4.6 Complex Numbers

Solutions

Write each expression as a complex number in the form, a + bi.

34-4="3+/-14 2. 5+4J-9
L =—3+/-1+/4
=-3+ie°2
=-3+2i
10—+/~10 =10—+/~1+10 4.  3-=7
3. =10—-v~1+/10
=10-i*/10
2445 =2++/-13205 6. —2-+-27
N =2++/—1e~/32 45
=2+ie3e/5
=2+3i/5
J=80 =+/-1e2"e5 8. -200
. =J"1e2% o5
—je2%e\/5
=4i\5

Answers: 1. -3 +2i; 3. 10—1'\/5; 5 2+ 3i\/g; 7. 4i\/g
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Simplify each expression. Write your answer in the form, a + bi.

9.

(4+5i) + (3 + 2i)
=4+ 3+5i +2i
=7+ 7i

10.

(7+2i)+(4+3i)

11.

(6 +3i)—(2+4i)
=(6+3i)+—(2+4i)
=6+3i +-2+4i
=6+-2+3i +-4i
=4

12.

(5-5i)— (3 +1i)

13.

(5-6i)2+1)
=10+ 5i — 12i — 6
=10-7i—6(-1)
=10-7i+6
=16-7i

14.

(2 - 3i)(3 — 4i)

15.

(5-6i)(5 + 6i)
=25+ 30i — 30i — 36i°
=25-36(-1)
=25+ 36
=61

16.

(4 +3i)(4 - 3i)

17.

(1-2i)
= (1-2i)(1-2i)
=1-2i-2i+4
=1—4i+4(-1)
=1—-4i—4
=-3-4j

18.

(3+1i)

Answers: 9. 7+ 7i; 11.4—4i; 13.

16-7i; 15. 61; 17. 3—4i
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Simplify each expression. Write your answer in the form, a + bi.

3,i_ 3 _ 3

2i i 2% 2(-1)
3i 3.
=—=| ——i

2 2

19.

20.

6 2-i_ 6(2-i)
24i 2—i (2+D)(2-1i)
O 12-6i  12-6i
C4-2i+42i—-i* 4—(-1)

21.

C12-6i _12-6i |12 6.

———i

4+1 5 5 5

22,

2-2i

23.

5—i 4+3i _ (5-i)4+3i)

4-3i 4+43i (4-3i)4+30)

_20+15i—4i—3% _ 20+11i—3(-1)

T 16+12i—12i-9i> 16-9(-1)

_20+11i+3_ 23+11_ |23 11,
16+9 25 25 25

24.

4+2i
1-5i

1+i.1+i_(1+i)(1+i)
1=i 1+i (=i)(1+0)
Cl4iti+i® 14+2i+(=1)
Cl+i-i—i 1-(=1)
2 20
==

25.

26.

3+1
3—i

6 23

3 1
Answers: 19. ——i; 21. ———i; 23. —+—1i; 25. i

2 5 5 25 25
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Simplify.

27, P=@"Y=1=1 28. 1
29, 0 =" 30. i
_ (i4)12 .
=17 (=1)
=1-(-1)
=—1
31. Bi)t =3% 32, (2iY
=81+1
= 8l
Answers: 27. 1; 29. —1; 31. 81
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