CHAPTER 1
The Real Number System

Section 1.1 Real Numbers: Order and Absolute Value
Solutions to Odd-Numbered Exercises

1. (a) natural numbers{z, %} 3. (a) natural numbers{%}
(b) integers:{—S, 2, %} (b) integers:{%}
(c) rational numbers{ -3,2, -3 2 45} (c) rational numbers{ -3, 6.5, —4.5,%, 3|
-3 -3 23 a5 -4.5 -5 i 6.5
—+——tot+——+—0—0—teit> —+—ot—o—+o-0—+—io—+—>
-4 2 0 2 4 -6 -4 2 0 2 4 6 8
5.2<50r5>2 7. -4< —lor—1> —4 9. -2<3or3> -2 11. -3 < —-30r-3< —3
13. 3 > —4 because 3 lies to thight 15. 4 > —% because 4 lies to thight 17.0 > —116 because 0 lies to threght
of 4. of —%. of —%.
N 3 -3 4 % 0
et e R S ) : fo *
-4 -2 0 2 4 -4 -2 0 2 4 -1 1 0
2
19. —4.6 < 1.5because-4.6 liesto 21. % < gbecausqz6 lies to tHeft of 23. =27 > —10 because-27 lies to
theleft of 1.5. 2 theright of — 10.
_46 15 Note: g = % Note: —27 =~ —6.28.
% -4 -2 0 2 7 s -10  -2n
‘ » 8 ‘ —_——t——
0 1 1 12 -10 8 6 4 2 0
2
25. 2: The distance between 2 and zero is 2. 27. 4: The distance betweend4 and O is 4.
29. The opposite of 5 is-5. 31. The opposite of-3.8 is 3.8
-5 5 -3.8 38
—+o+—+—"F+—F+—+0+—>
-6 -4 -2 0 2 4 6 -4-3-2-1 0 1 2 3 4
The distance from 5 to O is five, and the distance fren The distance from-3.8 to 0 is 3.8, and the distance from
to O is also five. 3.8to O is also 3.8.
33. The opposite of-3 8. 35. |3| = 2. The distance 0 from 0is  37. |—3| = 3. The distance of-3 from
5 . 4
> Ois3.
_5 5 z °3
2 2
—+o+—+—+—+—+0+—>
-3 -2 -1 0 1 2 3
The distance from-2 to0f and
the distance frong toOis aléo
39. |7| = 7 because the distance 41. |-3.4| = 34because the distance  43. |—3| = 3 because the distance
between 7 and O is 7. between—3.4 and 0 is 3.4. between—2 and 0 i&
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45.

51.

57.

63.

67.

71.

73.

77.

81.

—14.09] = —4.09
Note: |4.09] = 4.09

| -15| = |15| becausd—15| = 15,
|15 = 15, and15 = 15,

47. —|-236| = —236
Note: |-23.6| = 23.6

53. |—4| > |3| becausd—4| = 4,
|3| = 3and 4 is greater than 3.

49. |-3.2| = 3.2 because the distance
between—3.2 and 0 is 3.2.

55. |32| < |—50| becausd32| = 32,
|-50| = 50, and32 < 50.

l&| < 3] becausd:s| = =, 59. —|—485| < |—-48.5| because 61. |—m| > —|—2m| because
3 = 3], andss < 3. —|—485| = —485, |485| = 485, |- a| = @, —|—27| = —2m, and
Note: & = %1’ andl% < %g and—48.5 is less than 48.5. T > —2m.
—530-2 3 m -4 0 %330
——t+—1+oo—+—>
-4 -2 0 2 4 -4-3-2-1 0 1 2 3 4
The number 12.5 units to the right of 8 is 20.5 because . The number 3.5 units to the right o2  is 1.5 because

8 + 12.5 = 20.5.

The number 12.5 units to the left of 8+gl.5
8 — 125 = —45.

because

(@) A={1° —&, —15,0°, 5, &, 2°, 3°}

(b) B={-3, —5°, —12°, —20°, —6°, —=3°, 0°, 2°, —1°, = 2°, =,

(o c={0,2%}
(d) —15°, —43°, —4°,0°, 1°, 2°, 2.5°, 3°, 5°, 7.2°, &°

-2+ 35=15

The number 3.5 units to the left 6f2 is —5.5 because
—2—35= —-55.

—10°, —8°%}

(e) 2°,0° —1° —g°, —-2°, -3, -5 —6°, -8, —9°, —10°, —12°, —20°

(f) December 11th

2

There are two number on real number line that are 3 units

from 0. These two numbers are 3 and.

0.35

g = 0.375, so0 0.35 is the smaller number.

True. The real number line is a picture used to represent 83.

the real numbers. In this picture each point on the line
corresponds to exactly one real number and each real
number corresponds to exactly one point on the real
number line.

75. 3

The number 3 lies 10 units from7  on the real number
line, but—10 lies only 3 units from-7 on the real
number line.

. True. Their absolute values are equal because their

distances from zero on the real number line are equal.

False. A rational number is a ratio of two integers. Some
rational numbers, such és aﬁés?, are integers, but
others are not. For example, the rational numpers and
—g are not integers.



