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13| = =(0)%+ (- 1)2—\/_—1
~ zZ =7(cos(0) +1isin(0)) = (cos (— g) +isin (— g)) = (cos (g) —4isin (g))

(€) o Tl Bl

s|»—~

g =

138- wz3=—+

3= Bt

C T VB—i_ —4V3+ad —4V3+4d_ —43+4d

tB B B 3B-aB-Z | 3D 4 —V3+i
~ Arg(z) = —tan” 1i—n—£— o

Izl—r—‘/ \/_) +(M)2=\/3+1=V4=2

~ z =r(cos(0) +isin(0)) = Z(COS( ) +isin (5;))

(@) o Tovmadll Bl



139-

140-

141- -

142- -

143-

144-

145-

53w = 1,17, (cos(01 + 03) + isin(04 + 6,)) = 10(cos (3” + ”) +isin (3" + —))
~ zw = 10(cos (9”%) +4isin (

= 5(cos( )+4Sln( )) 3z = Z(COS()+":Sin(%))

4
6

)) = 10(cos( ) + ¢sm( )) = 10(cos( ) +isin (5:))
(€) (» foroeal) L)

- w = 4(cos (5") isin (5") v = (cos( )+¢s1n( )) u= 2\/_(cos( )+4sm (5"))

I+

w = 4(cos (i—z) —4isin (i—z) = 4(cos (— E) +isin (— i—:)
LUV = 117, (cos(01 + 03) + isin(0, + 0;)) = 22 (cos (5?" + (- g)) + isin (5?" + (- g)))
. uv = 2\/2(cos (5—” - E) + isin (5—" — E)) = 2v2(cos (

5";3") +isin (5”;3"))
LUy = 2\/—(cos( ) + ¢sm( )) = 2\/—(cos( ) +isin (E))
2= Tule (cos((01 +0,) — 03) +isin((01 + 0,) — 63))

w

8 B s (1 (-3 4 dsin (- () =y Ceos () + i (25
ﬂ \/_(cos(lz)+¢sm(12))—\/_(cos( )+¢sm( ))

(d) o Il iyl
4;—” = iz (cos (—) +4isin (—))

(b) » doepral) LY
lu| =3, Argm) =<

T \/_(cos( )+/Lsm(i:))

(b) » doepral) LY
v =-9+334

-1 1 T 5w
—_— =T ——=—
6

V3 6
lv| =7 = J(—9)2 + (3\/_)2 =+/81+27 =108 = 613
. v = r(cos(0) + isin(0)) = 6\/_(cos( ) +isin (56"))

~Argv) =m— tan‘1(¥) =m—tan

(€) » doepead) LY
wu=+/3(cos (E) + isin (Z’ZT)) v = 6\/_(cos( ) +isin (56"))

~vu =1y 1r,(cos(01 + 03) + ¢Sln(01 +0,))

7T 10m+7m

= O3 B e0s (4 ) 4534 ) = 10 (P27) 1t (227

12
LU= 18(cos( ) + ¢sm( 12”))
(@) @ Tl L)

«u =+/3(cos (Z’ZT) +isin (Z’ZT)) v = 6\/_(005( ) +isin (5"))
=" (cos(0, — 8,) + isin(6; — 6,))

os (5?” - 1—) +isin (Sn )) = 6(cos (10”27") + i sin (10:;7"))

= 6(cos(£) +’LSl1’l( )) = 6("05( )+¢sm( ))

(d) o Toneadl) Y1



146~ = x% —4iy*? =9 —254

nx2=9,—iy*? = -25i=y? =25
=9 =x=V9=43,y2=25=y=V25=45== (x,y) € R = (+3,15)
(d) & Tl iyl
147- = 3x— 24y = (5 — 4)?

23x—2iy=(5-4%*=25-10i+4i*=25—-10i+ (-1) = 24 — 104
3x=24,-2iy=-10i =>x=8,-2y=-10=y =5
=. (x,y) E R=(8,5)
(@) @ Tl L)
148- = 2x—8iy=—10 + 4i

#2x—8iy=-10+4i=2x=-10,-8iy=4i=x=-5,-8y=4=y=—
1
=, (x,y) ER= (—5,—5)
(b) » doepral) LY
149- =+ 7i=(x+34)(y—1) —

~7i=(xy—ix+3iy—3i*) -9 =9+ 7i= (xy —ix + 3iy — 3(-1))
=94+7i=(xy—ix+3iy+3)=>9+7i—-3 =xy—4ix+3iy => 6+ 7i = xy —ix + 34y
= 6+7i=xy—14i(x—3y)
.-.xy=6ﬁy=§ (1)
sx—3y=17 (2)
At dstabl 3 JoW) Wstall g2y ga

.-.x—3(g)=7:>x2—18=7x:>x2—7x—18=0:>(x—9)(x+2)=0=>x=9,—2

=>-.-x=9=>.-.y:9:§,-.-x:—2 :>.-.y:_%:—3 = (x,y) ER = (9,;),(—2,—3)

9
(b) » doepral) LY
150- ~x+3—4iy =14i(8+1y)

#X+3—4iy=4i(8+iy) >x+3—-4iy=8i+i’y=x+3—4iy=8i+ (-1)y
=>x+3-4iy=8i—-y=x+3)—4iy=-y+8i
~x+3=-y (1)

oY sl & ol 2y gang AW Aslal) |
ry=S=-2=2x+3=-(-2)=>x+3=2=x=-1
= (x,y) ER=(-1,-2)

(b) & fnred) LY
151- ~xB+20)+y2—-29)=1+44i

2x(3+2)+y2-21)=1+4i=3x+2ix+2y—2iy=1+44
= Bx+2y)+i(2x—-2y)=1+4i
~3x+2y=1 (1)
W2X—2y=4 (2)
ity Jo¥1 odstall aest
5x=5=x=1,34+2y=1=2y=1-3=-2=y=-1
=.(xy)eR=(1,-1)

d) o depead Y
LnJLa_Lo P! @ *
calall @uleill asio “( }"



152- ~x2—y?2+i(x+y)=3(1+4)

cxl—yrP4+i(x+y)=31+i)=>x*-y*+i(x+y)=3+3i
sat—yt=3 (1)
~x+y=3=>x=3-y (2)

Jo¥ Aot (8 Lokt Astall 2y geny
= B-y)?-9y’=3=9-6y+y*-y?=3=>9-6y=3=-6y=3-9= —6y=—6
>y=1=>x=3-1=2
=~ (xy) ER=(2,1)

(@) » el L)
153 - x+¢y+2x+3¢y 7

1+4 2

Lxtdy 144 x+ix+iy+ity _ xtix+iy+(-1)y _ xtix+iy—y

1-i 144 1—i+i—d2 1-(-1) - 2
. 2x+3dy x 1-i 2x—2ix+3iy-3i%y _ x—24x+34y-3(-1)y _ x—2ix+3iy+3y
Y 1-i 1—i+i—i2 - 1-(-1) - 2
x+iy | 2x+34y x+ix+iy-y = x-— 2¢x+3¢y+3y 7 x+ix+iy—y+x—2ix+34iy+3y 7
. = + =9 = -
1-4 1+4 2 2 T2 2 2
2x—ix+4iy+2 7 (2x+2y)+i(—x+4y) 7 2x+2y) . i(—x+4y) 7 .
LXTAXTAyTLY y:—:} Y y——ﬁ y+ y:_+O’L
2 2 2 2 2 2
22x+2y=17 (1)

L=X+4y=0=> —x=—-4y=x=4y (2)
JoY Aokl (& Aot Astall 2y gezy

28 7

= (xy) eR=Co, )

(€) » drpead) LY

L . A+i2
154- v x+dy =0
L 4HIVZ  4+iVZ | 3+iVZ 12+4iV2+3iV2+i2(V2)" _ 1247iV24(-1x2) _ 1247iV2-2 _ 10+7iV2 _ 10 | 7iV2
T 3-iv2 3-iV2 T 3+iVZ 94342 31\/5 2(z)° 9-C1x» 92z 11 11 11
= x+4dy = 42 = x+4y = + 7“/—
3-iv2
10
SoX = H ’y — 7\/—
10 7v2

=~ (xy) ER= (3 j)
(€) » drpead) LY
155- ~2y+1)—-4i2x—1)=-8+34

22y +1=-8=2y=-9=y="_

= —-(2x-1)=3=-2x+1=3=-2x=2=>x=-1
=: (x,y) ER=(-1,-2)
(€) P foeead) LY
156- ~z=(x?2+x)+i(x*+y—-1)

~z2=0= (a,4)=(0,0)=-(x*+x)=0,i(x*+y—-1)=0
= x2+x=0=x(x+1)=0=x=0,—-1
2x2+y—-1=0=0+y-1=0=>y=1,x=0
cxt+y-1=0=>1+y-1=0=y=0,x=-1
= (x,y) ER=1(0,1),(—1,0)

(€) P Tl LY



157- = (Vx) +4,/—xy =2+ 64

“(Vx)+[—xyi=2+6i= (Vx) +i\/-1xxy =2+ 6i = (Vx) + (V-1 x4 /xy) =2 + 64
(\/_)+(¢'><¢'\/_)=2+6fi=>(x/_)+(—\/_)=2+6¢'=>(\/_)—(\/_)=2+6/i
= (WVx)-(Jxy)=2+6i=>Vx=2=:x=4,—/xy=6i= —xy =36
= xy=36—>4y=36=>y=9
(b) o dreall i)
158- +2—44)+x=-5+4i,x=a+ib

Z2—-4i)+x=-5+i=2+a)+(—-4+6)i=-5+1
s2+a=-5=a-7,4+6=1=6=5
=.x=-7+51

(b) & dorall Lx Yl

... atib
159- ~x+4y= 7—ib
a+ib a+ib  a+ib a’+2iab+i* 6?2 a’+2iab—-62 a’-62  2iab 2iat
x+"'y_ — X = o ; 242 s o m Tt a1t
—ib a—itb  a+ib a*—iab+iab+i-b a~—4b a~—4b a~—4b a*—b
x=1=2x2=1 4 _2¢a0:>¢22 4i2a262 _2_—4a2&2:> 2 4a’6?
A =Lty = a2—62 y (a?—2)2 yo = (a%—82)2 yo = (a%—62)2
242
2 2 4a“t
A Sl = —_
y (aZ_,g,Z)Z
(@) o Lroeall Llry!
g
160- = x+4y = “M&
=xt=1 dato?
- y (aZ_,g,Z)Z
4a? 6>

=.xt+y?=1+

(aZ_,g,Z)Z
(d) o il Yl
161- ~ (x+4y)(1—4)=2—4
S (x+iy)(1—-19)=2—-i=x—dix+iy—i’y=2—-i=(x+y)+i(-x+y)=2—-1
“xt+y=2 (1)
c—x+y=-1 (2)
Wiy oY) odslall aest
=>°2y=1=>y=l x+%=2=x=%
= 2(x3 +y3)_2( + )_2(—)_7
(@) » depeal) LY
162- v 11+ 3i=(x+14iy)(2x —1iy)
= 11+ 34 = (x + iy)(2x — iy) = 11 + 3i = 2x? — ixy + 2ixy — i*y?
= 11+ 34 = 2x? +ixy + y> = 11 + 34 = 2x% + y? + ixy
~2x2+y?2 =11 (D
~xy=3 =>y=§ (2)
Jo¥h Wtk 3 Lo Astall jaygnn
=>.-.2x2+x12=11=2x4+9=11x2=>2x4—11x2+9=0=>(2x2—9)(x2—1)=0
—:2x2-9=0=ox2=2=x=t— 2 -1=0=>x2=1=x=11

'-'x=—=>y=%=\/7,':x=—\/—_=>y——=—\/_ x—1=y———3,'.'x=—1
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:>y=_11=—3

2 29 o 5 — (43
=5 X y —2 2_2 r(xly)_(iﬁ’i\/i)
=" xz _yZ =1-9=-8 ,(x;}’) = (il!is)
2 _ a2 8
L X1 -yt =82

(@) & dourall LYl
163- ~2z2—32=5+10i,z2=a+ib,3=a— it

= 23-33=5+10i = 2(a+1i6)—-3(a—1i6) =5+ 104
= 2a+2i6)— Ba—-3i6)=5+10i = (2a—3a)+i(26+36) =5+ 104
s—a=5=a=-556=10=6=2= (a,4) =(-5,2)

(b) & Toweal) LY

L 41434
164 Ti+3 Tk

—:.dk=(i+3)(1+3i{) =4ik=4i+3+32+9i=ik=10i+ 3+ (-1)3 > ik=10i+3 -3
= ik =10i = k= 10

(d) » i) Y

. a’+6’
165- ~2+34i= arib
2 2
=>.-.2+3¢=‘fl:; — (2 +3i)(a+ib) = a® + 6% = 2a + 2ib + 3ia + 3i%6 = a® + 62
=2a+QR26+3a)i-36=a*+46*= 2a—-36)+ 26 +3a)i = (a’>+ 6> + 04
~2a— 36 = a? + 62 (1)
24

~26+3a=0 =>3a:—2£r:>a:T (2)
Jo¥ Aot (8 At Astall 2ypnn
2 2 2 2 2
=0 2(39) 302 (2) 4 47 g =2y g2 2 M0 e e
= —136x9=136’>x3 = 36 =6>=6>+36=0=6(6+3)=0= 6=0,-3
=20)+3a=0=a=0=-6+3a=0=>a=2,a,6=0,:->2+3i+0
=.al=-2%xXx3=-6

(b) » doeoral) LY
166- = (x + 24y) = (x — 24y) = (1 +4)°

=.(1+4)°=1+4)A+D)*=A+)((A+9)>D? =1 +DA+4*+24)?> =1 +49)(1 — 1+ 24)?
= 1+49)R2D*=1+49)4i*>) =1+1)(-4)=—-4—44i
CX—2y=—4—-4i=>x=—4-2y=-4=y=2=.(x,y) ER=(—42)

(€) o Tl iy
167- =W = x + iy = w = (x + iy)?

=.w=8+6i= (x+4iy)?=8+6i= x>+ 2ixy+i’y* =8+ 6i = x>+ 2ixy—y* =8+ 614
= (x2 —y?) + 2ixy =8+ 64
~x?—y*=8 (1)
6 3
SoY Akl 8 AW sl 2y gnn
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2
=>.°.x2—(§) =8=>x2—:—2=8=>x4—8x2—9=0=>(x2—9)(x2+1)=0
:>x2=9or—1:>:.x=i3,x€.‘]e:>y:§:>+%:i1=>x+fiy=—3—/i,3+fi

(@) & Tl Lix )

168- ~Vz=x+4iy = 7= (x +iy)>

=nz=-2i= (x+4y)? = —24i = x* + 2ixy + i’y* = —2i = x* + 2dixy — y* = -2i
= (% —y?) + 2dxy = —2i
~xt—yt=0 (1)
n2xy=-2 =>y=— (2)
Ss¥ Astalt & 45w sl 2y enn

2 1
=>:.x2—(—) =0=x*-5=0=>x*-1=0=2x"=1
X X
=>.°.x=il,xER=>y:_71=>;—1=$1=>x+/iy=—1+/i,1—/i
(d)@w\lg\?f}“

169- =V =x+4y = u = (x +1y)>

=, u=—6i= (x+4iy)? = —64i = x? + 2ixy + i*y?* = —6i = x* + 2ixy — y* = —6i
= (x% —y?) + 2ixy = —64

~x?—y*=0 (1)

" 2xy = —6 =>y:_7 (2)

S Aslalt & 4w Astal) 2y pn

2
=>.'.x2—(7) 0= —2=0=>2x'-9=0=2x*=9

x2
1 -1 —1 o i i
=.x=rBreR=y=—=_Z=Fp=x+iy=—V3+5 V3-%
(€) » drpead) LY
170- Vo =x+4iy = v = (x +iy)?
=.v=—4i= (x+4iy)? = —i = x* + 2dixy + i*’y* = —i = x* + 2dxy — y* = —i
= (x%2 —y®) + 2dxy = —i
~x?—y*=0 (1)
s2xy=-1=y=— (2)
So¥1 Astalt 3 4w Wstal) 2y gn
\2
= xz—(—l) —0=x2 - =0=xt-i=0= ="
2x 4 4
1 1 -1 1 o1 ,1.1 1.
:..x—iﬁ,xeﬁzy_T:E—+ﬁ:>x+¢y— \/E+\/_'L’x/§ N

171- “V3=x+4iy =z = (x +4iy)?

ST e = e = e =13
=.z=1+V3i= (x +iy)? =1 +V3i = x? + 2ixy + i®’y* =1+ 3i
= x2+2ixy—y?* =1++/3i= (x> —y*) + 2ixy =1 +/3i
st —yt=1 (1)

V3

.'.2xy=\/§=>y=§ (2)

So¥ Astalt & 4w Dstal) 2y pnn



:---xz—(ﬁ)zzlzwcz—; =1=x* —%:x = x* x2—3—0=>( 1)(x —E):O

:xzzgor—%z.°.x=+f xER=>y—£=> f=>x+¢y— f f

(b) » doeadll i)

172-
(3 +44) 32 &Y a5 (3 — 44) Waldr ux 5 ik BSlas 31 dan 1 Ustab
=.x=3+4i=>x—-3=44i= (x—3)? = (+44)? = x> — 6x+ 9 = 1642
= x2-6x+9=-16=x>-6x+94+16=0=x>—-6x+25=0
Fdl g
= (3-4i)x(3+41)=9-16i*=9+16 = 25
=.3-41)+3+41)=0B+3)+(—4i+4i)=6+0i=6
=vxt—ax+H6=0=-.x2—6x+25=0
(€) o Pl Llry!
173-
(5 +4) s &Y 5idly (5 — 1) Lahdr s g L BYalas FI dmo 701 Aslabl
=.x=5+i=x—-5=4+i= (x —5)? = (+1)? = x% — 10x + 25 = 4>
= x?2-10x+25=-1=x>-10x+25+1=0=x2-10x+26=0
e
= (5-49)x(5+4)=25—-4i*=25+1=26
=2 5-49)+G6+49)=06B+5+(—i+4)=10+0i=10
=vxl—ax+6=0=:.x*-10x+26=0
(@) » depead) LY
174-
(2;%—?——)}& FETRRIN (‘F+3‘_£+ﬁ) Ualyor ot 5 Bl ESholne 31 Ty 01 Aotk 2
V2 3 V2 3d \/EZ_ 34 2 _9.2
=.x=Fti=x-T=27=(x-7) —(iZ) = 20D+ &= o
2_ 1 z2__9 2_ 1 2z .9 _ 2_ 1 1 _ 2 _ —
=t -xt == ﬁx+16+16—0:>x ﬁx+16—0:>16x 8V2x+11=0
g
L (V2 3 VZ 34\ _ 2 9 ., 2 9 _ 1
:>"(T_T)X(7+T)_R_R4’ BETRETIRET:
L (V2 3i VZ 34\ _ (V2 V2 3i , 34\ _ 2v2 1
= (D)) =T+ (-5+3) =5 roi=5
=-.-x2—ax+0=0=x2—%x+%=0=16x —8VZx+11=0
(€) @ Tl Gyl
175-

S lsus (@) (2% —ax + (5 + 54) = 0) dstadl gpior ut (16 = 3 +4) 329 (1) <Sh st

(v =x+1y) 329 (1) Sh sl g2 5T Jd1 0

. 5+54 5+5i  3-4i 15-5i+15i-54% 15+10i+5 20+104
ﬁ.’.u)(/v':5+5¢z4y=—’$4y=—’x—’=>/v': — = =
3+i 3+i  3-i 9—i 9+1 10

>=24+i=1v=2+1
(d) » dowreal) LixY)



176-
S bsue (@) (% —ax + (54 54) = 0) st gy a1 (16 = 3 + 1) 329 (1) <SH su
(v=x+1iy=2+1) o9 (1) S, sl g2 Y i3

=cut+tv=a=>383+1)+2+4)=B+2)+(1+1)i=5+24
(b) » Lol LY

177- 2z +1-4)(iZ+i-2)=0,z=a+ib ,Z3=a— ib
= 2z4+1—-4)(dz+4i—-2)=0
=:(2z+1-49)=0=2(a+ib)+1-i=2a+2ib=-1+i=a=—3 b=

=>.°.z:a+/i0=—%+%i
= (i2+1i-2)=0=ila-ib)+i-2=ai—-i?b=2—-i=ai+b6=2—-1i
=a=-16=2=z=a—-ib=—-1+2i="z=a+ib=—-1-24

—ng=—g+34,-1-2i
(b) & Foradll Yl
178- = u = _IJ;Ng

.2 (-1+i3 —-1+4V3 _1—4x/§—4\/§+4'2(x/§)2_1—24;\/5—3_—2—24\/5__1_1.

=--u—(2)x(2)— 4 T a4 T a _224\/§
2 2

2] = Vaz 2 = (-1 _BY L 3 A qo

= [u?| = Va? + £ _/r_\/( 2) +( 2) _\/4—'_4_\/;_\/1_1

V3
= Arg(u*) = —(r — tan~! %) = —(m—tan1 %) = —(mr—tan"1(v/3)) = —(w - g) = -+ g

gty = 2o 22

= u? = r(cos(0) + isin(0)) =

-21 . . -2m
=yt = (cos (T) + 4isin (T)

=
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AT

—1+4V3 1 1,
=5\ U = 2 :—E+E’L\/§

=il =@ == () (D) = i3= i

=. Arg(u) = (r —tan™! %) = (m—tan~! }) = (m—tan"1(V3)) = (m - g) = E'HT_"

= Arg(u?) = 2?" 2

~ u® = rr(cos(0 + 0) +isin(60 + 0)) = 1 (cos (4?") + 4sin (43—")) = (cos (4?") + 4sin (4?”))

= (cos (4?”) + 4sin (4?”)) = (cos (Zn - Z?”) + 4sin (Zn - 2?”)) = (cos (— 2?") + 4sin (— 2?”))

= (cos (2?") — 4sin (%")),cos(Zn — 0) = cos(—0) = cos(0),sin(2mw — B) = sin(—0) = —sin(0)
(€) P dnrnadl Ly

—1+4V3 1+u
7=

179- - u = = —
2’ 1-u
1+(M> q 1,93 193 148 3 3 3 i3 308 3¢ 3. 2033 6208 6 203
=>.Z=1+“= 2 — 2" 2 22 _2 2 2 2 _ 4 4 4 4 _4 4 4_ 4 4 _4 4
* 1-u 4 _(-1+#V3 141483 3,43 3 4373 i3 9 34V3 343 3i? 2,3 1z 3
2 272 27 2 27 2 2 2 4 4 ' 4 4 4 4 4
6 24V3
T 6 23 1 w3 1 i
=) Z::i+ 4 = —+4 =4 —==-4 —
3 3 12 12 2 6 2 2V3



~zl = m—r—/— N_ E \/f \/7 f

= Arg(z) = tan‘l(;) = tan‘l(T) = tan‘l(ﬁ)) = Z

= z = r(cos(0) + isin(0)) = = (COS( ) + sin (%))
(b) » Freeall dlrY!

i

180- “VE=x+iy=z=@+iyiz=;+;75

L=l 2 _1, % 2494 1, ~1
=03 +N_=>(x+4y) =t + 2ixy + i%y? =3 2\/_=>x + 2ixy — y? >
2 _ a2 _1, i
= (x* —y°) + 2ixy 2+2\/§
1
sat—y?t=o (1)
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