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» from the HL Formula Booklet <«

de Moivre’s Theorem [r(c056’+isin 6’)]" =r"(cosnd+isinng)=r"e" =r"cisng

Exercises — No calculator on all questions [worked solutions included]
1. Giventhat z=1-i, determine z’ in both polar form and Cartesian form.

9
2. Compute (1+iJ§) .

3. Find all complex solutions to the equation w* =16 . Express solutions in Cartesian form.

4. Find the three cube roots of 8i; expressing them in modulus-argument form.

5. Find the square roots of —6+6J§i and write them in Cartesian form.
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WORKED SOLUTIONS

1. z=1-i
Write z in polar form:  |z] =1’ +(—l)2 =2
-1 T
arg(z)=tan'| — |=—=
o(z)=ten*( )=
In polar form: z= ﬁ{cos( j+|sm( Eﬂ = ﬁcis(—gj
4 4 4
Applying de Moivre’s Theorem: 2z’ = (\/5)7 {COS(?(—%D +isin (7(—%))}

72" =8+8i

Thus, in polar form z’ =8\/§cis(gj, and in Cartesian form z=4+4i

2. Write 1+i+/3 in polar form: |z|—«[12 (\/5) =2
arg(z —tan[ J

In polar form: 1+i+/3= 2[005 +|sm }ZZCIS

ool:i

Applying de Moivre’s Theorem: 1+ I\/_ {ZCIS }

a9 3)

=512cis(3n)
=512(-1)
=-512
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3. Write 16, equivalent to 16+0i, in polar form: |z|=+/16° =16
0
=tan!| — |=0
arg(z)=tan (16)
Thus, 16 =16 cos(0)+isin(0) | =16cis(0)
Consider w=r(cos@+ising)=rcisd
Then w'=16 = [rcisd] =16cis(0+n-21) = r*cis(40)=16cis(0+n-2n)

r‘=16 and 40=n-2n = Hzn-g

r=+2 when n=0 = 6=0
when n=1 = 9:%
when n=2 = 6f=n

when n=3 = 0:3_7: {or 9:—3}

2 2

when n=4 = @#=2rn [or 6=0], butthis repeats first solution — stop

Solutions: w=2(cos0+isin0)=2(1+0)=2
w=-2(cos0+isin0)=—-2(1+i-0)=-2

W:Z(cosg+isingj=2(0+i-1):2i

w:—z(cosgnsingJ —2(0+i-1):—2i

W:2(COSn+isinn)=2(—1+i-0)=—2

answers begin to repeat; all four solutions have been obtained

The four solutions are: 2, —2,2i and —2i
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4. Write 8i, equivalent to 0+8i, in polar form: |z|=\/8_2:8

arg(z):tan‘l(%j = arg(z):% because tang is undefined

Thus, 8i =8{cosg+isinﬂ :8cisE

Let z=r(cos@+isingd)=rcisé

Solve 22 =8i = [rci50]3:8cis[g+n-2nj = r3cis(30):80is(f+n~2nj

r*=8 and 30:g+n-2n = 9:£+n-2_n

r=2 when n=0 = 6=

when n=1 = 6=

cn|§_,’" ola

when n=2 = @=

N g

{or 0:—3}
2
when n=3 = 9:@;

5 but ?n > 21, so no further solutions

Solutions: z=2 cosg+isin Ej = ZcisE

=2CiIS—

ol o))

The three cube roots of 8i are 2cisg, 2ciss—n, 2cis(——j

5 . . SRJ Snt
2=2 cos€+|sm—
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5. Write —6+6+/3i in polar form:

12| = \/(—6)2 +(6v3)" =/36+108 = V144 =12
9=af9(2)=tan"1[¥J=tan‘l(—\/§) = arg(z):—n

3 —6+63i Mm
Y
,

But —6+6+/3i isin 2™ quadrant in complex plane

\.\F
’ TN
So arg(z):z—n - >
) 3 Re
Thus, —6+6«/§|—12{cos(23 )+|sm(23 ﬂ =12cli s(‘éj

Let z=r(cos@+ising@)=rcisd

Solve 22 =—6+63i = [rcis&]zzlzcis[z—;Jrn-an = rzcis(26’)=12cis(2—n+n-2nj

r-=12 and 20=2?n+n-2n = 6=E+n T

r=+2y3 when n=0 = 9:%
when n=1 = 9:4—:;T
when n=2 = 0:7n

3 but ?n> 2w , so not valid - stop

SOIutions:z=2ﬁ[cos@+nsm( D zf[—ﬂiJ V3 +3i
(o)) L[

Thus, the two square roots of —6+6+/3i are J3+3i and —+/3-3i
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