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Then we take the 6™ root and find
2, = 11/8e2Fm/6 — Ghmif3 (k=0,+1,+2,...).

The six roots are

2- Find all cubic roots of w = —1 +i.
Solution:

Let z3 = w. First we write —1 + i in polar form.

r=lwl =D+ 1)2=V2

6 = arctan (_Tl) = arctanif{—1). Since w lies in the second quadrant, therefore,
6 =2=135"
4
.0 k
z, = r1/me'GTEm) = y1/n[cos (% + ZHS) + isin(% + 27‘[%)].
n=3, k =0,1,2.

3
k=0 z5= V2Pl = 21/6[cos G) + isin(%)].
k=1 2z = \/El/gei(%””%) = 21/%[cos (% + 2n%) + isin(% + 271%)
= 2V/[cos (111—;) + isin(lll—zn)].
k=2: Zy = \/El/ 3
= 2V/%[cos (119—;) + isin(llg—zn)].

3 .M, 2 T 2 T 2
e @23 = 21/6[cos <Z + 27t—> + isin(Z + 27‘[§)
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k=0

i
NI

3- Find the solution of the equation z° + 32 = 0.
Solution:
First we write w = —32 in polar form.

r=|w| =.(-32)% + (0)2 = 32.

6 = arctan (_%2) = arctan{0). Since w lies in the second quadrant, therefore,

0 =m.

.0 k
z = r/me!a?) = p1mfcos (24 2n ) + isin( + 2m5)].
n=5, k =0,1,2,3,4.

It

: orck ok
(—32)1/5 — 391/5 !{_:os(g-l— . )+isin(§+ . )] . k=0,1,2,3,4

5 5 5 5
that is,
+Imz

k=0: 2 (ms T +isin %) /t i,
k=1: 2((0&, —|—1%1113"r) \\
k=2: =2 k=2 ‘
k=3: 2 (( 0s ™ 1 jsin 7; ) I‘\\
k=4: ‘2((0&—4—5&1119%) \‘_5 /k4
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Exercisel.10:
1- Write in polar form re'?, the following:

1) i -2 B)V3+3i (4) —3i 5)1—iv3 (6)1+iV3 (7)4i.

2- Put the following complex numbers in the form x + iy.
(1) e3™ (2) 3e's (3)me 3 (4) e™F (5) ei100T,

3- Put (=1 + )19 in the form x + iy.

4-Letz; =3+ 3i,2, = 1 +iV2, z3 = 4i. Find the following in the form
x + iy.
75 (zf + 25)?

Z1 Zy

) 3
5- Prove that (_11;“/?) = 1.

6- Prove that (1 + )" + (1 — )" = 27 cos(").
7- Prove by polar form that i(1 — iv3)(V3 +i) = 2 +i2V3.

8- Find the modulus of the following:
—2+3i
@) |

3-2i
(2) |1—4i|

4431

9- Find and draw all real complex solutions of the following:

(1) 22 + 7z + 10 = 0. (2) 23 +8=0.

(3) z> — 16z = 0. (4) z>-32=0.

(5) z* +2z2 -3 =0. (6) 3z% = z3 + 2.

(7) z3 — 125 = 0. (8) z2 + 6z + 10 = 0.

10- Compute the following:
(1) |(1 = iV3)2 = (4 — iV3)].
(2) |(3 =25 —iv2)|.
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