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94. True. The degree of the numerator (3) is larger than the degree of the denominator (2).

X"+ 6x"+ 9
96. X" + 33 + 92" + 27x" + 27
x3n + 3xn
6x2" + 27x"
6x2" + 18xn
ox" + 27
ox" + 27
0

98. A divisor divides evenly into the dividend if the
remainder is zero.

X3 4+ Ox2n + 27xM + 27
X"+ 3

[Note: lety = x" and calculate
(Y 4+ 92+ 27y + 27) + (y + 3]

=x"+6x"+ 9

100. (a) (f-g)(x) = f(x + 4) = (x + 4)?
() (@-f)x) =gx® =x + 4

102. (@ (feg)x) =f(x —3) =[x — 3| + 2
B @D =9lx +2)=(x +2)=3=1|x -1

104. (x — 0O)(x + 12) = x2 + 12x
106. (X — O)(x + 1)(x — 2)(x — 5) = (X2 + x)(x2 — 7x + 10)

= x* — 6x3 + 3x2 + 10x

Section 2.4  Complex Numbers

Solutions to Even-Numbered Exercises

2. a+ bi = 12 + 5i 4. (a+ 6) + 2bi = 6 — 5i 6.3+ /—9=23+ 3
a=12 2b= -5
b__§
b=5 =2
at+6==6
a=0
8. 42 = 42 + Oi 10. —3i2+i=—-3(-1) +i 122. (V=4 -7=-4-7
=3+ =-1
14. /—0.0004 = 0.02i 16. (11— 2i)+ (—3+ 6i) = 8+ 4i
18. (7+/—18) - (3+3.2i) =7+3,/2i —3-3/2i=4
20. 22 + (=5 + 8i) + 10i = 17 + 18i 2. —E+Li)-C-3%)=-2-2-Li+4%i
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24,

26.

30.

36.

38.

40.

48.

52.

—(~37 - 128)) — (6.1 — /—245) = 3.7 + 128 — 6.1 + ‘%i
:—24+(HB+7jﬁi
~ —24 + 17.75i
/=5 + /=10 = (/5i)(V/10i) 28. (V—=75)° = (V75i)* = 7512 = ~75
= /B0i2 = 5/2(-1) = -5./2
(6 — 2i)(2 — 3i) = 12 — 18i — 4i + 6i2 32. —8i(9 + 4i) = —72i — 32i2
=12-2i-6 =32-72
=6— 22i
. (3+ /-5)(7 - /-10) = (3 + 5i)(7 — /10i)
=21 - 3J/10i + 751 — /50i2
=21+ /50 + 7/5i — 3/10i
= (21 + 542) + (7./5 — 3/10)i
1-2)0P—-@A+2)2=1-4i+4i2— (1+4i+4>
=1—4i +4i2—1— 4i — 4?2
= —8i
The error is /—4 # 4i. The correct statement is  —4 = 2i.
(8 — 12)(8 + 12i) = 82 — (12i)2 42. (-3 + J2i)(-3 - J2i) = (-32 - (V2
=&+ 1z =9+2=11
= 64 + 144 = 208
V=13 = /13i - (V13i)(—- /13i) = 13 46. (1+ /=8)(1 - v/=8) = (1+ /Bi)(1 - V/8i)
—1+8=9
5 i -5 3 1+i 3+3 3+3 3 3
——-=—2F=05 E . = = =—+ i
T 1 0 iTiri 120 2 272
8—7i 1+2 8+ 16i —7i — 14i2 8+ 200 —2i —16i — 40i2
1-2"1+2 1- 42 T T gt 4 04

_2+6 _22 9
5 5 5
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56.

60.

68.

72.

76.

80.

86.

88.

(2-3)(5) 2-3i _

(10i — 15i2)(2 — 3i)

2 + 3i 2 -3

4i2 - 2i3= -4+ 2

-1-2i
i
4
3
2
1
b —+—+—> Red
-4 -3 -2 -1 123 4 &S
-2
-3
-4
2
2+2=6
62+ 2 =38
382 + 2 = 1446

14462 + 2 = 2,090,918
4.4 x 10*?

4 — gi2
20i — 30i2 — 30i2 + 45i°
13
60 + 20i — 45i
13
60— 25 60 25

13 13 13

Not bounded. ¢ = 2 is not in the Mandelbrot Set.

-1
(-12-1=0
®-1=-1
(-12-1=0
®-1=-1
(—12-1=0

Bounded. ¢ = —1 isinthe Mandelbrot Set.

58.

62.

66.

70.

74.

78.

2i . 5 22— 52 + i)
24+i 2—-i @2+D2-i) @+2-i
_4i — 22+ 10+ 5i
4 —j2
12+ 9
5
12 9.
==+ =i
5 5
(=P =(=D03 = (-D(-i) =i
1 _1_ 1 &_ 8 _1
(2 8° -8 8 —64i¢ 8
2 — 6i
Imaegiir;ary
51
Al
Ml
L] 2+
““““ T R
8-7-6-5-4-3-2-1 | 12 &S
Sl
=1
el
1
—i
(—i)2—i=-1—i
(—1—-i2—-i=i
i2—i=-1-1i
(—1—-)2—i=i
i2—i=-1-1i
Bounded. ¢ = —i isin the Mandelbrot Set.

82. 24 =16, (—2)* =16

False. A real number a + Oi = aisequal to its conjugate.

(—2)* = (—2)%4=16(1) = 16

False. i% + 10 — i — 19 4 jfl=1 -1+ 1—i+i=1

(a + bi) + (a — bi) = 2a, area number

(a + bi) — (a — bi) = 2bi, an imaginary number

(2i)% = 244 = 16(1) = 16



