P11.1

z + 25 =(2,1)+(1,-3).(1,-3) =
=21)+(1-9-3-3)=(21)+(-8,-6) =(—=6,-5)

P11.2

(x,y)(x,y) + (1,0) = (0,0)

(xz _yZIxy +xy) + (110) = (0' 0)

(x?2 —y%2+1, 2xy) = (0,0)

@x2—y>+1=0

(b)2xy=0-x=00uy=0

Se x = 0, substituindoem (a): —y?+1=0 - y=+V1 » y=—1louy=1.
Sey = 0, substituindoem (@): x> +1=0 - x = +V/—1 ¢R.

Resposta: (0, 1) e (0, -1)

P11.3

)z +z23=4-D+(21)=l+(-2),-1+1) =(2,0)
b) (z; +2,).2z3=(4+3,-14+0).(—-2,1) =
=(7,-1).(=2,1) = (=14 — (=1),7 + 2) = (—13,9)

P11.4
a) (3,2)=3+2i
b) (0,-1)=0-1i= i

C) (X+2y, x-y)=(x+2y) + (X -y)i

P11.5

x+4=0->x=-4
9 —6#0 >xET=1
b) Condigdo: 4x2 —9x =0 > x(4x—9)=0 >x=0v 4x—9=0—>x=%
x2=3x+2#0 >ox#1 Ax+2
2x—1=0 —>x=%

a) Condigdes: {

c) Condigdes: {

Respostas:a) x=—4 b)x=0oux=9/4 ox=%




P11.6

a) 63 + 4 = 15resto 3, entdo:
(03 =P = (B x B3 =P xi2Xi=1x(-1)xi=—i

b) 78 +~ 4 = 19 resto 2, entdo:
(—i)78 — (_1)78. (i)4X19+2 =1x (i4)19 X l'Z — (1)19 X l'2 =1Xx (_1) =—1

c) 11 + 4 = 2resto 3, entdo:
(=201 = (=2)1L, (D)*?+3 = 2048 x (i*)? x i3 = —2048 x (1)? x i? x i
= —2048 x (—1) X i = 2048i

P11.7

a) (2+3i) - (5-2i) = (2-5) + (3-(-2))i = -3 +5i
b) (1/2 +i) — (1/2 i) = (1/2 ~1/2) + (i-(-i)) = 0 +2i = 2i
Q) (U3 +1)+ (3/2-2i) +i— i = (L/3+3/2) + (i +(-2i)+i) —(-1)=

_(1+3+1)+O__2+9+6_17
—\373 T Y-

P11.8

(8 +3i).(2 —2i) = 16 — 16i +6i — 6i° = 16 —10i —6(~1) = 22 — 10i
a) (L+i)¥=1+2i+i=1+2i+(-1)=2i
b) (7-8i).(1+i)=(7+8)+(7—8)i=15—i
¢) (1-i)°=1% -3.1%i+3.Li°~i*=1-3i -3 +i =2 -2i

Respostas: a) 22-10i, b)2i, ¢)15-i d)-2-2i

P11.9
- . x=5
a)x+yl—5—31—>{y:_3
. . X=O
b) x -15yi = —5i » 15y = —5 —>y=__—155=§

x=3

c) B+20)+5.(-i) =x+2yi >3 —-3i=x+2yi _’{zy=—3 _,y:_z

X=6

d)3i(4-2i)=x+yi > 12i+6=x+yi —>{y:12




P11.10

a) Zy 3420 _ 4+i _ 1243i+8i-2 _ 10+11i
Z,  4—i | 4+i 1641 17
b) 3z, _ 3(3+2i) _ 9+6i _ 8-2i _ 72-18i+48i+12 _ 84+60i _ 21+15i
2z;  2(4+i)  8+2i  8-2i 64+4 T 68 17
0 21tz _ (+20+(A-D) _ T+ Zim5 ~7i-35-i2-5i _ —34—-12i _ —17-6i
Z3—74 i-5 T -5 7 —i-5 1+25 - 26 13
d) 32,477 _ 3(3+20)+(3-2i) _ 9+6i+3-2i _ 12+4i _ —3+i _ —36+12i-12i—4 _ —40 _
zs—z1  i—(3+20)  —=3—i  —3—i  —3+i 9+1 T 10
—4
10 . 11, 21 . 15, 17 6 .
Respostas: a) — + —1i, b) —+—i, ¢)————i, d)-4
17 17 17 17 13 13
P11.11

Q) po=|z|= 12 + (\/§)2=\/1+3= 2 = moédulo de z

a 1
cosf = -= >
. (0= 5=argumento de z
senf = -= —
p 2
a) p=lz1=4/02+ (-3)2=+0+9 = 3= mddulo de z
a 0
cosf = -= 5:0 i
bp _3 6 = —-=argumento dez
senf =-=—=-1
p 3
b) D:|Z|:\/(\/§)2+(—1)2 =3+ 1= 2= modulo de z
cosg=2=2 1n
? ‘¢ 6= —=argumento de z
- 6
senf = -= —
P 2
P11.12

a) p=|z/=/(6)2 + (=8)2 =+/36+ 64 =+/100 = 10
b) p:|Z|:\/(—3)2+(\/7)2 =V/9+7=V16=4
©) p=lz|=4/(0)2+(-9)2 =V0+81=9




P11.13

a) p=lzl= /(\/§)2+(1)2 =V3¥i=2
—a_B
2}9=% - 7z = 2(cos(§)+isen (g))

cosf = —{ % n
g \/5/2 A 0= 3 0 4= 1(cos( )+ i sen (—))
—r 1 T 2
9 o=ki= (-3 + (D) = i+ i-
cos @ = %:—11/2:_; .
Seng_b_ﬁ/z_\/g = — —>Z4—1(cos(—)+1sen (—))
T 1 2

P11.14

a) Sez=(a,b),entdo -z = (-a, —b), ou seja, esta no 3° quadrante. Nesse caso,

T 7T
0=m+ = e
b) Sez=(a, b), entdo z = (a, —b), ou seja, estd no 4° quadrante. Nesse caso,
g=2m—2=="
T Te T e
c) Sez=(a,b), entdo —z = (-a, b), ou seja, esta no 2° quadrante. Nesse caso,
g=n-Z=2

6 6




P11.15

3t 11w _ 3t 1lm
7.2, = 2V2 (cos (—+—) + isen <—+—>)

8 814 814 8 7 7
™ 4 isen (24T)) = 7 4 isen (2
=2\/§(COS(T)+1sen<?>)—2\/§(cos(4)+1sen(4>>
™ T V2 W2
=2\/§(C05(T{+Z)+1sen(n+z))=2\/§<7+1<—7>
=2—-2i
P 11.16
_31< <7n+n)+_ (7n+n)>
Z,.Z25 = 3.1(cos 07Tz isen otz
_3 7T+ 21 _ 7‘IT+2‘IT>
- <C°S< 10 >+lsen< 10 )
=3 (cos (35) + 15en (37))
= 3 [ cos 10 isen 10
P11.17

z6 = 26 (cos (6 X g) + isen (6 X g)) = 64(cos(2m) + isen (2m)) = 64

P11.18

o=ld= |12+ (V3)" =VIF3 =2

a 1
cosf = -=

_é 0=§ -z = 2(cos(§)+ isen G))

'DIU‘_D

sen g =

z3 =28 (cos (3 X g) + isen (3 X g)) = 8(cos(m) + isen (m)) = -8

P11.19

zZ= 2(cos(§)+ isen (g)) - z? = Zz(cos(ng)+ isen (ZXg)):
V2. V2

= 4(cos(g) + isen (g)) = 4<7+17> = 2V2 + 2V/2i




a /2 2
cosf = Pl - .
2 _ T _ T
N v, s 0—; —>z—?(cos()+1sen(z))
senf = - = Tl
p , 2
12
712 = (g) (cos (12 x%) + isen (12 xg)) = %(COS(?)T[) + isen (3m))
1
— 64
P 11.21
=2l =V (=% +(0)? =16 = 4
cosf = -= =-1
pb 40 0 =m —z= 4(cos(m) + isen (m))
sen § = 0= =0
z'a = W(cos (1T 42k )+ isen (“ +42kn))
T+ 2Kkm _ ™+ 2Kkm
cos( >+1sen< 2 >),parak=0,1,e3.
Zg = ﬁ(cos(%)+tsen(%) \/_(\/—+ \/2_5)=1+1
z) = \/E(cos(%)+lsen(%n>)=\/§(—g+ ‘/2_5): 1+i
Z; = \/E(cos(%n)+isen(%n>)=\/§(—g— ‘/2_5):_1_1
Z3z = \/E(cos(%n)+isen(%n>)—\/§(\/2——— \/2——)—1—1

Resposta:S={1+-1+;-1-;1-1




P 11.22

Sejaw = a + bi, de tal maneira que w? = z, ou seja:
(a+bi)2=5-12i - (a?—b?) +2abi =5-—12i
Logo,

2

a?—p2 =5 6 ( 6) ) 36 s
= —— —_— —b == T -
{2ab=—12 =7y T b SO TbES

36 — b* =5b% - b*+ 5b% — 36 = 0, é uma equacio biquadrada. Vamos fazer uma
substituicdo t = b?:

t24+5t—-36=0 - t=

—Si\/25—4.1.(—36)_—5113_{t1=4
2.1 2 =9
Parat; = 4, b?> = 4,ousejab = +2. Parab:2,temosa=—§=—3eparab:—2

6
temos a = -5 = 3.

Resposta: S = {3 - 2i, -3 + 2i}

P11.23

Vamos escrever zx = -2 na forma polar:

=lzf=v (= 2)2+(0)2—\/——2

cosf = -=
p 2

sen 6 = E= 2=0
Pela segunda férmula de De Moivre, temos:
0 + 2kn ) 0 + 2km
wy = \/_[cos< )+ 1sen( c >]

parak=0,1,2,3,4eb5.

0 =mn -z, = 2(cos(m) + isen (m))

Entéo,
Vr=2->r=2°=64
0 + 2km o
¢ —mpara algum k inteiro.

Neste caso, 8 + 2km = 6, para valores de k inteiros.
Se tomarmos, por exemplo, k = 3, entdo:

0+ 2km _ 0+ 2km
U, =2 [cos( ) + 1sen( )]

6 6
parak=0,1,2,3,4¢e5.
Zy = 2(603(0) + isen(O)) =2

2 (cos (2) # tsen (%)) =2 (2 + 1) = 1+ 3

2= 2 2
Z2=2<COS(3)+lS€n( )) 2(——+ £)=—1+\/_1
Z3 = 2(cos(n) + lsen(n)) =2(—-1+4+1i0)=-2

7, = 2<cos(3)+lsen(:)>=2(—%—ig)=—1— 3i
Zs = 2<cos(3)+lsen(3)>=2(§—i§)=1— 3i




Resposta: S = {2; -1-V3i;1 — V3i;2; 1+ V3i—1 + 3/}

P11.24
=|z| =/ (64)%? + (0)? = 64
cosf = 2 ” 1
E 0 6 =0 - z= 64(cos(0)+ isen (0))
senf@=-=—=90
o] 64
0+ 2k 0+ 2k
Zl/4= W(cos( 1 1T)+ isen( 7 n))

= 242 (cos (Zl:T) + isen (?)),para k=0,1,2e3.
zo = 2v2(cos(0) + isen(0)) = 2v2(1 +i0) = 2v2
2\/_<cos( )+ lsen( )) =2v2(041.1) =2v21i
Z, = Zx/_(cos(n) + lsen(n)) =2v2(-1-1.0) = =2+/2
Z3 = 2\/_<cos( )+lS€TL( )) =2v/2(0—-1.1) = =221

Z

Resposta: S = {2v/2; 2v2i; —2v2; —2+/2i}

P11.25

a) 3x*—48 = 0o x*=Z o x* = 16

Escrevendo z = 16, na forma trigonométrica,

lz| = p = \/(16)2+02 = 16

a

a_ __1

E 0 =0 = z= 16(cos0 + isen0)
P

Aplicando a segunda formula de De Moivre, temos:

Uy = V1ie [cos (0 al kn) + isen (0 +42kn>]

parak=0,1,2¢e3.
uy = 2[cos0 + isen0] = 2

u =2 [cos (g) + isen (g)] =2i
]=-2

u, = 2[cos(m) + isen(m)
Uz = 2 [cos ( 5 ) + isen (3:)] = —2i

Resposta: S ={-2; 2; -2i; 24




b) x3+2i=0c x3= —2i

Escrevendo z = —2i , na forma trigonomeétrica,

2zl = p= 02+ (-2)7 = 2

a
cosf=-=-=0 X X
T . T
bp 0 =— :>z=2(cos7+1sen7)
senf = ;=

Aplicando a segunda formula de De Moivre, temos:

Uy = V2 |cos (3”/2+2kn> + isen (M)]
parak=0,1e2.

Uy = i/i[cos§+ iseng] = 2i

u, =32 [cos (7?”) + isen (7?”)] = :{/E(_T\/g - %i)

u, =32 [cos (MTE) + isen (117”)] = W(? —%i)

Resposta: S = { 1/2i; i/f(%g — %i); i/f(? — %i)}

P11.26

a) Aplicando a formula de Bhaskara para determinar o valor de z, temos:

44+V16—4x1x53 4++/-196 4+ 14i )
z= = = =217
_ 2x1 2 2
b) Aplicando a férmula de Bhaskara para determinar o valor de X, temos:

C+20+JQ+202—4xix(2—10) (2+20)+Va+8i+4Z—8i+4°
zZ = =

2 X1 2i
_(2+2i)i\/4—4—4_2+2ii2i
a 2i - 2i

2+4i i 2i—4

— X< = =21
_) 2 [ —2

2 i 2

—=Xs=—7=-1

20 1 =2

Respostas: a) S ={2 +7i, 2 - 71} b)S={-i,2-1




P 11.27

2
3 V7 3 7
222—3z+2=2.<—+—i> —3.<—+—i>+2

4" 4 4" 4
9—=7)+6V7i\ 9+3V7 2+6V7 9+43V7
= 2. - +2= - +2
16 4 8 4
1+3V7\ 9+3V7 143V7-9-3V7 8
= — +2= +2=——+2
8 4 4 4
=0

Logo, satisfaz a equagéo




