 0 -4

18 0 -8 0
Therefore, we have

18 -9 -8 +4=0

(x —3)(18x2 — 8) = 0

(x -3¢ -4 =0
(2x— DB+ 23 -2 =0

x=1x2
70. —200x2 + 2000x — 3800 > 1000
0 > 200x2 — 2000x + 4800
0 > 200(x?2 — 10x + 24)
0 > 200(x — 4)(x — 6)

Theroots are x = 4, 6. By testing points inside and
outside the interval [4, 6], we find that the expression
is defined when 4 < x < 6.

@D
=
2
I
°
=
@D
e
o
=
«Q

64. Possiblerationa roots; +1,£2, 3, +6
Using synthetic division for x = 2, we have the following.

2 1 2 -5 -6
2 8 6

1 4 3 0
Therefore, we have

X+ 2% -5x—-6=0
Xx—2)(x*+4x+3)=0
x=—2x+1Dx+3) =0

x=2 -1 -3

68. Possiblerational zeros: +6, +3, +3, +2, +1, +3
Using synthetic division for x = 3, we have

3 2 -1 -13 -6
6 15 6

2 5 2 0
Therefore,

23 —-x>-13x—-6=0
x—3)(2x2+5x+2) =0
x—32x+1x+2 =0

x=3 -3 —2

72. 1300 = 1200(1 + r)?
B=@0+rp
1+r1= \/%

r=J2-1~00408 or 4.08%

Section 0.5 Fractions and Rationalization

22x—1 1-x_ X 45x+10_2x+10=5x+10—(2x+10)= 3X

"x+3 x+3 x+3 Tx—-1 -1 2x—1 2x— 1
X 1 X 1 Xx—(x—1) 1

6 x2+x—2_x+2:(x+2)(x—1)_x+2:(x+2)(x—1) x+2(x—1)
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X 2 =X 2 —x+2_ —-(x-2 _
8 xTx—2 x—2"x—2"x=2  x-—2 1
10 A N B N C  Ax+52?+Bx—5((x+5 +C(x—5)
"X—5 x+5 (x+52 (x — 5)(x + 5)2
:A(x2+ 10x + 25) + B(x2 — 25) + Cx — 5C
(x — 5)(x + 5)?
_ (A+B)X® + (10A + C)x + 5(5A — 5B — C)
a (x — 5)(x + 5)?
12 Ax + B C  (AX+B)x—4) +C(x2+ 2 14 2 N 1-x 26 -2+3)+(1-x(Kx+1)
X2+ 2  x—4 (x— D2+ 2 "x+1 x—-2x+3 (x+ 1) — 2x + 3)
_ A —4AAX+Bx— 4B+ Cx¥* + 2C X=X+ 6+ XX+ 1-X
(x =40+ 2) (x + 1)@ — 2x + 3)
_ (A+O)x2— (4A — B)x — 2(2B — C) R —Ax+ T
B (x — 42+ 2) T (x+ 1)@ —2x+ 3)
16. Xx—1 2 10 _ x—1 2 10

XD+ d) KT Dx-2  x-2(x 4
X—1D(x—2) +2(x+4) + 10(x + 1)
X+ Dx—2)(x+ 4
X =3 +2+2x+ 8+ 10x + 10
B (X + D(x — 2)(x + 4)

J’_
X¥+5x+4 x—-—x—2 xX+2x—8

X2+ 9x + 20
X+ Dx—2)(x+ 4

(x + 4)(x + 5)
T (X + DX - 2(x + 4)

X+ 5

T -2 X
N (x—22_2/x(x=2 2/x  (x—2?

18. 2/x(x — 2) + Ve 1 2ﬁ+ >
XX =2+ (x—2? (x—2[Mx+(x—-2] (x—2)(5x—-2)
a 2./x a 2./x - 2./x

20 —‘/X2+1+ 1 :_\/x2+1_\/x2+1+ 1 RS

: X2 ICF+1 X2 IE+1 e+l @
-+ 1) +x 1

RHE+1 xRS+ 1L

33 128+ 1) -3 1
2 (CHl- |+ (®+ 1) =
< 23 + 1) ( ) ( 2@+ 1 x3+ 1

23+ 1) — 3x° 2—-x3

23+ DY+ 1) 2(x3 + 1)¥2
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oa XX+ 1)"Y2 — (x+ D¥2  (x+ 1) ¥2[x— (x+ 1] -1
' X2 B X2 Cx2Ux+ 1
2
L_ (X2— 1)1/3
6 30 — 1)¥3 _ 28— (- D3R - %3 1
’ X2 3(x2 — 1)%3 X2
_2x2—3(x2—1): 3 - x?
B — DB (e — 123
X X+ 2(x — 5) —X 3 —x+ 3(2)(3 + x?)
_ 1/2 — = ¥ =
28 (e T 2T =T T 0 2@ x0T B2 23+ x2E
~ 3Xx-10 _6x2—x+ 18
- (x - HV? 23+ x)¥2
o 5 __5 _Y/10 _5/10 _ /10 4y 4y Jy+8 4y/y+8
J1io J10o J1o 10 2 y+8 Jy+8 Jy+8 y+8
% 10(x + 2) 10(x + 2) X2 —X— 6 - 13 13  6-J10
U —-x—-6 C—X—6 J—-—x—-6 "6+ J1I0 6+ J10 6-— J10
_10x+ 2/ -x—6 ~ 13(6 — /10)
2 —%x—6 -~ 36-10
_10x+2vx* —x—6 _6—- 10
(x+ 2)(x — 3 )
102 —x—6
x—3
0 X . x J2-3 p YB5+3 V15+3 J/15-3
V2+ V3 V2+ U3 V2- U8 TR 12 J15 -3
_xv2-3) __15-9
2_3 12(/15 - 3)
= x(f - ﬁ) _ 1
2(/15 - 3)
VXE+1 1
10 10 Ux— Ux+5 X2 Xxx2+1 (x2+1) —x

44 X+ IX+5 Jx+ SxE5 Sx—- JIx+5

46.

X2+ 1

_10(Ux— Jx+5)

X — (X + 5)
= —2(/x— Vx+5)

8 @ C = o+ 2000

6x2 + 900,000
X

6(x2 + 150,000)
X

2(¢X+ - \/i) x=0

(b) When x = 240,

C = 6(240) +

- OX(x2 + 1)¥2

o xX2-x+1
X3(x? + 1)¥2

900,000
240

= $5190.00.



