3105 5 et el il 1§ ] ikl (k)

(14 30)% + (3 — 2i)? Sl sl 4palal) w.ap..&.g

sol :
1 1
-1=—=
¢ 3+ 5i _
_ 1 3-5i (,1/2003)| |
3+5i 3-5i 3

_3-5i 3 5
~9+25 34 34

sol

(1~ 1] — @—-+F1)
= (1-2V3 i+3i%)- (4-4V3 i+3i?)
=(-2-2V(3) i)- (1-4V3 i)

(waus: uﬁﬂmﬂwd\ym Jhyn

I
’ SO
(173 1 P— (2 i o sl Tt Byt 5] 7 |

=(-2=2V3 )+ (“1+4/3) N4
=-3+2V3 i
A0S By @l 2 | (7 :
(3 +40)% + (5-30)(1 + i)

sol :

3 +4)*+ 5B -300+1i0

= (9+ 24i + 16i®)+ (5 + 5i — 3i — 3i?)

(=7+ 24i)+ (8 + 2i)= 1+ 26i

(1,26 )

(1/2005)

(Mx2+3x+5 dafda y = —1 + 27 @ig ) &

(ks 1) At sl

sol :

x2 +3x+ 5

(-1+2i)* +3(—1+ 2i)+5
(1-4i + 4i*)+ (=3 + 6i)+ 5
(-3-4i)+ (2 + 6)

-1+ 20 = —1,2 Lgthdl 8l ) disa A

(2/2005) l

|
|
3
!
|

sol :
(1 +

3i)% + (3 — 2i)?

= (14 6i + 9i%*) + (9 — 12i + 4i?

(_

-3 — 6i

8 + 6i)+ (5 — 12i)

(1/1998 \l

(—)2 S pall daell Agalal) Al M

;f)z
_1“3;1 gEe (1/1999 ) l
1+i 1-i
- (8 i.)ﬁls i y2
_(?)2
=(1-2i)P=1- 4i + 4i* = -3 — 4i

[ xz+23’2:‘-&54-:-.1':2+3i,y:3—1'0‘5'3‘Lé

sol ¢

x% +

2y = (2+3i)% + 2(3 - i)?
—(4+12z+9¢2)+2(9—6z+ i%)
(-5 + 12i) + 2(8 — 6i)
(=5 + 12i) + (16 — 12i)
11 + 0i

(1/2000)

) o alai aa o Apdlall dipally s | (7
(—2+1i) (3 +2i)

Le=(3+20(=2 + )

“64+1

= —-8-1

—6 + 3i- 4i + 2i®

8 1.
65 65"




5()1 - I

xX+y=x+Yy
1+0)° = A+D*(A+i) ! sol:
. -7 2 . l S
= [+ ]"(A+ 1) - LHS:x+y=03B+20+(1 -1
= (1+2i+i%)*(1+10) | T+ =4-i ("52445"/2006)

= (20)*(1+1i) = 4* A +1) I RHS:E+7=B+20+ A -1
= —4(1+i) = -4 - 4 1 =(B-2D)+(1+i)=4-1i

A-D5 = A-D*A—0) \ S = R
= [(1-1D2PA-i) _ﬂl'_f__] |

= (1-2i+i»)*A-i 18 2 1 9% 4 6 il Bx = 21 — 1 GRS
G I S e Y
= (-2)"(1-1) = 4" (1-0) | sol
- —4(1-!) = —4 + 4i : x2+2x+6
N5 _ 4 S l
A+ - A-D = (~1+20)2 + 2(-1+20) + 6

= (—4 — 4i) — (-4 + 4i)

| = (1-4i + 43+ (=2 + 4i)+6

| = (=3 - 4i) + (4 + 4i)
(1-012 (1402 & st Lé | = F = OF
O A 2 R ==

-_— ——— - —
j—— — —_— -

74+ 137% + 36 = 0 Wsadl Ja| 7

(" A A 1/2007)

(1= (A+D? 1-2+8 142048 |——
. |~

151 @ 1=t 19%F T d-1 %
T 2 1+i ' Z¥+ 132 + 36 = 0 (2/2009) 1
ST+l 1= 1-i 1+i | (Z2+ 9)(Z*+ 4) =0

: - ¢ S = .
—2i+2i® 2i+2i% — | either Z¢ =-9 - Z = 13i
e | + 141 —_] : Or Z* = -4 - Z = $2i

=(-1—-i)+(-1+1i)=-2

o . ' i i | S K
(1-D1=-i°)(1—-i") Wi \f Comes T o o o =

| 2+1 241 1+i vugannon) |

A-i)(1-i%) - oM =T =y T
M O I L3159) . 2+2i+i-1 1 3

=(2)(1+1) =(2)(2) =4 : : 4
| a=z.0=2

i o 1. 27 28
:2(0 + b”) =2(§+—8—)=2('8—
| _




(1+0)1°

128

sol :
(1+)1 ((1+i)2)7(1+i)

128 128

_[(1+20-1)" @+
B 128

(27 +19)
128
_128i*.i*(1+1)

B 128

= —i(1+ i)

—i(1+1i)

Z=(1-i) -»P;(1,-1)
Zz=(1+1i) - P,(1,1)

(1/2018) '

Gl oy = 2 i8Sy, = 80O cale 1
Xy=x.y0 e

sol :

Xx=8—-1 =2X=8+1

y=2+i »y=2—-i

ead¥) i pall 38U

Xy = (8- 0)(2+1)
=16 + 8i — 2i — i?
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¢

DS pall daall Agslal) Adpally dialf i }‘__

I

(1—-i)19

S pal) dsall Ajalal) Assally :
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i) Lﬁ_

sol :

(1-013 _ (1-)2(1-i)

64
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_[A-DPa-i) _ (1-2i+2)°(1-0)

64 64

C(-20)f(1-1)  64i%(1-1)

64 64
_—64(1-1) i
= o4 Y= !

C,=7—4i ,C,=2-3ics |F

|
Cq) C K 5
2 /

C C;

sol :
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7-4 7-41 2+31
= (ﬁ) = (2—31 ' 2+3u)
B (14 + 211 — 81 + 12) B 26 + 131)
B 4+9 "( 13

+1=2—i

C;

C;, 7-& 7+4i 7+4i 2-3i

‘G 2-8t 2431 Z2%3t 231

=17 + 61 :
X.9=17-6i | 14 -21i +8i+12
Cyady) o phal) 380 : . 449 p——_—
= N " "n'/ 4
x.y=(8+i)(2-1) | P il
=16 — 8i + 2i — i? | T T
=17 — 6i :
dassia A8l puu) il = e G phall e !
'
RTINS S M
(14202 (1-20)2 25 e ,,
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1 i 1
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o 1
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= — = ¥ s yhall ’ = %
TR | 2
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- K -
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S L. A ( Agaadl ) Auslad) Adsally L_ -12
Z+)  (VZ-i) @_( ) &: I—u‘bz—lﬁ - b= 14 .°-a=—_|_4 -»a=3
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sol
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1 1 4 1 2 2
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K v a 1 1 B ,
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_@B-0*+ B+l |
(342 (B -i)? | g
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16 16 16 :
T O+1DZ (10)2 100 L Lagel 1-Bl
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= — = V) Bkl I
25 | _1+2i-1 1-2i-1
f . s : T 14 Ai—4 1—4i—4

JA-D@-1)(1-8)=2i : el e d

o 2i —2i
T 3441 -3-4i
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(=3 +4i)(—3 — 4i)
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B T 4 x> —3x+vV-16 X5 —3x+vV-16
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1
e N2 i 1
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=4 4+ 12i—-9-6—-9i+ 4i
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= - . ;- : = =114+ T7i
24+ 2V3i -2-2V3i -2-2v3i -2+ 2V3i I (" Al s gl 2023)
_—2—2\/§i+—2+2\/§i | — - —
T 4+12 4+12 l; (:j*ju
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|
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| et betd| 4528 i3
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(\/—‘Fl) (\/5—1) “hlial sas
\va-i) " \E+i)

~(VB+i)(V3+i)+(VB-D)(V3-1i)
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S5 LIOXZ 44 =0 Gmisg sanadly (San i

obaial] y | x b 241 "J8

Ix=2=0-x=2 (2) s

/ s | - —
ém",.d\\chg-Mh F @il Al x| vERu-wHA é
(3x+2yi)? === (2x+ D)y —2i) = -
sol : - | sol :
3x + 2yi)? = = :
Bx 4270 =, | @2y +2)+ (ax+y)i=-2-9i
T I . Bt S B W
— = S : Xy +4=—
240:;(?1Il -43i-)3l ' ;_’ 1 ) 3
(9%* - 4y%) + (12xy)i = —— e !
- (9x% — 4y?) + (12xy)i = 8(4 — 3i) | B .
(9X2 a 4y2) + (12xy)i = 32 — 24i | = Y =@~ Vsl
9x% —4y2 =32...........(1) : (1) & (2) vasd
12xy = ;24 (7,1()1)()) I 2x(4x B 9) S
y=22.. (2) ==d | > [8x*-18x+4=0]+2
(1) b (2) vass | ~>4x*-9x+2=0
~2\% o @x-1D(kx-2)=0
2 —
1 =2 4x—-1=0 -4x=1 Lix=- (2) 4l

- [9x - = 32] I #
o 18 m s [| ==

4 _ e 1 : 1
—992x 32)2( 16 =0 | —-y=4--9 .y=1-9=-8
(9x% + 4)(x2 —4) = 0 - 4

Ix2=4->Ll x=2 (1)lasw | y=4x—-9-5y=4(2)-9

—_ — Iy = —* 5 PSSy :
»y=-1,4x 2 (1)gle=s | Ly=8-9=-1
—-)y:l ®
L 2+ xi)(—x+1) = = i @l Al x ER‘,,-u-ﬂhJ»z
I _3x=3
(2 + x0)( +_)_9y2+49 : L=y

MRS 3y + 7i | wepmy )

9y? — 49i? | 2-x=-T (2/1998)

- (=2x+2i—x%i+xi%) =

(=2x—x)+ (2 -xdi=

3y+7i
By—-70)(3y+ 7i)

3y+7i

> (-3x)+(2—-x%)i=3y—7i

— b — ——

x¥*=9-5x=143
X =3 - (1) lgam
y==3, x=-3 (1) 8leamy
-»y=3




[’%”%y:%d@qﬂ‘l‘.)' € R i & \\_@'[’ dhailx,y €R ioh s l.y

7 | x(x+i)+yly—i)+i=13
sol : iSO]:
|
o I =1 2—i LSl 8 B sl .
. . — —_— — - x +xl + =y l)=13—l
(1+i 1—i)x+(2+i Z-i)y G2 ( )+ -y

i S>@E+y)+(x—y)i=13—i
((2 1)1":12 1)‘) 7 I T U £y ) wmuml
o =] —
+((6"1)+('3’2)")y=-i b= YL (2)
i | (1) o (2) U5
i (y-1*+y*=13
oY -2y+1+y*-13=0
L 52y2-2y—-12=0

(1 3') S — D=0
5~ 51)% Dy=0—i

1 3 . T
-»(Ex—ixl)+(y—yl)— —1i o
1 . S -3+ =0
(ixi-y)Jr(—ix—y)c:o—: | Wy =3 (2)ilesass

»x=3-1=2, y=-2 (2)ila

1
Ex-j—y:() —+x+2y=0 »x=-2-1=-3

2/2004)
X ==2Y i i (1) I ' - :
Astaal) ($iad ) Okia) vy b |

3 (2'.’."“5) : y o =44
-ix_y=—1 . ' - 1+1 71'—'-.7..-' 3
)

S —3X = 2Y = =2 i vio vreninasen e (2 Y Begd oy
. . | x+2l 1 (3/2003) a
(2) 2 (1) o o (x—20)(x+ 2i0) y
> -~
: X+ 2i 1+
—-3(-2y) -2y = -2 . ¥
A ] B
- 1+
- 6y —2y=-2 : (x-20(1+i) =y
»(x+2)+(x—-2)i=y+0i

>4y=-2 -Sy=— | XH2Z=Y e (1)

ix—2=0
- x=(-2) (_71) =1 ¢y X = 7 SOOI, (/)
| (1) o (2) Lases
| y=2+2=4
o




Giai ol x,y € R (el >
Bx-i)R2y+i)+11=7i

-

sol :

Jﬁ

: 6Xy + 3xi — 2yi — i’ = —11+ 7i

- (6xy+1)+ (3x—2y)i=-11+7i
6xy+1=-11
- 6xy = —12
S y= —_—2 LT K
L b e i ORI ()
(2) & (1) pasn

4
Px+—=7}x
X
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>3x2+4="7x

5302 —Tx+4=0 ("AnINhaa"12024)

- 3B3x-4)(x-1)=0

4 . :
LA‘x=§ —)(1)\52%.;45’.:

¢

T' Ghal Al X,y € R (el 2
| (x + D) (y—3i) = -1 —13i
i x'oi:

i xy — 3ix + iy — 3i® = -1 — 13i

. (xy+3) + (—-3x+y)i = —1—13i

! xy+3=-1

! o, % i TOOORIRPRIBNG, ;£

| 3x4y=-13

S L N

| (1) & (2) o2

| x(3x—13) = —4

i - 3x - 13x+4=0 (7 6 35443"12006)

-»3x—-1)(x—4)=0

: 1
Ll x = § (2)\“53 L g

1
: >y=3@3)-13=1-13=-12

) x=4-(2)  \poas

—2 3 . y=12-13=-1
y=7=-2(3) |
3 :
|
=22 Jx= 15 (Dblenss :
=irs ) x = |
=9 5 |
y:—:— .
- 1 — ‘ ——— —
[ y+5i=2x+(x+i) g Alx,y ERM%J ﬁ
) SE—
!
: 1) A (2) was
y+5i=2x2+2xi+xi+i? | D)
(2/2008) 1 : 25
—>y+5i=(212—1)+3xi - | 2(?)—1=y,
e Bk, AR (1) | 50 50-9 41
= r - o 4 — — — = =
3x=5 (""" s 0ga0""/2020) l Y= 9 9
5 - V : |
ex=§m . (2) |



124 5i=(x+ 31)(y — 2t) )

12 + 5i = xy — 2xi + 3yi — 6i*
- 12+ 5i=(xy+6)+ (—=2x + 3y)i
xy+6=12
- xy=26

- o o R I SRRV (/.
(2) 2 (1) o

2% +5x—-18=0
2x+9)(x-2)=0

2

B 6 . -2
r5ee(3)
2

3

,;‘x=2

6 (1)
o o —
6
[—2x+3—=5].x
X
- —2x% + 18 = 5x (1/2010) l
—4
—-)y':.——
- S 3
—_ e =) —
y 2 y

(1) b s

1§

L_) < (.1' + Vl) = (1 + ZI)‘“‘

141,

T o

. » = v .2

(1+i 1_i)+(x+yt) (1+ 4i + 4i*)
(I—Zi—1)+( +yi)=(1+4i-4
1+1 AR =LA =0

00—+ (x+yi)=—-3+4i
S>@+(-1+y)i=-3+4i
x=-3

-1+y=4

(" okl z A8 1/2012)
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G Giale 13) pliddal) v ¥ qh,é aa LZ

3
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-
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.
-
.
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Gl Al x ¥ € R e 2
(3 + 2i)%y = (x + 3i)?

(9 + 12i + 4i%)y = (x* + 6ix + 9i?)
(5+ 120y = (x> — 9) + 6ix
- 5y +12yi = (x* — 9) + 6ix

By 0 s CL)

12y = 6x

o T T [ TERURREHR! 1)
(1) A (2) s

5y =4y* -9

—»4y*—-5y—-9=0
- 4y-9@y+1)=0 ¢
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=g PASH
G (2)h M
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3—1) x+yi
(Z—i 3—i) 5
—) . e
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(x+2i)(x—1) = TeC
sol :
2 O
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242 —x+ 2x)i =
(x°+2)+(—x+ 2x)i 11+ 3yi
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- x=+3
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-»y=1

—
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V,x O JS A apd J

sol :
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-
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sol :
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=
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_/

: \Ul:

! il adt plal)
| A88a Cilalaa ) Aldleal) -
: Lad g CL88) ia Lad) jda o
| M=1421 , L=1-2i

| M+L=1+2)+(1-2i)=2

i ML=1+2i).(1-2i)=1+4=5

i x*—(M+L)x+(M.L)=0
B T e ("l moznl
[2x* —2x—bx+a=0]+2

| (2 + b)

a—7_

2 —

X 5 X+ 5 0

x*—2x+5=0  adiGay

. 22=2].2 22+4b=4 =b=2
:5;—7=5].2
L a-7=10 > a=10+7 =a=17

G | b sl

_ i e lalea @it Aslaal) -
i Lab g ojlab) s Laal ks o
iM=1+2i , L=1-2i
: 2x2—-(2+b)x+a-7=0
(1420 + (129 =&
‘ 2+b
| *="=
| ©4=24+b = b=2
: b;'.laa:ll..xll
| L'lwzx"Z Jelas
| (1+20).(1-20) =22
| =t
: 2
| 5 10=a-7 = a=10+%



il it

Zi,2,=4
Zy=4-2; ..
Z1.Z5=29
(2) 2 (1) Alas a2 g
Z,(4—2zy) =29
4z, — 2% = 29
25 —42,+29=0
b= -4
_41.,/16 —4(1)(29)
2(1)
_41V16-116

e (1)

a=1 : c=29

Z4

2
_41\/100__4-_»5101'
- ¥ 95
=2+5i

zy =2+5i

(1) Halaa 2 (2 ga

Z, =4—(2+5i)
=4-2-5i
=2—5i

x2+4x+29=0

or z;=2-15i
or

=2+5i
Ay yill dlalal)

+duel el | eyl |
Z,+Z,=4 >z, =4-12
2,.2, =29 - (4—23)z, =29
4z, —25=29 — z:-4z,+29=0

A=b?>—4ac - 16— 4(1)(29) =16 — 116
=-100<0
"2y =2 i P T S| B CS |

let z; = a+ bi ,Z3 = a — bi
a+bi+a—-bi=4 -2a=4 - a=2
(a + bi)(a—bi) =29 - a*+b* =129
4+b*=29 - b*=25 -.:.b=+45
zy=2+5i , z,=2-5i
x*+4x+29=0

‘LL!__‘.’ )—‘—l! “1_.4"-'.4.?’

' Sy Sl 7 7, pads o8N | 7
i ‘ZI'Z?.A%Zl'Z?.:zg'Zl *Zz:‘q

: Ly 7y ok A gy Al Adalaall (68 A

| y

I s

i Hos ] b yadl
: @ s e gara g AR A3 (g gl Lagy po Jala )
| A1 s 2
| G ..., VA S ol jdad)
! Z1=a+bi

i Zz = a — bi

 Z+Z,=2a=4 a=2

il E ]
=4—-2+51

! ZI,ZZ=a2+b2=29

4+ b? =29
! B2=25 - b=+45
zZy=2+5i
Z, =2 —5i
x> +4x+29=0 Loy 5 ALl

| dgial cdlanal) b A 2 Aliaall 8

(5 — 1) i aly
| e = >,
! OUE8) e ol paadl dgdda Chlalaal) o

| 5+ i
| L=5—i , M=5+i

| L+M=(-9+(5+9

| =10
LM=(5-i)(5+i)
| =25+1=26
X2 —(L+M)x+ (LM) =0
x*—10x+26=0

AV jall &

(" Aukal" sigad"/ 2022 )




., L

)

A1 a0 Aoy ) Al 58
' 2 Zw ' 4 2w
(Zw I—T) ,(\ZWI == ) )
S(}; .
A 2. 2W —i
h= (2wt~ ) = (2w?i -5 5)

= (2w?i + 2wi)
= 2i(w? + w) = —2i

o 2w?
k = ZWI—f

i
( 2w —i)
=| 2wl — e
i —i
= (2wi + 2w?i) = 2i(w + w?) = —2i
(h+ k) = (-2i) + (—2i) = —4i
(h.k) = (=2i).(=2i) = 4i* = —4
X —(—4i)x+(-4)=0 - x*+4ix—-4=0

1/1999 |

|
!
I

((1 +w), (1 4+ w?) Wi AN day a3l dalaal) o8 Ly

Sol :

h=1+w)=-w?
k=(1+w?)=-w
(h+K) = (-w) + (-w?) =1

h.k = (—w)(—w?) =1
X2 —x+1=0 »ddaall

" O Ul Aliad ' 4/2014 '

( (2 — 3iw), (2 — 3iw?) Wk 3 Bataal) o8 7 |

|

Sol:
h = (2 -3iw) ,k = (2 — 3iw?)

h+k = (2 — 3iw) + (2 — 3iw?) 12001 l

=4 -3i(w?+w) =4+3i
h.k = (2 — 3iw). (2 — 3iw?)
=4 — 6w?i — 6wi + 9i*w?
—5 — 6i(w + w?) = -5 + 6i
x>-(h+Kk)x+hk=0
-»x*—(4+3i)x+(-5+6i)=0

«

W) jda Al Ay 3l Aslaall 3 j
(2 - 2w —2w?)?, (2w + 2w? — 1)?
S!,)] -

h = (2 - 2w - 2w?)?
=[2 - 2(w+ w?)]?
=(2+2)>=16

k= 2w+ 2w? —1)?
= [2(w + w?) — 1]?
= (22— =0

h+ k=25 ,hk =144

-x?-(h-Kkx+hk=0

- x%2—-25x+144=0

w<+3

e[ (é) | (1ffW)u,J3%q:.n3¢*ﬂm:uu;}.\Z

Sol:
1 wl :
m=es—=—-=w
w W
_1+3w_ w’+3w
w243 w?+3
w(w? + 3)
= W2 £ 3) =W 3,"2016_ |
m+L=wi4+w=-1
mL=wiw=w?=

xX?~(m+L)x+mL=0
x?—1x+ (1) =0 4, glhaall Ay 2l Adslaall
- x(+x+1=0

s AN A 53 Aslaall s

A

(2i w? —w), (2iw — w?)

Sol :
h = 2iw? — w,k = 2iw — w? 2/1998 l

h+k = (2iw? —w) + (2iw — w?)
=2iw?+w)+(-w—-w?) =1
h.k = (2iw? — w). (2iw — w?)
= 4i*w3 - 2iw* - 2iw? + w?
-4 -2iw+w?)+1=-3+2i
x?-(h+Kk)x+hk=0 " a1 /2015
->x2-(1-2x+(-3+20))=0




W) pda A A 1) Adalaall ¢ 98
(3 — 2iw), (3 — 2iw?)

|

S0|

h=3B-2iw) , k=(3-2iw?) I

h+k= (3 —2iw) + (3 — 2iw?)
=6—2i(w?+w)=6+2i

h.k = (3 — 2iw)(3 — 2iw?) |

=9 — 6w?i — 6wi + 4i*w?
=5—6i(w+w?) =5+6i
x2— (h+K)x+hk=0
->x*—(6+2i)x+(5+6i)=0 ;
W Al A a0 Alslaall 6 yl
( (3 + 2iw), (3 + 2iw?) F !
Sol 4
h = (3 +2iw) ,k = (3 + 2iw?)
h+k=(3+2iw) + (3 + 2iw?)
=6+2i(w?+w)=6—2i
h.k = (3 + 2iw). (3 + 2iw?)
=9 + 6w?i + 6wi + 4i’w?
=5+ 6i(w+w?) =5—6i .
x?—(h+K)x+hk=0 I
%2 —(6—20)x+(5—6i) =0 |

172006

31

2 !

i W ds Al Ay 3 Aataall 368 fl
, .

W

3i 3wl .

wZ  wZ WL, I

—3w? —3w? —i :
—=——— — = 3W?i
i i i

(h + k) = (3wi) + (3w?i)

= 3i(w + w?)
—3i
h.k = (3wi)(3w?i)
=9w3it = -9

x2 +3ix—9=0 galbl.ull

k=

F T (w2 - 2i), (3w — 2i) s 0 s o5 |\
|

Sol:h=(3w?-2i), k= 3w-2i)
h+ k= 3w?—2i) + (3w — 2i)
=3(W? +w) + (—4i) = -3 — 4i

h.k = (3w? — 2i). 3w — 2i)
/2001 |

= 9w?3 — 6w?i — 6wi + 4i?

=5—6i(w+w?) =5+ 6i

| x*—(h+k)x+hk=0

»x2—(-3-4i)x+(5+61)=0

: ((s_i),(s-“%)uthqn\@*ﬂtuM‘o,s M

iw?

Sol h:(S— —)=5-—iw2

w

)

i iw? .
k=(5'—F)= 5—? =5—iw

h+k=(5-iw?) + (5 —iw)
=10 —-i(w?+w) =10 +i
hk=(5-iw?) + (5 —iw)
= 25 — 5w?i — Swi + i*w?

= 24 — 5i(w + w?) = 24 + 5i

1/2004 l

. x*—{(h+kKx+hk=0

->xt—-(10+i)x+(24+5i) =0

((i-é),(i-%)utk@;%ﬂmwmﬁ }é

- 3 - 3W3 2 -

h=(l——)= i—— | =-3w*+1i
w w

. 3 . 3w’ .

k=|li—-—7=|=|1i——|=-3w+1i
w2 wi

h+k=(-3w?+i)+(-3w+i)

-3(w?+w)+2i=3+2i

h.k = (-3w? +1i).(-3w +1) 172003
= 9w? — 3w?i — 3wi + i?
=8 - 3i(w+w?2) = 8+ 3i

x? — (h + K)x + hk = 0

- x2—(3+2i)x+(8+31)=0




2

w w

(1 —iw), (1 — iw?) Wi (Al Lo il Astaal uoSJ,j_

|

Sol :

142w " 142w?

w2

1+2w+1+2w2
- w(l+2w?) +w? (1+2w)
T (A +2w)(1 + 2w?)

w4+ 2w? + w? + 2w 2"’2"]"I
- 1+ 2w? 4+ 2w + 4w3
w+wi+4 144 3

=5+2(w2+w)= E—2 3
2

h+k=

W w
T 142w 1+ 2w?
s

T 142w 42w+ 4w?
1 1

=5+2(w2+w)=3
x?—(h+k)x+hk=0

Xt —x+ (1)
- —— ot
3

h.k

0

=)+ (=)

3(1-w) +3(1—w?
T A-w(1-wd)
3-3w+3—3w? " s gai" 2012 I
T 1-wl-w+wd
_6—3(w+w?) 6+3
T 2—-wi-w 241
3 3
(1—w2)°(1—w)
— 9 e
T 1-wi-w+wd
X2 —=3x+3=0 »dbLl

h.k

9—3
=

W s A Ay 5l Alslaal) u,s}ﬂ Y[
I

 h+k=(1-w?%)+(1-wi
: =(1+1D)+(—w?2—-w)i=2+1i
h.k = (1 —w2i). (1 — wi)

- -

' h=(1—iw?),k = (1 —wi)

- x2 —(h+K)x+hk =0

Sol :

3/2012 '

=(1-wd))+(—-wi—-w)i=i

X2 —(24i)x+i=0 »dildl

W) 3 (A1) dgag il Adalaal) ¢ S Lé
3w? +— 3w+i2
w w j
Sol :
i iw3 ,
h=(3w2+—)=(3w2+—)=3w2+1w2
w w

iw3

wi w2

i
k=(3w+—)=<3w2+—)=3w+iw

_ h+k=GBw?+iw?) + 3Bw+iw)

=3(w2+w)+iwr+w)=-3—i

1/2008 I

. hok=(Bw?+iw?)3Bw+iw)

2

=9w?3 + 3w3i + 3wli +itw?3
=94+6i—1=8+ 6i

+ Xt —(-3-i)x+8+6i=0

[

.

.—.0—..—..

! _w+3w3+w2+3w3
"1+ 3w2+ 3w+ 9w?

2
1+“;w '1+“:;w2 Wi A UM\Q,S“_ﬂ
. Sol:
' W w?
: h+k-l-i-3w+1+3w2

~ w(1+3w?) + w?(1+3w)
-~ (1+3w)(1+3w?)

" kil z AA"1/2008 I

B w+w?i+6 _—-146 5
10+ 3(w2+w) 10-3 7

2

w w
1+3w 1+ 3w?
w? 1 1

hk=

SO +3wW)(1+3w2) 1+3w2+3wrows 7
x2~(h+Kk)x+hk=0

et BJes ()0




s g Ahdal) cdlalaall @l Ay 3 Adlaall 33| (7
K '\.__
Ll o |
- WwWi—w+li 2 J
, 2+ wi+ w-i
J¥iyall=h = . Y
1—wi— w4

2+iw+w?) 2+i(-1) 2-i1-i
“1-iw—w?) 1-i(-1) 1+i1-i
2-2i-i-1 1-3i
o2+ 2

h=%—;—i Js¥ saad
OUES) T ) dadl 1)) Al s clalead) o) Lay |
k:-;—-{-%l .‘5-3&‘_).&.“
h+k—(1 3)+(1+3')—1
A T e
ne=(3-30).G+3)=() +()
=\z 21\ 2 2 T\2
1y, (9 10 5
()0 (-%-3
4 4 4 2
5
& —=0
X x+2
a Ciblalaall i3 Ay Al Askaal) 058 | F
L e
7 +iw +iw? 7 +i(w+w?)

=2+iw“+iw5=2+i(w+w2)
7—i 7—-i2+i 14+7i-2i-i?
I—1 S—1 291 3+4
15+ 5i
5

=3 +i

Coagl s o) jaad) A2 Adiila Sllalea S Ay Al Allaadl O Las o

h=3+i , k=3-i
h+k=3+i)+(3-1i)
=6
hk=@B+i).3-1)
=9+1=10
x?—(h+Kk)x+hk=0
SX2—6X+10 =0 = soa a2 Al

f

,{\"17' % = m,&;qmi,a,,.,mwm,s}y
" w " w?
" 3-w?2'" 3-w

2
h+k=(3jvw2)+(3v_v_w)

w(3 —w) +w?(3 —w?)
T B-w)(3-w?)

3w —w? + 3w?2 —w?
~ 9_3w? - 3w+ w?
_3w-w2+3w2—w_
T 9-3wZ-3w+1 10-3(wl+w)

2(w+ w?)

2
~ 13
w w?
h'k'(3—w2)'(3-w)
T (3-w)(B3-w?) 9-3w?2-3w+w3
- 1 B 1
T 9-3wZ2-3w+1 10-3(w2+w)
2
13
X2+—X+—1—=O A Aol
137 13 ¢
( .}( i) m,s;.q:ni.,..,,ﬂ‘mu\o,sl\_
5 Sw3
h=(——i)=(——i)=(5wz—i)
w w

5 S5w? :
k=(F+l)=(—‘—v-§-+l)=(5w+l)
h+k=(5Bw?-i)+ (5w+1i)
=5(w+w?) =-5
h.k= (5w? —i)(5w +1i)
= 25w? + 5w?i — 5wi — i?
= 26 + 5i(w? —w) = 26 + 5i(+V3i)
=26+ 5V3i% =26 F5V3
x>~ (h+K)x+hk=0 -
X* +5x+26+5V3=0
OR x*+5x+ 26 — 53




ﬁnd'*L:BilZn-rli ¢« M :(l_i')() C}S\-“

Alalaal) (598 ad ¢ G e L, M O S ¢ b
L, M Wi ) Lan

Sol :

M=(1-D°=(1-D% =@1-2i+i%’
=(1-2i—1)3 = (-2i)} = -8i* = 8i

L=8iFr+ = g™ P < 8" . (1)

=8(1)%".(—i) = —-8i
M= -8i=L
CHR8l i o) paad) o
M+L=+8i—-8i=0
M.L = 8i.(-8i) = 64 " aSi"3/2023

xX>)-M+Lx+ML=0
x2+64=0

¢

i Ltb.'.\;gﬁ\:\*gﬂ\:ué\uiu;

(3wi—22) , (2wi -2 i

Sol:

~ 3w? 3wt
h= 2w1—-i— =|2wi — :

= (2wi + 3w?i)

2w? 2w?it
K= 3Wl——i— =| 3wl — i

= (3wi + 2w?i)
(h+ k) = (2wi + 3w?i) + (3wi + 2w?i)
= 5wi + 5w?i
= 5i(w + w?)
= 5i(—1) = —5i
(h.K) = (2wi + 3w?i) + (3wi + 2w?i)
= 6wZiZ + 4w3i% + 9w3i? + ewti?

=6w?—4—-9—6w

= —6w? —6w—13

" 5ua"/2019
=—6(w*+w)—13
=6-13=-7

x2~(h+Kk)x+(hk)=0
x? - (=5i)x+(-7)=0
-»x2+4+5ix-7=0

(z—g) (z—wiz) uul;qﬂ\lﬁqﬂﬁhu\oﬁ}@

5 -
(‘"") '("Iﬁ) " Auki"3/2020

. 5 . 5w’
L=i——= ==

w w
=i—5w?
5 . 5w

M=z—-w—2=t—;§-—z—5w

~L+M=i-5w*+i—-5w
=2i—-5(wW*+w)=2i+5=5+2i
LM=(i—5w?)(i—5w)

= {2 — Swi — 5w?%i + 25w?

= —1—5i(w+w?) +25

= 24 + 5i

Adaall  x2 — (5+2i)x+ (24 +51) =0



" ] 3180 (ot il

- s b
Sl JSdymag v 4 20,y = 120 O“‘-"k__y ' e rasz, =3+4i, z,=5+2i8N
7y + 7, day) Jsé

1)x+y ) 2.) X—Yy)

-

SOl . ‘ ’ —
)x=4-2i -p;(x)=(4,-2) i sol (3/2013) l

-2, =3+4i- P(zy) = (3,4)

Y=L = Bl =2 | 2, = 5+2i - P(z;) = (5,2)
x+y=(4-2i)+(1+2i)=5+0i zy+2z; =23 =(3+4i)+ (5+2i)
r3(5,0) - =8+ 6i - p(z, +2;) =(8,6)
t ;
‘P(z/:L p(zl+22)
/
| ‘ [ pm)
(" Ak 120200 | '

p1(x)

)x=4-2i-p;(x)=(4,-2)
y=1+2i » —y=—1-2i

p2(-y) =(-1,-2)
x-y=x+(-y)=4-2i+(-1-2i)

p3(x—y) =3 —4i

>
m(x)é

| Pz(—}’)ﬁ |
P3(x—y) |




ol A ]

/

4

M‘ggm” ddla LS 5o 123 7 OMS 13
LA ) JSAl g (Sl ) (Aol

sol :

= r(cos6 + i sin@)

|

=3 (cosz+ isinE)
- 3 3
1 V3. (2/2003)'

—3(E+71)

3 33, 3 3V3

e e S )

2 2 Z2" 2

a8 32 27 Wine g 4 Asbilia LS pa 1338 7 S 13

A gl g Al Jsdl)

sol :

z = 1r(cos@ + i sind)

_4( 51l'+_ : 511)

= c056 zsm6

\/'5 1 (l/2006)|
—4(—74'5!)

= —2vV3 + 2i = (-2v3,2)

|

JSAN S LS ja hase 7 = (1 4 4/30) oS
Anall dpilial) dadl] g Acilila 3 ol 4l S LS0al)

}gﬂ

sol :

Z=(1,V3)
2
Modz=|zl=r=x*+y =\[(1)2+(@
=58 =F =2
X 1 y V3
8:—:— . 1 8— —
SESTam 2 T [E] 2

w ;

(2/2006) l

~ 0 g J Y1 a1l s amdl O

i

7 1 n ".".'

) s ) By 7 4

°" Y‘ . J ioli "% e: /

il aua

]
f

31
3i

. 50} :
_ T+V3i 1-2V3i
T 1+2V3i 1-24/3i

7-14V3i+V/3i+6
B 1+12
¢ 13-13V3i
.13
| Modz =z ll=71=x*+y?

; = J(1)2 +(-V3)2 =v1+3

(1/2001) I

1-v3i

| =\/Z =2
!
0 X 1 o -3
, Co0SO = ——=— ,8SIno = =
" Nzl 2 |z |l 2

n "
3
. 5w
9=?5\)\§)zpcasw\gy

|

. sol:

| Z=—V3+i

JUAN S LS ja ke 7 = (—/3,1) O8N
Anall Aol Aadlll 5 Acilila a3 Al (5 yall

e

MOdZ=|IZ||=r=,/x2.|..y2
.=\ﬂ-‘/5)2+(1)z =V3+1=V4 =2
x —V3 |
' c0SO = = (zzzooz)l
Iz 2
iné 1 LY 4o
S ee—me— =)= U
ST 2 R A
9=-5%t-@@\¢4)1b¢§3w\a‘i

%
I
|
|
.



us,.suanm.nmummm‘,ww\a} t

(1-31

4 1+3i _ 4(1+/310) :
1-v3i 1+v3i 4 =1+V3i |

Modz=|zll=r=\x*+y*= \/(1)2‘*'(\/5)2 |

sol :

=\/1+ =\/—_=2 l
z 1 \/— .

cosf =——=— ,sinf =
Izl 2 Tzl 2 |

71' ;
o 5 iy |
7 . (2:‘2008)' |
H:EUJY\ c_')lx_c.i:vd.a...“u\s’ :
|
[ 2-/3 — 2i M\Md}d\éﬂ!&)&l l

Modz—||z||_r—,/xz +y2 (uzmz)l

= J@V3)' + (-2 =VTZTE =VTE =4 |

cosf = i 2\/_ V3 (" il GJW'UZOB)I |
lz)l 4 2 :

ine P, S e | |
Ing = — — ] J ‘ 3
Nzl 4 . 2 |

G ol adl 9 4xull r st U :
w 1im '

arg(z) =0 = 2w — S (" Anai"3/2023) I
z =1(cos@ + isind) :
e . - IR\ oo |
—>z=4(cosT+tsm—a—) Ankhill 3 guall .

i
r Agill) dipeally 7 0 0 7 = —2 + 2i uLS‘-“L|

\F'

Modz=|zl=r=x2+y2=(~2)2 + (2)2 |

=V4+4 =8 =212 |
p b'd -2 -1 :
CoOSu = = —! ?
lzll 2v2 V2 = |
2 1 (1;2013)| :

sinf = — =
Izl 292 V2 |
. 13 ) -
@tﬂ\gjhciiﬂo—i\gzgs‘—'xd"w) l
mw 3nm "
a =0=m——=— I
79(2) T3 .
zZ =1(cos@ + i sind) l
3w -
—92—2\/_(c057+¢sm:) ankaill 3 ) gall |

*

! 2Ll asall Anl] Lpcl) dagill g Gabilall 2a J‘g

1+(

Modz=|zl=r=+x%+y?

- €080 =

sol ;

20 1-i_ 2i-2fF
1+i 1-i 2 2/2007
242 .‘_’J
= = L
2

=J@)2+ (1) =V1+1 =2
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