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242  CHAPTER 5  Rational Exponents and Radicals

[@ The fact that i = —1 can be used to find higher powers of i, as shown in

the following examples.
P=i-P=i-1) = —i =2 t=(-1)-1= -1
f=l=(-)-h=1 {T=PF=(-d1=~i
P=i-it=icl=i f=itit=1-1

A few powers of i are listed here.

Powers of i

As these examples show, the powers of i rotate through the four numbers i,
—1, ~i, and 1. This fact is used to find any power of i, as in the next example.

Example 8 Find each power of i.
B =i* 2= 2= ()= i

(c)i"2—1—2=—:= -1
@i ==
1

Simplify this quotient by multiplying the numerator and the denominator by the

conjugate of i, which is ~1i.

5.7 Exercises
Simplify. See Examples 1-3.

1. V=144 2. V=196 3. —V/=225

4. -/ =400 5. V-3 6. V—19

1. V=15 8. V=125 9. 4/ =12 - 3V/=3
10. 67/ =18 + 2V =32 11. 2V =45 + 4V ~-80 12. -3V =28 + 2V~-63
13. V=5-V=5 4. VT3V 15. V=9 - V=36

16. V=4 - V=381 17. V=16 - V=100 18. V=381 - V-121
9. V=T - V=6 2. V=75 - V=10 v 20
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Add or subtract as indicated. Give answers in standard form. See Examples 4 and 5.
A+H+@2-19

7 + 15)) + (—11 — 14))
(=3 -2+ 3B+ 2)
(-2 + 6)) + (2 — 6i)

S —-8)~-0+ 7

28. (6 + 2) + @ + 3)
30. 3 — 2) + (=4 + 50
32, (8 + 4i) + (—8 — 4i)
M. 65-H+(-5+D
36. (6 — 3) — (=2 — 2))
38, 5+ 5) - (=2 — 3i)

40. (-3 - 4) - (-1~
2. 6+H+C -2+ Q2+ 5D
4. (-4 + 1) + (-2 — 4) + (-3)
46. [(7 +3) -4 -2} + @3 -

Multiply. Give answers in standard form. See Example 6.

48.
52.

(86)(2i)

(=60} —50)

56. —2i(3 + 7i)

60. (—1 + 301 + 20
64. (—1 + 3)*

68. (2 + 32 — 3i)
72. (5 — 2005 + 20)
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49. (2i)(5)
53, 2i(4 — 3i)

57. (3 + 2iX—1 + 20)
6. 3 + 5iX—1 + 90
65. (=5 + 2i°

69. (4 + 204 — 2)
73. (8 ~ 9)(8 + 99)
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Complex Numbers

\D
o

(-1 —-D-(—-3-4)

(-2 -3)~(5+5)
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(-8+3D+(T7 -2+ @B+ 1)
@+D+0AQ+5)+ @3+ 2
[B+2)+(~4—-D] -2+ 50)

. (4iXTD)
. 6i(l — )

7+ 3N=5+ D)
.2+ 61+ 3D
.6+ 0D

.1+ (1 - i)
.3+ THG ~ T

Find the quotients. Give answers in standard form. See Example 7.

Find each of the following powers of i. See Example 8.
92.
96.

91, i¢
95, ;73
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Perform the indicated operations. Give answers in standard form.

100.

3+4 1-1i

51.
S5.
59.
63.
67.
71.

78.

8.

90.

94.
98.

(=3)(-2)

i(5 + 2i)

@ + 3i)6 + 50)
@+ 2y

(5 + 60)(5 - 60)
(1 — 41 + 4)
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"Section 5.7 (page 242) .
1.12i 3. -15 5.i\V3 7. 5iV3 9. 51\3 11. 22iV3 13. -5

15. —18 17. —40 19, ~9V2 21. V2 23. 30 25. 6 27. 6i\2

29. 3 + 0i (written in the form a + bi) 31, —4 + i 33.0 + 0i (Note: 0 + 0i = 0; however,

0 + 0iis in the form a + bi.) 35.0 + Oi 37. 4 — 15i 39.2+3i - 4l -7 - 8

43.7 + 2 45.8 + 8i 47, -3 — 4i 49. ~10 + O 51. —6 + 0i 53. 6 + 8i

55. ~2 + 5i 57. -7 + 4i 59. 9 + 38i 61. —48 + 22 63.0 + 8i

65. 21 ~ 20i 67. 61 + 0i 69. 20 + 0i 71. 17 + O 73. 145 + O 75.1 ~ i
Lvd mo0-a A R WA L :

77.§+51 L0 - 2 81.—E—lsl 8.13+13l 85.2 + 2i

87.0 — i—i 89.0 + gi 91. —1 93, i 95. 97, —1 99, :;%— %‘

101. _% + 5%: 103. —%% + %i 105. % + %i 109. 4, —4 111 V7, =V7

113.2V3, -2V3 115. 5i, —5i

Chapter 5 Review Exercises (page 245)

1. 1000 3. 1/100 5.100027 © 7.5%0r25 9. 1/y'? 1'%+ r 13. 42
15. -5 17. -2 19. 8|’ or 8m’|m| 21. 3*V3 23, ~y*Vy? 25. V78

27. V30 29. 5\/3 31. 10y’ 33.79.  35.m°3 37. Vs

39, 20717 41. \/30/5 43. 5\/%/4 45, —/35/5 47. 3m~/3pip®

49. —11V2 51. 235 53, —8V/2 55.1 - V3 57.9 - V2 59, 29
61. —5(V6 + V33 63. (15r + 11V/13rs + 10s)/(3r — 205) 65. {6} 67. {25}

69. {3} 71. {6} 73. 5i 75. 10i\/2 77. =10 — 2i 79. -8 + 4i

81.3 + 0i 83, 42 — 32 85, —i 87. —i 89. 73y 91. -4~

93. 26m\/6m 95. 13|alb® 97.6 99. 3/ Tpyly 101. 128 103. 73 v/7 or 49v/7
105. 86 + 8V/35 107.1 — i 109, —5i :

Chapter 5 Test (page 247)

1. 81 2.27 3.13 4. """ S.r+rtorr+ Ur 6. —10 7. 10y’

8. ~2mp’ 9. Not a real number 10. *Va? 11. 6x2\/3x 12. 2ab* Vab®

13.3v2 - 14.8\V3 15. 12 — 215 16. 95 ~ 8 17. —=9+/10120

18. 3v22 19. —4V7 + V9 20. {9} 21 {~1} 22. {~4} 23. — 14 + 21i
. 1 7.

24, -2 + l§z 25. o + lOl

CHAPTER §

Section 6.1 (page 253)
1.{~-7.7} 3.{-V13, VI3}  5.{-2V3,2V3 7. {0, 4} 9,.{~9, -3}

{1+\/§1~\/§} {—1+2\f—1-2\/§}
11. , 13.

3 3 i , n 15. {-3i, 3i}

17. {-6iVZ, 6iV/2} 19.5+i,5-1 21. {(% + \/ng% - %/—}-z)} 23.9

25. 25 27. 25/4 29. 121/4 31.{-1,3} 33, {-3, 5} 35.{-3, 52}
37.{-3, 172} 9.1 +V21-VY 4. {-3 + V2, -3 - V2} 43, {~1/3, 1}






