R.2 Real Numbers and Their Properties 7

Let A =1{2,4,6,810,12}, B=1{2,4,810}, C=1{4,10,12}, D=1{2, 10}, and
U=1{2,4,6,8, 10, 12, 14},

Tell whether each statement is true or false.

53 ACU 4. CCU 55. DC B 5. DCA
57. ACB 58. BC C 5. 0CA 60. §C 0
6L {4,810} C R 62, 0.2} C D 63. BCD 64. ACC

Insert C or L in each blank to make the resulting statement irue.

65. {2,4,6} ____{3,2,5,4,6) 66, (1,5} {0,—1,2,3,1,5}
67. {0,1,2} {1,2,3,4,5} 68. {5.6,7.8) —___{1,2,3,4,5,6,7}
69. % {1,468 70. 6 ¢

Let U=10,1,2,3,4,5,6,7,8,9,10,11,12,13}, M =1{0,2,4,6,8},
N=1{1,3,57,9,11,13}, 0 ={0,2,4,6,8,10,12}, and R=101,2,3,4}

Use these sets to find each of the following. Identify any disjoint sets. See Examples 2—4.

7. M N R 72. M UR 73 MUN 4. MNOU
75. MNN 76, M U Q 77. NUR 78. UNN
79. N' 80, O’ 81. M N Q 82. 0O R
83. AN R 84. 4N Q 85. N U ¢ 86. R U 0§

§.MNNIUR 8. (WURINM 89 (ONMUR 9. RUNNOM
9. M UQINR 92.0NMUN 9. 0NN 9%, (UNEYUR

Let U= {all students in this school}, M = {all students taking this course},
N = {all students taking calculus}, and P = {all students taking historyl,

Describe each set in words.

95, M' 96. MUN ‘ Y. NNOP
. NN 9. MUP 166, PP UM

Sets of Numbers and the Number Line = Exponents Orderof Operations = Properties of Real
Numbers = Order on the Number Line » Absolute Value

Sets of Numbers and the Number Line  When people first counted
they used only the natural nombers, written in set notation as

{1,2,3, 4,...}.  Nutural numbers (Section R.1)
Including 0 with the set of natural numbers gives the set of whole numbers,

{0,1,2,3,4,..}.  Whole numbers

Including the negatives of the natural numbers with the set of whole numbers
gives the set of integers,

{0,—3,-2,~1,0, 1,2,3,...}  imegers
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Integers can be shown pictorially—that is, graphed—on a number line.
See Figure 5. Every number corresponds to one and only one point on the num-
ber line, and each point corresponds to one and only one number. This corre-
spondence is called a coordinate system. The number associated with a given
point is called the coordinate of the point.

The result of dividing two integers (with a nonzero divisor) is called a
rational mumber, of fraction. A rational rumber is an element of the set

F

Rational numbers include the natural numbers, whole numbers, and integers.
For example, the integer —3 is a rational number because it can be written as :12
Numbers that can be written as repeating or terminating decimals are also
rational numbers. For example, .6 = .66666. .. represents a rational number that
can be expressed as the fraction % .

The set of all numbezs that correspond to poinis en a number line is called
the real numbers, shown in Figure 6. Real numbers can be represented by deci-
mals. Since every fraction has a decimal form—for example, % = 25—real
sumbers include rational numbers.

Some real numbers cannot be represented by quotients of integers. These
numbers are called irrational numbers. The set of irrational numbers includes
/3 and V'3, but not V1, V4, \/9,..., which equal 1, 2, 3,..., and hence are
rational numbers. Another irrational number is 77, which is approximately equal
to 3.14159. The numbers in the set {M%,O, V2, 13, w,4} can be located on a
number line, as shown in Figure 7. (Only /2, V5, and 7 are irrational here.
The others are rational.) Since /2 is approximately equal to 1.41, it is located
between 1 and 2, slightly closer to 1. '

The sets of numbers discussed so far are summarized as follows.

p and g are integers and g # 0}. Rattonal numbers

Set Description

Natural Numbers 11,2,3.4,. }

Whole Numbers 10,1,2,3.4,...}

Integers {..,-3,-2,-1,0,1,2,3,.. .}

{i—; {p and g are integers and g 5 0}
Irrational Numbers  {x]x is real but not rational}

Rational Numbers

Real Numbers {x|x corresponds to a point on a number line}

PTG (DENTIFYING ELEMENTS OF SUBSETS OF THE

" REAL NUMBERS

let set A = {—8,-6, - f,-%,(), %, % 1,\/5, \/5,6}. List the elements from
set A that belong to each set.

(a) natural numbers (b} whole numbers (¢) integers

(d) rational numbers {e)} irrational numbers (f) real numbers




R.2 Real Numbers and Their Properties 9

Solution

(a) The natural numbers in set A are 1 and 6.

{(b) The whole numbers are 0, i, and 6.

{c) The integers are —8, —6, —“1;?" {or —=3),0, i, and 6.

(d) The rational numbers are —8, —8, wl;f {or —3), m%, 0. %, %, I, and 6.
{e) The irrational numbers are V2 as_ad V3.

(f) All elements of A are real numbers.

' NOW TRY EXERCISES 1, 11, AND 13, <

The relationships among the subsets of the real numbers are shown in
Figure 8.

. Rational numbers. . -

PR ]ri‘&_tional numbers..
i T 0

7

" Whote
‘numbers
0

Natural
numbers
1,2,3,4,
5, 37,40

The Real Numbers
Figure 8

Exponents The product 2 - 2 - 2 can be written as 2%, where the 3 shows
that three factors of 2 appear in the product. The notation a" is defined
as follows.

If n is any positive integer and a is any real number, then the nth power of
ais
a"=aa-a-a

a factors of o

That is, ¢" means the product of n factors of a. The integer n is the exponent,
a is the base, and @ is a power or an exponential expression (or gimply an
exponential). Read a” as “a to the nth power,” or just “a to the nth.”
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EVALUATING EXPONEMNTIAL EXPRESSIONS
Evaluate each exponential expression, and identify the base and the exponent.

@) 4 (b (-6 () -6 (d)4-3" (e) (4-3)

Solution

A

{a) 4 =4 -4-4'= 64 The baseis 4 and the exponent is 3.

factors of 4
(b) (=67 = (~6)(~6) = 36
The base is ¢ and the exponent is Z.

(c) —&*=—(6-6)= 36
The base is 5 and the exponent is 2.

(d) 4-3¥ =4+3-3=36 Thebaseis 3 and the exponens is 2.
'3 =33, NOT3 - 2

(&) {43 =12 =144
The base is 4 - 3 or 12 and the exponent is 2.

! !
| NOW TRY EXERCISES 15, 17, 19, AND 21,4 ;

» Cautior Notice in Examples 2(d) and {(e) that ]

4.3 @437 3

Order of Operations When a problem involves more than one opera-
tion symbol, we use the following order of operations. .

If grouping symbols such as parentheses, square brackets, or fraction bars
are present:

Step 1 Work separately above and below each fraction bar.

Step 2 Use the rules below within each set of paremtheses or square
brackets. Start with the innermost set and work outward.

If no grouping symbois are present:
Step 1 Simplify all powers and roots, working from left fo right.

Step 2 Do any multiplications or divisions in order, working from left to
right.

Step 3 Do any negations, additions, or subtractions in order, working
from left to right.
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USING ORDER OF OPERATIONS

Evaluate each expression.

@ 6+3+2-5 B B+6+7-3~6
447 (-3 + (=5)

@53 D s s

Solution

(@) 6 =34+ F3=6 =3+ 45  Duadune e sxpinential,
=3 1+ 83 Thvigde,
=2 & 4

| vultiplyordivide i
% oder from o toight.

L

B E+6 T3 —-6=14+7T-3 ~ 6  Work within the parenthess.

(d} L + (_—5) - —I 37’ + {MS) Funlunts e
2(—8) ~ 5(3) 20-8) — 530 T
27 + {—5) o
. _16 "::' 15 s‘v’%tFi!ii.H}:
22 ) )
=22 g -2

 NOW TRY £XERCISES 23, 75, AND 31, 4 |

USIMG ORDER OF OPERATIONS

Evaluate each expression ifx = —2,y = 5, and 7 = —3.

2x — 5) + 4y
7+ 4

(a) —dx® — Ty + 4z (h)

Solution

(@) —47 — Ty + 47 = =42 — 7(5) + 4(—3)
g T I

., Useparentheses

v grguind substituted
“values'to-avoid emore.

= —4(4) — 7(5) + 4(=3) Ealuate e exponeniial,
=16 —35 - 12 Mgt
= —§3

i
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(b) %(X - i‘*‘ dy - 2(-2 ~ ﬁfjﬁ@ Substituter x = =2, y = 3 4nd
‘ ¢+ 4 —3 44 z= =3
2(=70 + 20 . i )
= _“T*— Work inside parentheses; multiply: add.
= 2{49) + 20 Evaluate the exponential.
= 98 + 20 Multipty.
=118 Add.

lLNOW TRY EXERCISES 33 AND 39,

Properties of Real Numbers The following basic properties can be
generalized to apply to expressions with variables.

For all real numbers a, b, and ¢
Property
Closure Properties

a -+ b is areal number.

ab is a real number.

Commutative Properties
a+b=5bh4q
ab = ba

Associative Properties
fatb)y+c=a+ (B +o
(ab)e = albc)

1dentity Properties
There exists a unique real number
0 such that

a+0=a and O +a =g
There exists a unigue real number
| such that

a*l=g and 1-g=a.

Inverse Properties
There exists a unique real number
—a such that

a+{—a)=0and —a +a = §.

ifa # 0, there exists a unigue reat
number ;Iz such that

1
— g =1,

1
a*—=1 and
a a

Distributive Properties
alh + )= ab + qc
ah ~ ¢) =ab — ac

Description

The sum or product of two real
numbers is a real number,

The sum or product of two real
numbers is the same regardless of
their order,

The sum or product of three real
numbers is the same no matter which
two are added or multiplied first.

The sum of a real number and 0 is
that real number, and the product of
a real number and 1 is that real
number.

The sum of any real number and its
negative is 0, and the product of any
nonzero real number and its recipro-
calis 1.

The product of a real number and the
stm {or difference) of two real num-
bers equals the sum (or difference)
of the products of the first number
and each of the other numbers.
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Geometric Model of the
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Figure 9
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w» Caution Notice with the commutative properties that the order changes
| from one side of the equality symbol to the other; with the associative proper-
| ties the order does not change, but the grouping does.

- Associative Properties..

b+ 40 =@+ +9 ) x+4H+I=x+(4+9

T2y =(3-2}-7 T3 =07-5-2

a
!
§
i
; 'Céﬁimﬁtaﬁire_s‘I'-’rap;ert'i'es.--;-‘--
L : R
{
|
L

UEING THE COMMUTATIVE AND ASSOCIATIVE
PROPERTIES TC SIMPLIFY EXPRESSIONS

(c) *101)(?)
)

Simplify each expregsion,

(ay 6 + (9 + x} (h) —g(IGy)

Solution
(a) 6 + (9 +x)= (6 + 9) + x =15+ x Associative property
5 .
) *(i6y) g 16 y = iOy ASROCIALIVE DrOperty
6 6
(e) —10p (5> = g(— iOp} Comptative property
6

== [Sg (= 10) jl p Agsocialive property
= —]2p Multiphy.

| NOW TRY EXERCISES 61 AND 43, |

Figure 9 helps to explain the distributive property. The area of the entire
region shown can be found in two ways. We can multiply the length of the base
of the entire region, 5 + 3 = &, by the width of the region,

A5+ 3) = 4(8) = 32
Or, we can add the areas of the smaller rectangles, 4(5) = 20 and 4(3) = 12.
4(5Y + 4(3) =20 + 12 = 32
The result is the same. This means that

45+ 3) = 4(5) + 4(3).

' 3 Note The distributive property is a key property of real numbers because :
' 1t is used to change products to sums and sums to proclucts
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1

— 7 2z .
~EL T g
-5 -4-3-2-1 0 1 2 3 4 5§

Figure 10

Dhigtanes Pegtapmes

i 5, B 5,

% Absolute Value

Figure 11

[V USING THE DISTRIBUTIVE PROPERTY
Rewrite each expression using the distributive property and simplify, if possible.
(a) 3(x + ¥ by —{m — 4n)
© —%(%m —~ %n - 27) d 7p + 21
Solution '
AT |

(@) 3x +y)=3x+ 3y % Be carefuliéwiiiﬁ_"_':-3-';
(b) —(m — 4n) = —1(m = 4n) oy thenegative sighs.

= —im) + (—1(~4n}

= m + 4n
= |
(¢ {g (gm - %n - 27) = Lz(%-m) + {: (w;n) + = {=27)
4 I
== Em - '*2'“*1? -8

j NOW TRY EXERCISES 57, 59, AND &5. < |

Order on the Number Line I the real number a is to the left of the
real number b on a nuinber line, then ' ’

ais less than b, written a <b. . | Theinequaiit;tm

i

. . w symbol must |

If a is to the right of &, then % point toward the |
. . ) L {esser number. |

a is greater than b, written a > b, b——————

For example, in Figure 10, —/5 i4 to the left of — l»;l on the number ling, so

-5 < — ]—-}, and V20 is to the right of =, indicating V20 >

Statements involving these symbols, as well as the symbols less than or equal
to, =, and greater than or equal to, =, are called inequalifies. The inequality
a < b < csays that b is between a and ¢ sincea < band b <.

The distance on the number line from a number to 0 Is
called the absolute value of that number, The absolute value of the number g is
written |a|. For example, the distance on the number line from 5 to 0 is 5, as
is the distance from —3 to 0. (See Figure 11.) Therefore,

|5} =35 and |~5]|=3.

& Note Since distance cannot be negative, the absolute value of a number
. is always positive or (. !
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The algebraic definition of absolute value follows.

For all real numbers «,

a ifa=90
—g ifag <.

That is, the absolite value of a positive number or 0 equals that number; the
absolute value of a negative number equals its negative (or opposite).

EVALUATING ABSOLUTE VALUES

Evaluate each expression,

(a) mg— by |81 (¢) —|-2! (d) |2x],ifx = »
Solution
51 s
(@) i == by ~|8f=-(8) =8
(€ —l -2 =~(2) = - () [27] = 2

|NOW TRY EXERCISES 77 AND 79, |

|
W}

Absolute value is useful in applications where only the size (or magnitude),
not the sign, of the difference between two numbers is important,

MEASURING BLOOD PRESSURE DIFFERENCE

Systelic blood pressure is the maximum pressure produced by each heartbeat,
Both low blood pressure and high blood pressure may be cause for medical
concern. Therefore, health care professionals are interested in a patient’s
“pressure difference from normal,” or P, If 120 is considered a normal
systolic pressure, P, = |P — 1201, where P is the patient’s recorded systolic
pressure. Find P, for a patient with a systolic pressure, P, of 113,

Selution Py= {7 = 120]

=7 Delinition of absciute value

| NOW TRY EXERCISE 97. |

The definition of absolute value can be used to prove the foilowing.
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For all real numbers ¢ and b:

Property ' | Description
1. la|=0 The absolute value of a real number
is positive or 0.
2. |—al =lal The absolute vaiues of a real num-
: ber and its opposite are equal.
3. |a]-|b]| = |ab] The product of the absolute values

of two real numbers equals the ab-
solute value of their product.

q lal _|a ® £ 0) The guotient of the absotute values
"1b| Tl p of two real numbers equals the ab-
solute value of their quotient. _ :
5.1a+ bi=<|al+|b| The absolute vahue of the sum of two L

real numbers is less than or equal to

the triangle i ality
(the triangle inequality) the sum of their absolute values.

R R A R

- LOOKING AHEAD TO CALCULUS To illustrate these properties, see the following.
One of the most important definitions j—151=15=0 Property |

i H i o
in calenlus, that of the Timit, uses

absolute value. | 10! = 10 and 110 = 10, so | —10} = [10].  Propesty 2

Suppose that & function fis defined I5x] =5} ]x| = 5\ x| since 5 is positive.  Property 3
at every nurnber in an open interval f
containing o, except perhaps at ¢ itself, 21 kzi . 2 0 -
Then the limit of f{x} as x approaches ; = i‘“’[ = ly I S Property 4
ais L, written o ‘
To illustrate the triangle inequality, we leta = 3 and b = —7.
Him flx) = L, .
0+ bl =13+ (D) = |-4] =4
if for everv ¢ >  there exists a 8 > 0
o [ = Tl = - -
such that! f{x) — L| < e whenever jaj + EM = ‘{3{ + l 7g =34+ 7=10
0<jx—aj<é Thus, ]a + b% = %al 4+ ]b] Property 5

i
i

| OW TRY EXERCISES 89, 81, AND 93. €

EVALUATING ABSCLUTE VALUE EXPRESSIONS

Letx = —6 and v = 10, Evaluate each expression.
. 2 e [ By
@ [2x = 3y| 2
Lyl
Solution

{(a) ‘2 - 3)’\ == %2{ &) - 3(]0}\ Substitute.

= |12 — 30] Work inside

= 5-42[ Subdract.
== 42

abaolute value barg: maltiphy,




) 2lx|

=13y} _2[=6] — |3(10)]

|2y ] [—6(10)]
_2+6 -~ [30]
T -60]
12— 30
T

~18

60
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!
:

=61 = & mudiiply,

Muitiply, 307 = 300 s e

Subtract

Lowesi ermy, " = - f

| NOW TRY EXERCISES 33 AMD 85. 4]

Absolute value is used to find the distance between two points on a num-
ber line.

R IS

Ifp ancE‘Q are points on the number line with coordinates a and b, respec-
tively, then the distance d(P, O} between them is

P,y = b —al or dP,Q)=la-b|

That is, the distance between two points on a number line is the absolute value

, %) of the difference between their coordinates in either order. See Figure 12. For
AP0y b example, the distance between —5 and 8 is given by
Figure 12 i8*‘("5)]m|8+5lnu3|=5.3.
Alternatively,
[{(~35) — 8] =|-13] = 5.
| NCW TRY EXERCISE 103. -4
Exercises

1. Concepr

Match each number from Column I with the letter o letters of the

sets of numbers from Column II to which the number belongs. There may be more
than one choice, so give all choices.

I
@ o
(b} 34
9
() — "
(d} V36
(e) V13
(f) 2.16

mEEORE

I
Natural nuinbers
Whole numbers
Integers
Rational numbers
Trrational numbers
Real numbers

Y - . . , . .
i£] 2. Explain why no answer in Exercise | can contain both D and E as choices.
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Concepr {heck  Decide whether each statement is true or false. If it is false, tell why.

3. Every integer is & whole number. 4. Every natural sumber is an integer.

5. Every irrational mumber is an integer. 6. Every integer is a rational number.

7. Every natural number is & whole 8.
number.

Some rational numbers are irrational.

9. Some rational numbers are whole
numbers.

10. Some real niambers are integers.

Let set B = {—6, - %2"! —'gé, -V3,0, ,%, I, 2#,3,\/&5}. List all the elements of B that

belong 10 each set. See Example 1.

11. Natural numbers 12. Whote numbers

13. lotegers 14. Rational numbers

Evaluate each expression. See Example 2.

15. -2° 16, —3° 17. (=2¥ 18, —2¢

19. {—3Y 20, (—2)° 21, —2- 3 22, —4(—5Y
Evaluate each expression. See Example 3.

23, —2+5-+12+3 24. 93 ~-16+4

25. —4(0 — 8) + (=N (2)
27, (4~ 29 (-2 + V25)

(5 -3) 1

-8 4— (—4)(—6) + 12

26. 6(—35) — {(=3){2)*
28 [-3 ~ (-pl[Vie- 2]

w5 (3))-6-%)

15+5-4+6—8

29.

31, 32,
4 ~ (~3) -6~ (—5} — 8§ + 2
Evaluate each expression if p == —4, ¢ = 8, and r = —10. See Example 4.
5 +
33. 2~ Tg+ 77 M, -p 29+ r 147
qg+p
g _r
3 3 5 4 5
36. 2 O 38,
Ip - 2r r P r o g
22
~{p + 2§ = 3r + 2
39, AP+ 2F = 3r 4, 24120+ p)
2-gq F 3

I . T A Y ) Ay s TS
Fassing Raving for N Iarieriacks

{se the formula
Passing Rating ~ 85.68(5) + 4.31(F) + 326.42(f) -~ 419.07(),

where A = number of passes attempted, C = number of passes completed, ¥ = fotal
mumber of yards gained passing, T = number of touchdown passes, and I = number
of interceptions, 1o approximate the passing rating for each NFL quarterback in
Exercises 41-44. (The formula is exact to one decimal place in Exercises 41-43 and in
Exercise 44 differs by only | 1.) (Souwrce: www.NFL.com)
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_ NFLQuartehack | AL oc oy por o
41. Brad Johnson 451 281 3049 22 6
42, Trent Green 470 287 3690 26 i3
43, Drew Bledsoe 610 375 4359 24 15
44, Peyton Manning 591 392 4200 27 19

Hipod Aleolof Con

censration The Blood Alcohol Concentration {BAC) of a person
who has been drinking is given by the expression

number of 0z * % alcohol X 075 + body weight in b ~ br of drinking X .015.

(Source: Lawlor, 1., Aute Math Handbook: Mathematical Calculations, Theory, and
Formulas for Automotive Enthusiasts, HP Books, 1991.)

45. Suppose a policernan stops a 190-15 man who, in 2 hr, has ingested four 12-0z beers
(48 0z}, each having a 3.2% alcohol content. Calculate the man’s BAC to the nearest :
thousandth, Follow the order of operations. -

46, Find the BAC 1o the nearest thousandth for a 135-1b woman who, in 3 hr, has dronk
three 12-0z beers (36 oz}, each having a 4.0% alcohol content,

47. Calculate the BACs in Exercises 45 and 40 if each person weighs 25 1b more and the
rest of the variables stay the same. How does increased weight affect a person’s BAC?

48. Predict how decreased weight would affect the BAC of each person in Exercises 45
and 46. Calculate the BACs if each person weighs 25 Ib less and the rest of the
variables stay the same.

Identify the property illustrated in each statement. Assume all variables represent real
numbers. See Examples 5 and 6. :

49. 6+ 12 + 6- 15 = 6(12 + 15) 50, 8(m + 4) = (m + 4) - 8

24+m 2
P22 ifmA20r~2
2~ m 2 m

51. (t—-6)-(i)=l, ifr—-6+=0 52

533, 75—y +0=75—y 54. 1 + 7 is a real number,

to b — a? Support your answer with examples.

56. Is there an associative property for subtraction? That is, does (¢ — b) — ¢ equal
a — {& — ¢} in general? Support your answer with examples.

Use the distributive property to rewrile sums as products and products as sums. See
Example 6.

57.8p — 14p 58. 15x — 10x 59, ~4(z — 3 60, —3(m + n)

Simplify each expression. See Examples 5 and 6.

3 :
61. %(gzz) 62. (E r) {(~12} 6. {m+5+6
64, 8 4 85 3w, 32 40 66 ——-"1“"{20 + 8y — 32z
L8 e+ T s 97»1*272 5 v =y (20m v — 377)
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Concept Check  Use the distributive property 1o calculate each valie menzally.

77217 + 28+ 17 68. 32 - 80 + 3220

5 1 501 2 3 23
R P 0, 1T 14— 1T d
69. 123+ 15 =234 1) 70. 1750 145 = 170047

Cpneepi Check  Decide whether each statement is true or faise. If false, correct the
statement so it is true.

.16 - 8= 61— I3 2. (=3 =13
516 =1]-5-6] |-14f 14
73, -5 - |6]=|~5+6] ‘ 74. .]2’ =1
75, |a ~ bl ={al = {b|ifb>a>0 76 If a is negative, then {a| = —a.

Evalugte each expression. See Example 7.

) 4 7
77. |—10] 78. |—15] 79, — i 80. W’E’\
Let x = —4 and y = 2. Evaluale each expression. See Example 9. 7
g1 {x — yi 82. |2x + Syi 83. |3x + 4y| 84. | -3y + x|
Ayl — 3z 4xi 4 4 —8y + xi oL+ 2y
85. J—j{——M‘ g6, Azt 42} g7, T gg, XL+ 2|
[x)’% bl 'ﬁul 5+x

Justify each statement by giving the correct property of absolute value from page 16.
Assume all variables represent real numbers.

| ~
89. |m|=|-ml 90. \—k|=0
91, 19|+ |—6] = |54 92, |k~ m| = |kl + |=m]
~127  {-12]
30112 + 11 =0 4, | =
93. 112 1r| = _ g i 5 5]

Solve each problem.

95, (iolf Seeres In the 2007 Masters Goif
Tournament, Zach Fohnson won the finat
round with a score that was 3 under par,
while the 2006 tournament winner,
Phil Mickelson, finished with a final-
round score that was § over par. Using —3
to represent 3 under par and +3 to repre-
sent 5 over par, find the difference between
these scores (in either order} and take the
ahsolute value of this difference. What
does this final number represent? {Source:
WWW.INAsters.org)

9. Tuil Footbal! Yardage During his 16 yr in the NFL, Marcus Allen gained 12,243 yd
rushing, 5411 yd receiving, and —6 yd rerurning fumbies. Find his total yardage
(called all-purpase yards). Is this the same as the sum of the absolate vatues of the
three categories? Why or why not? (Source The Sports Ilustrated 2003 Sports
Almanac, 2003.)

97, Elond Pressure Difference  Caloulate the Py value for & woman whose actual
systolic pressure is 116 and whose normal vaine should be 125. (See Example 8.)
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98, Sysiofic Hiood Fressure I a patient’s P, value is 17 and the normal pressure for

his gender and age should be 130, what are the two. possible values for his systoiic
blood pressure? {See Example 8.)

Windckill . The windchill factor is a measure of the cooling effect that the wind has on a
person’s skin. It calculazes the equivalent cooling remperature if there were no wind. The
chart gives the windehill factor for various wind speeds and lemperatives at which frost-
bite is a risk, and how quickly it may occur,

Temperature (°F)
Calm 40 30 20 i 0

5 | 36 25 - 13 1 11
T 103 2 3 -4 -6
£ 15 |32 13 6 -7 -1
® 20 (30 17 4 -9 -22
225 29 16 3 11 24
T 30 | 28 15 T =12 26
= 35 | 28 14 0o -14 27

a | 27 13 -1 -15 29

] 30 minutes

Sowurce: National Oceanic and Aunosphéric Administration, National Weather Service.

10 minutes = 5 minutes

If we are interested only in the magnitude of the difference between two of these entries,
then we subtract the two entries and find the absolute value. Find the magnitude of the
difference for each pair of windchill factors.

99. wind at 15 mph with a 30°F temperatere and wind at. 10 mph with a —10°F
temperature

100. wind at 20 mph with a —20°F temperature and wind at 5 mph with a 30°F
temperature

101. wind at 30 mph with a —30°F temperature and wind at 15 mph with a2 —20°F
temperature

102, wind at 40 mph with a 40°F temperature and wind at 25 mph with a —30°F
temperature

Find the given distances between points B G, R, and S on a number line, with coordi-
nates —4, — 1, 8, and 12, respectively.

163, diP, ) 164, d(P.R)

165, d(Q,R) 106. d(0Q.5)

2 Determine what signs on values of x and y would make each statement
true. Assume that x and y ave not O {You should be able to work mentally. }

Cemmept O

107, xy > 0 108, x'y > 0 109, = <o
hd
y? X x
10, > <0 HE =~ >0 112, - >0
X : y ¥




