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Chapter P

Section P.1

Check Point Exercises

1.

2.

3.

a. Il—«/5|

Because /2 ~ 1.4, the number inside
the absolute value bars is negative. The

absolute value of x when x < 0 is —x.
Thus,

-v2|=-(1-+2)=+2 - 1.

b. |7-3|
Because m = 3.14, the number inside
the absolute value bars is positive. The
absolute value of a positive number is
the number itself. Thus,
|t -3|=m-3.

C. M ifx>0

x

If x>0, then |x|= x. Thus,
W_x_;

x x

Because the distance between a and b is
given by |a — b}, the distance between —4 and
S5is

-4 -5=]-9=09.

a. (3:22+8-2)+(2%-2)
=(3-4+16)+(4-2)
=(12+16)+2
=28+2
=14

b 8 +4(6) ~49)

2(1)
_ 6++/36-36
B 2

=3

4.

Simplify: 7(4x — 3y) + 2(5x + y).

Use the distributive property to remove the
parentheses. Then, multiply and group like
terms. Finally combine like terms.

7(4x —3y) + 2(5x + y).
=7-4x—=7-3y+2-5x+2-y
=28x—-21y+10x+2y
=(28x+10x)+(2y—-21y)

=38x—19y

Exercise Set P.1

For Exercises 1 and 3:

a. The natural numbers are used for
counting, {1,2,3, 4,5...}

b. The whole numbers add O to the set of
natural numbers, {O, 1,2,3,4,5,.. }

c¢. The integers add the negatives of the
natural numbers to the set of whole
numbers,

{..-5-4,-3,-2,-1,0,1,2,3,4,5,..}.

d. The rational numbers can be expressed
as an integer divided by a nonzéro
integer or a terminating or repeating
decimal.

e. The irrational numbers cannot be
expressed as a quotient of integers or a
terminating or repeating decimal.

a. +/100
b. 0, 4100
c. 9,0, 4100

d -9, —?4 0, 0.25, 9.2, 4100

e. 3



Chapter P: Prerequisites: Fundamental Concepts of Algebra

11.

13.
15.

17.

19.
21.

23.
25.
27.
29.

31.

33.

. a. /64
b. 0, V64
c. -—l11, 0, V64

d -11, %5, 0, 0.75, /64

e. 5, =
0

Answers may vary.

True; —13 is to the left of —2 on the number
line.

True; 4 is to the right of =7 on the number
line.

True; -n=-n

1300] =300

12-nm|=12-m
N2-35|=5-+2
[17-2|=)15/=15
I5-(-2)=[71=7

|4 —(-19)|=15|=15
|-1.4=(-3.6)=[2.2|=2.2
S5x+7=5@)+7=27

Ax+3)—11=4[(-5)+3]-11
=4(-2)-11=-19

3s5.

37.

39.

41.

43.

45.

47.

49.

51.

53.
55.

o

1-[=D-2]
1+[(-1)-2

C1-(=3)°
1+ (=3)%

5}

—

~(=20) + 4/(~20)2 — 4(4)(25)
2(4)

20+ /400 - 400

B 8

Il
U oo |2
I °°|o

Il

6 + (—4) = (-4) + 6; commutative property
of addition

6+ (2 +7)=(6+2)+ 7; associative
property of addition

2+3)+@+5=E+5+2+3);
commutative property of addition

2(-8 + 6) =—16 + 12; distributive property
of multiplication over addition

53x+4)—-4=5-3x+5-4-4
=15x+20-4
=15x+16

5B3x—-2)+12x=5-3x-5-2+12x
=15x-10+12x
=27x-10

T3y —5)+2(4y+3)
=73y-7-5+2-4y+2-3
=21y—-35+8y+6

=29y -29

—(—14x) = 14x
—(2x-3y-6)=-2x+3y+6

SSM: Precalculus



SSM: Precalculus

57. %(3x) +[(4y)+(4y)]=x+0
=X
59. Yes; The order in which you put on your
shoes does not matter.

61. Answers may vary.

63. 962x + 18,667 = 962(7) + 18,667
= 6734 + 18,667
= 25,401
1990 + 7 = 1997
In 1997, the average yearly earnings in the
United States was $25,401.

65. a. 0.6(220 —a) = 0.6(220) — 0.6(a)

=132-0.6a
b. Leta=20
0.6(220 — a) = 0.6(220 - 20)
=0.6(200)
=120
132 = 0.6a = 132 - 0.6(20)
=132-12=120

67.-71. Answers may vary.

73. a. False; For example, 1.7 is a rational
number and it is not an integer.

b. False; All whole numbers,
{0,1,2,3,...}, are also integers.

¢. True; -7.5 is a rational number and it is
not positive.

d. False; - is an irrational number that is
also negative.

(c) is true.

75. J2=14
14<1.5

J2<15

Chapter P: Prerequisites: Fundamental Concepts of Algebra

7. 315y
2

T
-—=-1.571
2

-1.57>-1.571
3.14 s

—_—— -

2 2
Section P.2

Check Point Exercises

1. (—4)3.22 = (—4)(—4)(—)-2-2
=—64-4
=-256

2. a. 2:%8)% =2 p6)*
- (2)4x3-4y6-4
—16x12y24

b, (—6x2)y°)31y%) = (-6)3)x*xy’y>
= _]8x2+1y5+3

=—18x3y8
© 10057y _(M Ll el
= 5x12-16)2~(~4)
= 5y g8

_5°

x4

d. (Sx )—2 _ 522
) oh?



Chapter P: Prerequisites: Fundamental Concepts of Algebra SSM: Precalculus

3. a. Express 7.4 x 10° in decimal notation 5. 26=2.2.2.22.2=—-64

by moving the decimal point in 7.4 nine

places to the right. 7. (—3)0 =1

7.4x10° =7,400,000,000 0
9. 3" =-1

b. Express 3.017 x 107° in decimal ;1 1 1
notation by moving the decimal point in 11.47 =—= e = =
3.017 six places to the left. 4 -
-6 _
3.017x10™° =0.000003017 13. 22.23292%3 _95_9.9.2.2.20-32

4. a. To express 7,410,000,000 in scientific
notation, the decimal point needs to
move nine places. The exponent on 10 28
is positive since 7,410,000,000 is 17. £ =9284_-9%4-2.2.2.2=16
4
greater than 10. 2

7,410,000,000 = 7.41x 10°

15. 223 =2%3=20=2.2.2.2.2.2=64

19. 373.3=3H1 =32 o —_—_

b. To express 0.000000092 in scientific 3?33 9
notation, the decimal point needs to 3
move eight places. The exponent on 10 2. 23T, 1 _ 1 1
is negative since 0.000000092 is 27 24 2.2.2.2 16
between O and 1.
0.000000092 = 9.2 x 1078 23. x2y= LZ y=2
x x

5. The total distance covered by all runners is
the number of people who run in the New 25. x0y5 = l-y5 = y5
York City Marathon, 2 X 104, multiplied by
the distance of the Marathon, 26 miles.
(2x10%) % (26) = (2 x 26) x (10%)

27 3 N 7 3+7 10

29. X—S xlO =x—5+10 = x5

=52x10*
=52x10° 3. (%) =x37 = X2
Thus, the total distance covered by all
runners is 5.2 x10° miles. 33, (x)P=xS3=x = %
X
6. S=(1.76x10%)[(1.44x1072) - r?)
= (1.76x10%)[(1.44x1072) - 02] N AT
=2534.4 x’
The speed of the blood at the central axis of
the artery is 2534.4 centimeters per second. - :i _ 47 _ 1447 _ 21
Exercise Set P.2 X
32 02,32 _ o2 32 _ 4.6
1. 52.2=(5-5)2=25-2=50 3 (B =G =EET =6
3 3
3. (-2)8 = (-2)(-2)(-2)(-2)(-2)(-2) = 64 al. (_ i) I ..
X x3 x3
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43.

45.

47.

49.

51.

53.

5S.

57.

(=3x2y%)? = (-3)2(x2)? - (»°)?
= 9x22)52

_9x410

4+7 =6x1]

GxH2xTy=3-2x* x7 =6x

(=9x3y)(—2x8y*) = (-9)(= 2)x3x w*
= 18x9y5

20 20
82x ] =(§)[£4_] = 4,20-4 _ 4,16
X pe

SmEE)E

l3 2b4 =3

= —5a“b

1457 b’ 114 ~p-7 2
75" ( )[b“] 2o M=

@x>) 2 =@ 2%
=42,6

42x6
_ 1
16x°

24x°y° 3 3.9 5.9
P e i S
32x"y 4

61.

63.

65.

67.

69.

71.

73.

75.

77.

79.

81.

Chapter P: Prerequisites: Fundamental Concepts of Algebra

- 25x°
4.7x10° = 4700
4x10% = 4,000,000
7.86x10™* = 0.000786
3.18x 1078 =0.00000318
3600 = 3.6 x10°
220,000,000 = 2.2 x 10
0.027=2.7x1072
0.000763 =7.63x107*

(2x10%)(3x10%) = (2 x3)x (10> x10?)
=6x10%*2

=6x10°
= 600,000

(4.1x10%)(3x107%) = (4.1x 3) x (10% x 107™%)
=123x102+%

=12.3%x1072
=0.123

12x10%  (12) (10°

7=\ 7T )% 12

4x10 4 10
=3x10572

=3x10*
= 30,000




Chapter P: Prerequisites: Fundamental Concepts of Algebra SSM: Precalculus

83, 6.3x10° _(_6._3))( 10° 105. b% =MN, b€ =M, bP =N
3x10°  \ 3 10° Since b2 = bC.bP,
=2.1x1035 =2.1x1072 A=C+D.
=0.021 Section P.3
85. 1,694,300 million = (1.6943 x 10%)(1 x 10%) Check Point Exercises
=1.6943 x 10+
2
=1.6943x10'? L a Since V&~ =kl
V32 =3,
87. 60 billion = (6.0 x 10)(1 X 109) =6.0x10'°
b. /5% .410x = /5x-10x
89. (2.7x10%)(120)=(2.7x10%)(1.2 x10?) .
=(2.7x1.2)x (108 x 10?) =
=+25x% -2
=3.24x108+2 x7
=3.24x10'° =v255> 2
200 =32
91. ~6.7x10° = 5)x/2
3x1078 5‘ N_
The human foot is approximately 6.7 x 10° 2. a. 25 = E - S
times as large as the hydrogen atom. 16 16 4
93. d=nt b. \f 3 3
150x 150x 3
J = =~75x%
t=g=L10522.47x104 V2x \/ 2x
r 1.86x10 J2S_Zﬁ
= X
It takes about 2.47x10* seconds for light 5
from the sun to reach Pluto. = «/E \/x \/3T
= wa/g
95.-101. Answers may vary. 4
| | 3. a. gJ13+9413 =(8+913
103. a. False;, —=42>43=— =17J13
a alse 16 > 64 ‘\/_
b.  17x - 20417x
b. True; 21—5 =52525= % =14/17x —=20417x
=(1-20117x
=-1917x

c. False; 16 = (—2)4 #274 =

|-

d. False; 1=52.52=2%.2"9=-20-

(b) is true.



SSM: Precalculus

&

5427 ++/12
=5J9.3+4/4-3
=5-33+243
=15y3+243
=(15+23
=173

6+/18x — 4+/8x
=649 2x —44/4-2x
=6-342x —4-242x
= 1842x —82x
= (18— 8)\2x
=1042x
If we multiply numerator and

denominator by /3, the denominator
becomes +/3 -4/3 = /9 = 3. Therefore,

multiply by 1, choosing % for 1.

ssfsfsf
B BB B

The smallest number that will produce a
perfect square in the denominator of

6
—— is /3 because V12 -4/3 =
V12

\36 = 6. So multiply by 1, choosing
Ng
— for 1.
V3

6

6 _6 3
"V

@)}

643 643
N A

6. The denominator will not contain a radical if
multiplied by 4 — /5. Therefore, multiply

7.

10.

Chapter P: Prerequisites: Fundamental Concepts of Algebra

by 1, choosing ?for]
8 _ 8 .4-\/5
4445 4+45 4-45
_ 8(4-+/5)
47 -5
_8(4-45)
T 16-5
_8(4-4/5) o 32-8y5

11 11
a. Y30-Y85-V8.Y5-215

b. YB-AB=X838
=64
=322
=2

125 25 5

27%/%3

381-433
=3273-433
=3.333-433
=93-433
=(9-4R73
=53

a. 812=481=9
b. 274 =327=3

c. 327%=

N | —

Tﬁl~

32V
a. 47=4)=2%=38

1 1
b. 327 = = =
32/< QBR2)r 22

N



Chapter P: Prerequisites: Fundamental Concepts of Algebra

11. a. (2.x%)(5x%)
=2.5x/4 — /A
10,409
= lel%

=10x*

b. 50,4 :(Ej[ 4 ]
Sx/2 S A x
a0
0,909
= 4x%

12. 3 =% =x¥=yx

Exercise Set P.3

1. V36 =46%=6

3. /=36 is not a real number.

NN

5. (=132 =]-13=13
7. 50 =252 =252 =52
9. 4552 =+/9x2 .5

=912 45

= V93?5

=3|x|J§

11. +2x -y/6x =+2x-6x
=122
=ax? 3

= Va2 43
=2]xW3

13, V3 =x? x =|xx

15. V2x2-«/€=\l2x2-6x

17.

19.

21

23.

25.

27.

29.

31.

33.

SSM: Precalculus

=\/l2)(3
=\/4x2«/;
=2xh3x
/L_i-l
81 /81 9
49 N9 _7
16 416 4
Vasgx®  [48x3 5
— = ]6x“=4x
B VY b
Vi50x*  [150x*
«/5 3x
=+/50x7
=v25x24§
=5[x]\/§

T3 +643 =(T+6)W3 =133
6417x —=8+4/17x =(6=8)V17x = =2+/17x

VB +3V2 =442 432

=2\/§+3-\/§
=Q2+312
=542

50x —+/8x =+/25-2x — /4 2x
=5v2x —2+2x
=(5-2n2x

=3{2x

318 +550 =392 + 54252
=3-3/2+5-52
=942 +25V2
=(9+2512

=342



SSM: Precalculus Chapter P: Prerequisites: Fundamental Concepts of Algebra

3 Lo LT 7 53. -3 =-3
N1 AT AT T
55. Y32 =3Y8-4=3BY4=2.34
7, Y2 _2 5 10
BN 5 A5 5 57. Yx* =x? x=xx
13 13 3-41 59. 9 -6 =354 =272 =272 =3%2
39. 37T 34411 3-411 Jears -
_ 133-+11) 61, No4x  _ ’64_x=§/32x5=2x
32_(‘/ﬁ)2 A2x 2x
=—‘3(;’"1‘/1ﬁ) 63. 36"2 =36 =6
=13(3—2Jﬁ) 65. 83 =38 =2
2/3 _ 2 _s2_
a7 1 5+2 67. 125*% =(}125)" =57 =25
J5-2 A5-2 5+2
_ 145+ 6. 245 =L -1
"W e
=7(J§+2) 7L (7x1/3)(2x1/4)=7_2x1/3_x1/4
5-4
0B+ —14. /3+1/4
— 14,712
6 6  5-43
43. = : 12 1/2
V5+43 V5+43 5-43 73. 20x =(@_)_"
B 6('\/3‘—‘\/5) 5X1/4 5 X”4
(W5)% =(3)% — 4. \2-14
_ 65 -43) _4yrs
5-3 5
=6(J§_J§) 7s. (x2/3) =, 2332
2
=35-4/3
(5 -+3) 77, (25x%y0)V2 = p5V/2 412 612 _ 5,28

3 _§/ 3 -

45. X125=45" =5 79. 452 —52/4 _sU2 _ 35
3 _

47. Y-8 =3(-2)° =2 6 = 1613 = 2

81.
49. 4/-16 is not a real number.

51. {(=3)* =|-3=3

83. §xt = 46 — k3
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85. 2+5L with L =40 gives 93.-97. Answers may vary.

24/5-40 = 2+/200 0. 60100025
=24100-2 - OO
=2-10V2 X 160195005 |x | 60.19x09%*
=202
The speed of the car prior to the accident ! 60.19 17 64.61
was 20~/2 miles per hour. 2 61.24 18 | 64.70
9 3 61.87 19 |64.79
87. —=——
" h A5-1 4 62.31 20 | 64.87
- % . % 5 |62.66 21 | 64.95
5-1 +/5+1
W) 6 62.95 22 | 65.03
- (52 =12 7 63.19 23 | 65.10
_2(5+1) 8 | 63.40 24 | 65.17
5=
9 63.59 25 | 65.23
_2(5+1)
A 10 |63.76 26 | 65.30
_5+1 11 | 6391 27 | 65.36
_ 1.6% 12 | 64.05 28 | 65.42
13 | 64.18 29 | 65.48
. . 2 .
89. 7 “262 LI “26 3 14 | 6430 30 |65.53
W22 5 15 | 64.41 31 | 65.59
T 6 16 | 6451
7243

6 At the beginning of 1990, the expected

_7 N lifespan was 64.95 years. During 1990, the
! lifespan of African American men first
exceeded 65 years. At the beginning of

91. 0.074%2 =0.07-932 1991, the expected lifespan was 65.03 years.

_ 3
= 0~07(‘/§ ) 101. a. False; (-8)"/ =3/~8 = -2, whichisa
=0.07-3 real number.
=0.07-27
=1.89 . 2 2 2 _

The duration of a storm whose diameter is 9 b. False; ‘/; vy \/(x TIT =Rt

miles is 1.89 hours. if x+y20.

10



SSM: Precalculus Chapter P: Prerequisites: Fundamental Concepts of Algebra

103.

105.

c. False; % =8 M3x

d. True; ol =gli25l2 9

(d) is true.

1/|:|~x[]=5-x7

1/2
(DXD] =557
Square both sides.
D-xD =255
Let |:|= 25and J = 14,

a. 31/2 D31/3

Square both sides. 3|:]32/3 =9l/3

Raise to the third power on both sides.
3
3 =27[>](9"%) =9

b. ﬁ+JT§|:|J7+18
«f7_+«/ﬁD«/7+18=\/§=5

Square both sides.
(7 ++/18)? =7+2126 +18
=25+314 25

Section P.4

Check Point Exercises

1.

a. (—17x3 +4x% —11x=5)+(16x> =3x% +3x—15)
=(=17x> +16x3) + (4x% = 3x2) + (=1 1x +3x) + (=5 —15)
=—x3 +x% -8x-20

b. (13x3 —9x?2 —7x+1)—(7)c3 +2x2 -5x+9)
=(13x3 —9x2 = Tx+ 1)+ (7x> = 2x2 +5x - 9)
=(13x3 +7x3) + (-9x2 = 2x%) + (-Tx +5x) + (1-9)
=20x> —11x%> -2x -8

11



Chapter P: Prerequisites: Fundamental Concepts of Algebra SSM: Precalculus

2. (5x=2)(3x%-5x+4)
=5x(3x% = 5x +4)—2(3x2 = Sx +4)
=5x-3x2 —5x-5x+5x-4-2-3x2+2-5x-2-4
=15x> —25x% +20x—6x2 +10x — 8
=15x -31x% +30x -8

3. (Tx =5)(4x —3) = Txdx + Tx(=3) + (=5)4x + (=5)(=3)
=28x% —21x-20x + 15
=28x% —41x+15

4. a. (7Tx-6y)(3x—y)=(Tx)(3x)+(7x)(=y) + (=6y)(3x) + (=6y)(-y)
=21x% - 7xy — 18xy + 6y°
=21x> = 25xy + 6y°

b.  (x2+5y)% = (x2)? +2(x%)(5y) + (59)°
=x*+ IOxzy + 25y2

5. a. (Bx+2+5y)3x+2-5y)=0Cx+2) —(5y)°
=9x? +12x + 4 - 25y?
=9x2 +12x-25y* + 4

b. (x+y+3)? =Q2x+y) +2Q2x+ y)(3)+ 3>
=4x> +4xy+y> +12x+6y+9
=4x2+4xy+12x+y2+6y+9

Exercise Set P.4

1. Yes; 2x+3x2 -5=3x2+2x-5
3. No; The form of a polynomial involves addition and subtraction, not division.

5. 3x? has degree 2
—5x has degree 1
4 has degree 0

3x% —5x+4 has degree 2.

7. x* has degree 2

—4x>has degree 3
9x has degree |

—12x* has degree 4
63 has degree 0

x? —4x3 +9x-12x* + 63 has degree 4.

12



SSM: Precalculus Chapter P: Prerequisites: Fundamental Concepts of Algebra

11.

13.

15.

17.

19.

21.

23.
25.

27.

29.

31.

(—6x> +5x% —8x+9)+ (17x> +2x% = 4x —13) = (=6x> +17x3) + (5x% + 2x%) + (=8x — 4x) + (9 — 13)

=11x> +7x2 - 12x -4
The degree is 3.

(7x> =5x2 +4x=3) = (5x> —=9x% =8x+11) = (17x> = 5x% + 4x = 3)+ (=5x> + 9x2 +8x —11)
=(17x> = 5x) + (=5x2 +9x2) + (4x + 8x) + (=3 —11)

=12x3 +4x? +12x - 14
The degree is 3.

(5x2 =Tx=8)+(2x2 =3x+T)=(x* —4x—3) = (5x2 = Tx = 8) + 2x% = 3x + )+ (=x2 + 4x +3)
=(5x2 +2x? —x2)+(—-7x—3x+4x)+(—-8+7+3)

=6x2 —6x+2
The degree is 2.

x+D2 —x+D)=x(x2)—x-x+x-1+1(x?)=1-x+1-1
=x3—x?+x+xt—x+1

=x+1

(2x =3)(x® = 3x +5) = (2x)(x2) + 2x)(=3x) + (2x)(5) + (=3)(x2) + (=3)(=3x) + (=3)(5)
=2x3 —6x2 +10x-3x2 +9x—15
=2x>-9x% +19x—15

(x+7)(x+3)=x2+3x+7x+21=x2+10x+21
(x=5)(x+3)=x2+3x-5x—15=x%-2x-15

Bx+52x+1)=0Cx)2x)+3x(1)+52x)+5= 6x% +3x+10x+5=6x2 +13x+5

Rx-=3)5x+3)=2x)(5x)+2x)3)+ (-3)(5x)+ (-3)(3)
= 10)(2 +6x—-15x-9
=10x% -9x-9

(5x% = 4)(3x% = 7) = (5x2)(3x2) + (5x2)(=T) + (=) (3x? ) + (—4)(=T)
=15x* —35x2 —12x% +28
=15x* —47x2 +28

(x+3)(x=3)=x%-32
=x2-9

(3x+2)(3x —2) = (3x)? =22
=9x? -4
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