SECTION 1.1 Numbers

Chapter 1

Introductory Information and Review

Section 1.1: Numbers

» Types of Numbers
> Order on a Number Line

Types of Numbers

In this course, we will worl with real numbers. The following diagram shows the

types of numbers that form the set of real numbers.

Irrational Fuwhes Fational Fumbes

Integer

Whole
Murmbers

Mataral
Mumbers

Real Mumbers

Natural Numbers:
We begin with the right side of the diagram and describe the natural numbers.
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CHAPTER 1 Introductory Information and Review

Irrational Humber Fational Humbezs / The set of natural

mmbers 15

Intezes /
Whole 1,234, }.

Humbers /

]
Mataral
Humbes

Real Mumhers

A natural numberis prime 1ifit1s greater than 1 and itz only factors are itself

and 1. A natural number greater than 1 thatis not prime 15 called composite,

Example:
Classify each of the following natural numbers as either prime or composite.

(2) 37
(b) 18

Solution:
{a) Since 37 15 anatural number greater than 1 and its only factors are 1 and ttself, we

see that 27 15 a prime number.

{by Since 1815 anatural number greater than 1 and the factors of 18 are 1, 2, 3,6, 9,
and 18, we see that 1815 a composite number.

Even/Odd Natural Numbers:
An even natural number 15 one that can be written in the form 2x, where 1z a

natural number. For example, 28 15 ah even natural number: 38 =2.15%

The zet of even natural number is {2, 4 6,8, 10, }

An oddnatural number 15 one that can be written in the form 22— 1, where 22 13

a natural number. For example, 37 15 an odd natural number: 27 =2.1%-1.

The set of odd natural number 13 {1, 3,5, 7.8, }
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SECTION 1.1 Numbers

Whole Numbers:

Irrational Humbers Fational Huwher The zet of whole
Integes tmhers s
Whole - 0,12 3,0,
Mumbes ™ { }
Mataral
Mumbes
Real Numbers

Every natural numberis also a whole number.

wheole mmbers
H—F_\
0, 1,2, 3.

‘-\ﬂ_}
natural mind e

Example:
True or False: Every whole number 15 also a natural number.

Solution:
Falze: 015 awhele number, but 01z not a natural number since 1t does not

kelong to the set {1,2, 3, } .

Integers:
Irrational Mumbes Fational Humbers
p L
Imtegess | | The set of integers is
Whale {.=3-2-10,12,3.]}
Muambes
Mataral
Mumbes
Real Mumhers
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CHAPTER 1 Introductory Information and Review

Every whole number 15 also an integer.

integers
—3 210102, 3,
IL—f_r'
whele mmbers

Example:
True or False: Everyinteger 15 also a natural number.

Solution:
False: —12 15 an integer, but —12 15 not a natural number since it does not

kelong to the set {1,2, 3, } .

Even/Odd Integers:

The intezers can be qualified as even or odd:

{.. e =4 -2 0 24 6, . } 1z the set of even integers; even integers are
divisible by 2.

{.. =50, =-3-1,1.545,.. } iz the zet of odd integers; odd integers are not
diwisible by 2.

Example:
Classify each of the following integers as either even or odd

() 38
) —15

Solution:
(a) Theinteger 38 is even since itbelongs inthe set {..,—6,-4,-2,0,2,4,6,..1.

(b) Theinteger —151s odd since it belongs in the set { L=5,-3-1,1,3 5, } .
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SECTION 1.1 Numbers

Rational Numbers:

Irrational Humbers Eeoe s -”-\

Integes A rational number s a
Whle number that can be put
Mumbes )

in the form p /g, where
Mataral .
Hurhers pand g # 0 are integers,

Real Mumbers

Everyinteger 15 also arational number. Each integer #2 can be expressed as the

ratio of integers by writing me= —.

Terminating decimals and repeating decimals are rational numbers since they

can be written as aratio of integers.

Example:
Express each of the following rational numbers as aratio of integers.

y
() 43

(b) 1.31
(c) 2.3
(d) 29

Solution:

(a) 4% 15 an example of amized number. Itisthe sum of the whole number 4

.2 . : : :
and the proper fracti on 3 (&4 proper fraction 18 one in which the numerator 1s

lezs than the denotninator.)

WWe can write a tnized number as an imnproper fraction. (An improper fraction

1z onie in which the numerator 15 greater than or equal to the denominator)

4E=(3)(4j+2 _lz2+2 14
3 3 3 3
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CHAPTER 1 Introductory Information and Review

(k) 1.21 1z an example of a terminating decimal.

1312121 181
100 100

(c) 23izan example of a repeating decimal. 2.3 can also be written as

233335 (The three dots are used to indicate that the digits repeat in the

pattern indicated.)
L
i3

(d) 20="

Irrational Numbers:

/""'* == eyt frerael] Mot zre

An irrational number
cannot be expressed

as the ratio of integers.

Al nonterminating,
nonrepeating decimal s

are irrational numbers.

Fational Huambers

Integers

Whole
Mumbers

Hataral
Mhambers

Real Mumbers

Examples of irrational numbers are 7, &, —JE and xE (The square root of any

prime number i3 an irrational number.)

LAppromimate values for the four srational numbers given above are shown below:

s 5142
g 2718

g2 = 1.414
JEe170

(The symbol = 15 read "5 approxim ately equal to")

6
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SECTION 1.1 Numbers

Real Numbers:

A real number is a number that 18 either rational or irrational (but not both). Every
real number can be written as either a terminating decimal, a repeating decimal,

of a nonterminating, nonrepeating decimal.

A real number x1s postive ifit 15 greater than 0. Thisis written as x = 0. A redl number
yisnegativeifitislessthan 0. This 13 written as y < 0. The real number 0 15 netther

negative nor postive.

Example:
Circle all of the words that can be used to descnbe the each of the numbers below.

(2) 26  (b) 29
Even, Odd, Positive, Negative, Prime, Composite,
Matural, Wheole, Integer, Eational, Irrational, Eeal

Solution:
(a) 26 18 anatural number since it helongs to the set {1, 2, 3}

Thus, 2615 also a whole number, an integer, a rational number, and a real number.

Since 2615 a natural number greater than 1 and the factors of 26 are 1, 2, 13, and

26 we see that 26 12 a composite number.

since 26 = 0, we see that 26 1z positive.

The integer 26 12 even since it belongs in the set {._.,—6, = =20 24 6, . } .

The results are circled below:

(b) Since 29 15 aprime number, we see that @ iz anirrational number. Thus, f29 is

also a real number.

MATH 1300 Fundamentals of Mathematics 7



CHAPTER 1 Introductory Information and Review

Hote that a real number 12 either rational or irrational but not both.

Since /29 = f29 = 5> 0, we see that @ 15 positive.

The results are circled below:

Even, ©Odd, Negative,
Prime, Composite, Natural,
Whole, Integer, Eational,

Note About Division Involving Zero:

For each number #2 = 0, we have E =0 Diviston by 013 undefined
P

Additional Example 1:
sState whether each of the foll owing numbers 12 prime, composite, of neither. I

composite, then list all the factors of the number.
{a) 29

(b) 42
(@) —14

Solution:
The set of natural numbers i3 {1, 2.5 4, } Prime numbers and composite

numbers must be natural numbers. &4 natural number 13 primeifit 15 greater than

1andits only factors are itself and 1. Otherwise, the natural number 15 composite.

{a) 2915 a natural number since it belongs to the set {1, 2,54, } . The only

factors of 29 areitselfand 1. Therefore, 29 15 a prime number.

(b) 42 iz anatural number since it belongs to the set {1, 2,34, } Mote that
42 =142=221=§("T7=14"3. Thus, the factors of 42 are 1, 2, 3, &, 7, 14, 21,

and 42 Therefore, 42 15 a composite number.

{c) Prime numbers and composite numbers must belong to the set of natural

numbers. —141s anot anatural number since it does not belong to the set

{1, 2,34 } Therefore, —14 15 neither prime nor composite.
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SECTION 1.1 Numbers

Additional Example 2:

Circle all of the words that can be used to describe each of the numbers below.

{a) 10 by =13
Even, Odd, Positive, Negative, Prime, Composite,
Matural, Wheole, Integer, Eational, Irrational, Eeal

Solution:
We wall use the diagram and the defimtions miven helow:

The diazram below illustrates how the natural numbers, whole numbers, integers, rafional

mmnbers, and irrati onal numbers form the set of rea numbers.

Irrational Humbes Fational Fumbes

Integers

Whole
Mumbes

Mataral
Humbes

Real Mumhers

Natural Numbers:
The set of natural numbers iz {1, 2.3.4, . }

Whole Numbers:
The et of whole nuwmnbers 1= {D, 1,23, .. }

Integers:
The set of integers 15 {...,—3, —-2,-1.01,2 3, .. }

Prime/Composite Numbers:
A natural number is prime if iti1s greater than 1 and itz only factors are itself

and 1, otherwise, it iz composite,

Positive/Negative Numbers:
A real number x1s postive ifit 15 greater than 0. Thisis written as x = 0. A redl number

yisnegativeifitislessthan 0. This 13 written as y < 0. The real number 0 15 netther

negative nor postive.

MATH 1300 Fundamentals of Mathematics 9



CHAPTER 1 Introductory Information and Review

Even/Odd Numbers:
The integers can he qualified as even or odd:

{...,— 6,—4, -2 0 24 6, .. } iz the set of ewven integers; even integers are
divisible by 2.

{._.,— 5-3-11755,.. } 1z the set of odd integers, odd integers are not
divisible by 2.

Rational Numbers:
A number that can be written in the form p /g, wherep and g = 0 are integers,

15 a rational number,

(8) 10is anaturd number since it belongs to the set {1, 2,3,

From the diagram shown above, we see that 1012 also a whole number, an

integer, a rational number, and areal number.

=ince 1015 a natural number greater than 1 and the factors of 10 are 1, 2, 5, and

10, we see that 1015 acomposite number.
cince 10 =0, we see that 101z positive.
The integer 1015 even since it belongs in the set {...,—6, -4 -2 024 6 } .

The results are circled below:

Even,

Frime,

(b) —131s an integer since 1t belongs to the set {_..,—3, -2 -1.01,2, 3}

From the diagram shown above, —13 15 also a rational number and a real number.

Mote that —13 does not belong to the following sets of numbers:
{U, 1,2.3,.. } {whole numbers)
{1, 2.3, } {natural numbers)
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SECTION 1.1 Numbers

since —13 <0, we see that —13 13 negative.
The integer —13 15 odd since it belongs in the set {._.,—5, -3 =113 5. }

The results are circled below:

Ewen, Positive,

Prime, Composite, MNatural,

1-.'rﬂfh-::-lna,
(Real

Trrational,

Additional Example 3:

Circle all of the words that can be uzed to describe each of the numbers below,

{a}é ®) 7

Even, Odd, Posttive, Negative, Pnme, Composite,
Matural, Whele, Integer, Eational, Irrati onal, Eeal

Solution:
We wall use the diagram and the definitions gven below:

The diagram helow illustrates how the natural numbers, whole numbers, integers, ratonal

mmbers, and irrati onal numbers form the set of real numbers.

Irrational Humbes Fational Humbes

Integers

Whole
Mumbes

Hatural
Mumbes

Real Mumhers

Natural Numbers:
The set of natural numbers iz {1, 2.3.4, . }

Whole Numbers:
The et of whole nuwmnbers 1= {D, 1,23, .. }

MATH 1300 Fundamentals of Mathematics
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Integers:
The set of integers 15 {...,—3, —-2,-1.01,2 3, .. }

Prime/Composite Numbers:
A natural number is prime 1if it 15 greater than 1 and 1tz only factors are itself

and 1, otherwise, it 1z composite,

Positive/Negative Numbers:
A real number x1s poative ifit is greater than 0. Thisis written as x > 0. A redl mumber

yis negativeifitislessthan 0. This 13 written as ¥ < 0. The real rumber 0 15 netther

niegative nor postive.

Even/Odd Numbers:

The integers can be qualified as even or odd:

{...,— G,—d —2.0 24,6, .. } 1z the set of even integers; even integers are
divisible by 2.

{...,— 5,—-5-1,1,55,.. } iz the zet of odd integers; odd integers are not
divisible by 2.

Rational Numbers:
A number that can be written in the form p/g, wherep and g = 0 are integers,

15 a rational number

: : 3. :
{a) =ince 3 and 8 are integers, we see that 3 15 a rational number.

12

Hote that g does not belong to the following sets of numbers:

{._.,— 3-2-101 2 3} (integers)
{U, 1,2,3,.. } {whole numbers)
{1, 2.3, } {natural numbers)

From the diagram shown above, we see that g iz alzo areal number.

. 3 E3 .
Since A =0, we see that g 13 positive.

University of Houston Department of Mathematics



SECTION 1.1 Numbers

The results are circled below:

Ewven, Odd, Hegative,

Prime, Composite, MNatural,

Whole, Integer,
Trrational,

(h) If 2212 a prime numb e, then —u'rr; 1z an irrationa number. Since 713 a prime

tymber, we see that ﬁ 15 an irrational number,

From the diagram shown above, we see that ﬁ 15 dlso areal number.

Mote that a real number 15 etther rational or irrati onal but not both.
Since ﬁ = ﬁ = 2= [, we see that xﬁ 15 positive.

The results are circled below:

Even, Odd, i@ Hegative,
Prime, Composite, Natural,
Whole, Integer, Rational,

Additional Example 4:

TWhich elements of {—10.2, -5, 0, glﬁqfﬁ 23,25 é}belong to the categories

listed below”

{a) Matural, (b) Prime, (c) Composite, {d) Whole, (g) Integer, (f) Even, {z) Odd,
i(h) Eational, (1) Irrational, (1) Eeal, (k) Poaitive, (1) MNegative

Solution:
{a) Identi fr the elements in the given set that are natural mumbers.

231z anatural number since it belongs to the set {1, 2.3 . }

MATH 1300 Fundamentals of Mathematics 13
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ibfc) Decide which natural numbers are prime and which are composite.

2315 a prime number since 1t1s a natural number greater than 1 and its only

factors are itzelf and 1. There are no composite numbers in the given set.

(d) Identi fir the elements in the given set that are whole numbers.

0 and 23 are whole numbers since they belong to the set {EI, 1,23, }

{e) Identi fr the elements in the given set that are integers.

-8, 0, and 23 are integers since they belong to the set {...,—3,—2,— 10,1, 2, 3}

{fig) Decide which integers are even and which areodd.
The integers — 8 and 0 are even since they belong to the set

(L —6,-4-202456_ ]

Theinteger 23 1: odd since 1t belongs to the set

(.-5-3-1135_]}

{h) Identify the elements in the given set that are rational numbers.

14

Eecall that a number that can be written in the form p /g, where p and

g # [ are integers, 15 a rational number,

Al terminating and all repeating decimals are rational numbers since they

can be expressed as the ratio of two integers,

-10.2 -8, 0,3, 123,23, 251
g 2

are rational numbers:

—10.2 (terminating decimal)
0 2 10z _-102

10 10 10

—g=_"
1
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SECTION 1.1 Numbers

0=—
1

1.23 (repeating decimal)

1_53:%
899
23:§
1

25% {mized number)

251201
a

(1) Identify the elements 1n the mven set that are irrational numbers.

J17 iz irrational since the square root of a prime number iz irrational. Its

decimal representation 13 nonterminating, nonrepeating.

(1) Identify the elements in the given set that are real numbers. ze the diagram

below.

Irrational Fumbers Fational Mumbes

Integers

Whole
Mumbes

Hataral
Humbes

Real Mumhers

From the diagram shown above, all of the numbers —10.2, -5, D,%, l.ﬁ,

u"rﬁ, 23 and 25% are real numbers.
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(k1) Identify the elements in the given set that are negative (less than 0) and
identify those elements that are positive {greater than 0). Eecall that 01

neither negative nor positive.

Those elements that are less than 0 and consequently negative are

=102 and -85

Those elements that are greater than 0 and consequently positive are

%, 123, 17, 23, and 25%.

Order on a Number Line

The Real Number Line;

We can graph real numbers on a number line. For each real number, there
corresponds exacly one point on the line. Also, for each point on the line
there corresponds exactly exactly one real number. This number iz called the
coordinate of the point. The point on the real number line whose coordinate 18

01z called the origin.

1

Points to the night of the origin have positive coordinates. Points to the left

of the onigin have negative coordinates.

Example:
Graph the following numbers on the number line:
—1.5,—%, 0,42, 2

(Hint: TTse the approximati on: \Eml.dﬂ.]

Solution:

=445
3 2 .15 -1 0 1

&
[ ]
[ ]
L ]

¥

e
Ly ]
o
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SECTION 1.1 Numbers

Inequality Symbols:

It areal number x 13 less than a real number v, then we wnte x < ¥ . The inequality symbeol < 13 read

"15less than " On a number line the graph of x 13 to the left of the graph of ¥

&
[ ]
[ ]

¥

The coordinates of points increase as we move left to right on the number line.

il
T

A B

direction of mcrease |

The following table describes additional inequality symbols.

Symhol Some Examples
= iz greater than O=—4, =3 322
= i —
= 15 greater than or ecual to 24 224, %21.5, JEEJ_:_J
" .
= 15 less than or equal to ﬁEE, _1.2£_§, ﬁiﬁ
Example:
For each pair of real numbers, place one of the symbeols <, =, or = in the
blank provided.
7 1
_! —32
@ -3 —"73
1 1
®5—s
© 52
5
4 = 2.6
(d) —
Solution:
{a) —% =—3% Express —% as a mixed number: —z=—3l
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1 1 1 1 1 1 -
- = = Express — and — as decumals: — =02 and —=10.18
® 553 ST AR 5 5
{c) 'JE > 2 Comp are squateroots: \E » JE= 2
5 ] } ] 1
dy = < 26 Express — asadema: —=2—=25.
() 2 F 2 2 2
Example:

Find all natural numbers less than «.u"%

Solution:
Mote that 5=+/25 <~/35 and 35 <36 =6 Thus, /35 is between 5 and 6.

Thus, the natural nmumbers that are less than JE are those natural numbers that

are less than & 1,2, 3,4, 5 .

Example:
Find all even integers between —2.75 and 9.8

Solution:
The integers between — 275 and 2.5 must be greater than — 275 and less than

88 Theyare —2,-1,0,1,2,3,4,5,6,7,8and 9.

:::::

The even integers on the listare —2, 0, 2,4, & and &

E 2 Ta s

Additional Example 1:
List the prime numbers between 20 and 40,

Solution:
A prime number 15 a natural number greater than 1 whose only factors are 1tself

and 1.

The set of natural numbers 13 {1, 2 3.4, } The natural numbers between 30 and
40 are greater than 20 and less than 40:

31, 32, 33, 34, 55, 36, 37, 38, 39
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SECTION 1.1 Numbers

Omit the even natural numbers between 30 and 40, They are not prime since

they each have a factor of 2.

31, 3%, 33, 34 35, 36,37, 3, 39

Find the factors of the odd natural numbers between 30 and 40

Odd Natural Factors
Number
31 1, 31
33 1, 3, 11, 33
35 1, 5,7, 35
27 1, 37
39 1, 3, 13, 39

Tzing the results in the table we see that the prime numbers between 20 and 40
are 21 and 27,

The numbers 32, 33, 34, 35, 36, 38, and 29 are composite numbers.

Additional Example 2:
List the composite numbers between -\fﬁ and Sxr and list all the factors of these
numbers. (Hint: Tse the appromimation: =314

Solution:
The given numbers are irrational,

Hote that 3=J§ -::aﬂ_E and 4'1_2 -::\.'{175 =4, Thus, \.'{E 1z between 3 and 4.

S means 5o From the given hint, S =157

List the natural numbers between JE and . Thev must be greater than JE

and less than S

The natural numbers between /12 and 57 are 4, 5.6, 7.8, 9,10, 11, 12,13, 14,
and 15.
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Ormit the prime numbers from the list: 4, %, 6, %, 8 9,10, 3,12, 18, 14,15

The remaining numnbers in the list are composite numbers. Each of these natural

numbers has factors other than itzelf and 1.

The composite numbers between —Jrl_E and Saoare 4,6,8,2, 10,12, 14, and 15.

The factors are shown in the table below,

Composite Factors
Numher

Additional Example 3:

List the composite numbers between -\fﬁ and Sxr and list all the factors of these
numbers. (Hint: Tse the appromimation: =314

Solution:
The given numbers are irrational,

Hote that 3=J§ -::aﬂ_E and 4'1_2 -::\.'{175 =4, Thus, \.'{E 1z between 3 and 4.

S means 5o From the given hint, S =157

List the natural numbers between JE and . Thev must be greater than JE

and less than S

The natural numbers between /12 and 57 are 4, 5.6, 7.8, 9,10, 11, 12,13, 14,
and 15.

Omit the prime numbers from the list: 4, %, 6, %, 8 9,10, 1,12, 18, 14,15
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SECTION 1.1 Numbers

The remaining numbers in the list are composite numbers. Each of these natural

numbers has factors other than itself and 1.

The composite numbers between u"rl_E and S oare 4,6,8,9, 10,12, 14, and 15.

The factors are shown m the table below.

Composite Factors
Number

Additional Example 4:
Fill in the appropriate symbel from the set {-::, >, :}.

(@ 11 11

by —f36__ -6

1 1

© 7% 3

63

(dy 632 =
Solution:

(a) Mote that 11 <+f16 =4. Thus, f11 < 11.

(b) Note that /36 =6. Thus, —f36 = —6 since —+f36 =(=1)4/36 =—6.

{c) Eepresent _é and —— as decimals. Since both numbers are rational, the

decimals will either be terminating of repeating.
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_1 =—0142857
7
—l =—0.125
8
1 1
Thus, —— » —— .
8 7
{d) Eepresenting g as a decimal , we see that §=6i= .3
10 10 10
63

Thus, 632 > —.
10
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Exercise Set 1.1:

Numbers

State whether each of the following numbers is prime,
composite, or neither. If composite, then list all the
factors of the number.

1. (a) 8 (b) 5 (c) 1
d) -7 (e) 12

2. (a) 11 (b) -6 () 15
(d) 0 (e) -2

Answer the following.

3. In(a)-(e), use long division to change the
following fractions to decimals.
(@) (b) £ © 3
(d) (e) 3 Note: &=1
Notice the pattern above and use it as a

shortcut in (f)-(m) to write the following
fractions as decimals without performing

(1N

long division.

® 35 @ % (h) &
O 0 ¥ (k)
n % (m) 2 Note: £=2

4. Use the patterns from the problem above to
change each of the following decimals to either a
proper fraction or a mixed number.

(d) 0.4 (b) 0.7 c) 2.3
d) 1.2 () 4.5 (f) 7.6

State whether each of the following numbers is
rational or irrational. If rational, then write the
number as a ratio of two integers. (If the number is
already written as a ratio of two integers, simply
rewrite the number.)

5. (@) 07 0 5 © 3

(d) -5 (e) /16 (f) 0.3
2.3 ;

(9) 12 (h) 35 (i) e

() /4 (k) 0.04004000400004...

MATH 1300 Fundamentals of Mathematics

6.

@ 7 (b) 0.6 () 8
1.3 4

(d) 17 (e) T f -9

(9) 3.1 (h) -10 @M o0

a) % (k) 0.03003000300003...

Circle all of the words that can be used to describe
each of the numbers below.

7.

10.

-9
Even Odd
Prime Composite
Integer Rational
Undefined
0.7
Even Odd
Prime Composite
Integer Rational
Undefined
J2
Even Odd
Prime Composite
Integer Rational
Undefined

4

7
Even Odd
Prime Composite
Integer Rational
Undefined

Answer the following.

11.

Which elements of the set

Positive
Natural
Irrational

Positive
Natural
Irrational

Positive
Natural
Irrational

Positive
Natural
Irrational

Negative
Whole
Real

Negative
Whole
Real

Negative
Whole
Real

Negative
Whole
Real

{-8 -21,-04, 0, 7, 7, £, 5, 12} belong
to each category listed below?

(a) Even (b)
(c) Positive (d)
() Prime ()]
(9) Natural (h)
(i) Integer ()]
(k) Rational M

(m) Undefined

Odd

Negative
Composite

Whole
Real

Irrational

23



Exercise Set 1.1: Numbers

12. Which elements of the set 19. Find a real number that is not a rational number.
{-6.25, 43, -3, -5, -1, ¢, 1 2, 10} . .
20. Find a whole number that is not a natural
belong to each category listed below? number.
(2) Even (b) Odd 21. Find a negative integer that is not a rational
(c) Positive (d) Negative number.
(e) Prime (f) Composite
(9) Natural (h) Whole 22. Find an integer that is not a whole number.
(i) Integer (J) Real
(k) Rational (1) Irrational 23. Find a prime number that is an irrational number.

(m) Undefined
24. Find a number that is both irrational and odd.

Fill in each of the following tables. Use “Y” for yes if

the row name applies to the number or “N” for no if it Answer True or False. If False, justify your answer.j
does not.

25. All natural numbers are integers.

13. 26. No negative numbers are odd.
% 1|53 | 55| 133 o
i 27. No irrational numbers are even.
Undefined
Natural . .
Whole 28. Every even number is a composite number.
Integer
Rational 29. All whole numbers are natural numbers.
Irrational
Prime _ 30. Zero is neither even nor odd.
Composite
Real .
31. All whole numbers are integers.
14. 32. All integers are rational numbers.
236 | 0o | 2 % Jo=3 N . .
5 2 33. All nonterminating decimals are irrational
Undefined numbers.
Natural
Whole .. . . .
Integer 34. Every terminating decimal is a rational number.
Rational
Irrational
Prime
gg;?pos'te Answer the following.

35. List the prime numbers less than 10.

Answer the following. If no such number exists, state

“Does not exist.” 36. List the prime numbers between 20 and 30.

15. Find a number that is both prime and even. 37. List the composite numbers between 7 and 19.

16. Find a rational number that is a composite 38. List the composite numbers between 31 and 41.

number. 39. List the even numbers between /13 and /97 .
17. Find a rational number that is not a whole 40. List the odd numbers between /29 and 123 .
number.

18. Find a prime number that is negative.

24 University of Houston Department of Mathematics



Exercise Set 1.1: Numbers

Fill in the appropriate symbol from the set { <,>,=1}. 58. Find the multiplicative inverse of the following
numbers. If undefined, write “undefined.”
a) 3 b) -4 c) 1
an . (@) (b) (©)

@ -2 (@ 22

AT p— 3 59. Find the multiplicative inverse of the following
\/_ numbers. If undefined, write “undefined.”
43. 7 -7 (@) -2 (b) 2 () 0
44. -3 3 @15 @ -1
60. Find the additive inverse of the following
45. \/ﬁ— 9 numbers. If undefined, write “undefined.”
a) -2 b) 2 c) 0
46 s = @ 0§ @
(d) 12 () -1
47. 5.32 53
Y 10 61. Place the correct number in each of the following
blanks:
48 e 0.07 (a) The sum of a number and its additive
" 100 ' inverse is . (Fill in the correct
number.)
49 1 1 (b) The product of a number and its
3 T 4 multiplicative inverse is . (Fill in the
correct number.)
50. * 1
6 5 62. Another name for the multiplicative inverse is
the
51. 1 1
3 4
Order the numbers in each set from least to greatest
52. _1 1 and plot them on a number line.
6 5 (Hint: Use the approximations +/2 ~1.41 and
53. 15 4 J3~1.73)
54. 7 49 63. {—1, 2, 03, g, —%, \/0.49}
55. -3 -9
64. {—\/§,1,0.65,3,—1.§,«/O.64}
56. 29 5 3

Answer the following.

57. Find the additive inverse of the following

numbers. If undefined, write “undefined.”
(@ 3 (b) -4 (c) 1
@ -5 (e 23
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