aftrsr dEnd 37 fgamda awieRtor

(Complex Numbersand Quadratic Equations)

**Mathematics is the Queen of Sciences and Arithmetic is the Queen of
Mathematics. — GAUSS «*

5.1 gfiert (Introduction)

fetl shenetl d e T 3R &1 =R i Teh Sdid SR
T AU Tk R H] g TN T sreEEA fRa 2
T 2 © o TR X+ 1 =0 1 FIE ardfash g Tal
T X+ 1=00 88 ¥=— | Y@ Bl & 3 T+
AT @A 1 a7 S0 eIl § SEfely  ardfash e
TOTTeA! B! 988 JUTell o &9 § SgM o1 SAeedehd © foed
o 9 T 2 =— 1 1 T U< Y Heh | arqd |, T&A
IEYT FHIHWT ax + bx + ¢ =0 1 B U I B, ST
D=0 - dac<0®, Sifer orafos G@Asl % gomet H -
RN %' W.R.Hamilton
(1805-1865A.D.)

5.2 wfmgr @@md (Complex Numbers)

FH How HE R /] Hobad | T fefud B 9@ w0’ = -1 W e €1 SEenT A
2 i, g ¥+ 1 =0 &1 T 8 B

a+ib & U H TH HE&A el a 3R b ardfod §E@d €, Uw iy ge

(-1 .

IR FI B ST o AT, 2403, (— 1)+ i3, 4+I(ﬁjqﬁmw§qﬁ%’|

qfts G z=a+ ib & U, a arafass 9T Fear ¢ 991 Rez gl f&fud
o S @ 3K b hTeufer W eardl § de Imz gl Fefud fFan sar 81 S
o fou, afg z=2 +i5, 9 Rez=2 3N Imz=573 H&qaﬂ’@qﬁ;:aﬂbam z=
c+id 99 =t 4f a=c b= d.
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SEETOT 1 A 4X+i(3X—Y) =3 +i (— 6), &I X 3R y ot HeA 8, a6 x 3 y
1 it
T B fem @
4X+i (BX—-y)=3+i(-6) . ()
T SR o SRl ql HIedeh T %l THH ofd gU, %ﬁm%ﬁﬂé
4x=3,3x—y=—6,

5 U B FE W, X=% 3R y=3743

5.3 wftmsr wEmsn @ stsrrtura (Algebra of Complex Numbers)
T O |, g9 9fmy gemst o« w1 faetd il

5.3.1 g @hwsr, @&t &1 T (Addition of two complex numbers) afg
z,=a+ib3iR z,=c+id®FE T wimy Feard ¥ 79 2z, + 2, % A H AR 9
Q gftwifea fran S
z+z,=(a+0)+i(b+d), St fF T7: T Wiy Fen 2
I F faw, 2 +i3)+ (-6 +5)=Q2-6)+i(3+5)=—4+i8
aftay geme o @ frfated wen # G992 w9 2l
() Taa fram < 9y Sens o1 9w U aimyg e g 2, el
T wfmy wemstt 2 991 2z, & fau, 7, + 2, TF W@y wen 2
() =7 fafma frag f6=7 < w@fmy @enst z a1 z & fag
2+2,-2+7
(i) @Ewrd frag fe=l @9 wfmg "@emen z, z a1 z, & fag
(z,+z)+z,=27+(z+2).
(iv) TN dedE T e Ty @ 0+ 0 (0 o §N S Sl @),
TN qeweh 31el Y GhHs GeA Hgam ¢ food 7 g aftay
g 2,z+0=2
(v) IR Glaeiy &7 fidea s Afmy 9@ z=a+ib, & fau ed
ity G& —a+i(— b) (— 2o gRI S ST ©) 9 et €, SHifer Fmensh
Uiiel® el z 1 U wear 2l B9 U %W € % z+ (2 =0
(FNTeHe qeqTeh) |
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5.3.2 g @imer G&rsit &1 37av (Difference of two complex numbers) fr=l <t T
Tfmy wemstt 7, 3R z, 1 R 7 — z, 77 FhR ¥ qRefom foran s @:
2 -2 =2 + (=z) 3TN (6 +3i) — (2 — i) = (6 +3 i) + (2 +i) 3N
Q—i)+(=6-30)=—4—4]

5.3.3 @fmsr &3t @7 U (Multiplication of two complex numbers) AF #fST
z =a+ib T z =c+ id ®E A WEy FeAW ¥ 79 EEA 2.z, FEfAfEd w9
Y gftwifea feran S 8
z,z = (ac— bd) +i(ad + bc)
IR o AT, (3+i5) 2 +i6) =3 x2-5x6)+i(3x6+5x2)=—24+i28
Gftny GEemst o UM *1 Gea o Frefefaa T e €
() Hoer Toraw < witqy wemstl &1 UAEd, Th Gy 9@ e 8, 9h
qfmy wemett 2, a9 z, % o, PHRA 2,z Th WS FEA B 2
(i) s fafa fam fa=l < wfimg d@emst z, 9o 2, & fag,
22-27
(i) wEed frem fw=l dF afmy gemnst z, z) de1 2, & fag
(z,2)z,=2(z2)
(iv) T[UTIcHeh AedTeh AT TR FMHS &A1 1+ 0 (1 o GRI 9 Sl 2),
T THE 1o Tehel WIHAST WA Fgell ¢ o9 o s wfmy
T zoh fau z1=2
(v) TUTTeTs Wfdelm a1 offide Joi® I 9y 9@ z=a+ ib

. : . b 1
L e e +i = 1o
(@#0,b=0) & fou, A 20 a+b (23:[

z'! % BRI I ST &) I BNt ©, z7h [OcHS Hfdaim weerd ¢ forad

o Zé=1 (oI THh)

(vi) e fram =l &7 afms wenst 2,2, z, & fag
@) z(z+2)=2172+712

(b) z+2)z=227+2727
5.3.4 g Giwsr &3t & 9T%e (Division of two complex numbers) f&=t 3t

Z

<t g2 Wity wemstt 2,9 2, & foau, @l z, # 0, Swwa %ﬁmﬁrﬁ@aw@
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S ) :—l=zli

5]

IR o fo, AE feez, = 6+ 3i SRz =2 -
z 1 _ 2 -(-1)
LE Z_(6+3|)X2_iJ = (6+3I) [22+(_1)2 22+(_1)2J
:(6+3i)(27+ij

- %[12—3+i(6+6)] :%(9+12i)

5.3.5 i @ g (Power of i) & oM ® :

Peii=(-i=-,  it=(P) = ()=
S i=(ayisi, i =(2) =(-1) =1 TR,
Tl YR BH R o 9w i i‘l—llx:—=_'—1=— |‘2=|l2=_i1=—1

M w9 W, TTI'TEF k o fomm, jsk=1, %1 = jkr2=_] j%3=_j

5.3.6 T® B/UT arEdlasds T&T o aqu?r (The sguare roots of a negative
real number)

A B i2=_1 3R (—i)=i>=—1. 39T — 1 & aga i AR —i 2|

Tafy fag o1, &1 ed 3UR o shaa i B

9 TH 3@ Fhd § R i SR i I THI )¢ + 1 =0 el X =1 % FA &l

=0 TR, (ﬁi)2=(ﬁ)2i2=3(—1)=—3
S (—ﬁi)2 =(—\B)2 i2=_3
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zafag —3% wige 3§ R — 3] %
R @ Shaet 3 1 39 & fow & wefih 23 1 WA feRan S 7, sreriq

J-3 = i
HHEIE A a Tk o ardtash §eT B, 99 /—a = a1 = +Jai,

T A 2 o |t ueeTe ardatas @emsl a 3R b & faU Jax<b=ab T
oy q9 off 9 B, 59 a>0,b<0FMa<0,b> 0.

B ? A% a<0,b<0, 89 U] S FW B

Fre FIC & i2= V-1 V-1 = J(=D)(=1) = V1 =1 Sk =0 a1 &1 faduE © &
=1

ThfT, Jaxb=ab % a 3R b <Al 0 ardfas g@d gl

A Ak a SR b 3 § 9 *IE ff T 7, 99 WL 9 Y Jaxb=vab =0

5.3.7 @@mas (| dentities) g9 FEfaiad doemes 1 fog oid &
foreel Wiy weme 2z o 2z, & fag
(720 = 22 +22+222

Suufe &9 W B €, (z+z2)y=(z+2)(z+2)

(2, +2) 2+ (z +2) 7 (97 W)

=7z 27 zz, z (3 fFEE)
=7z zz, zz, z  (H &1 %A fafma f=m)
=7z +222,+72
=t «ifa g9 fefafed aams #1 fag # g €
(i) (z-2)=2-222+2
(i) (z+2) =7 +322+32Z +2
(i) (z-2) =7 -372+32Z -2
W) Z-Z=(3+2)(z-2)
ared | ogd U T deadeR! 1 it qeft areafas gemet & faw ger €, g
oftmy Femst w1 9o o o fag foman ST ok 2
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saretr 2 fAfafad & a+ ib & ®9 § e e

(i) Hi)(%ij i) (i) (2i) (—%ijs
() (—5i)&ij =_§5i2=_§(—1):§=§+i0
(ii) (—i)(2i)(—%ij3 :2ngéx8”5 :ﬁ(iz)z i:ﬁi

IETETOT 3 (5-3i) & a+bih ¥4 H IF Hi:

T B WW ®,(5-3i) =5 -3 x52%x(3i)+3 x5 3i)-3i)
=125 225i— 135+27i =— 10— 198

ISTEITT 4 (—\@+\/3)(2\B—i) # a+ibd T § =ad F

T T U@ @ (—«5+\/3)(2\@—i) =(—\@+x/5i)(2\@—i)

= 643+ 26 212 = (-6+32)+3(1+242)i

54 WitasT W& W Hdieh 3T W (The M odulusand the Conjugate
of aComplex Number)

M AT z=a+ ib Tk dfHy g@n 81 qd z &1 91, S | z| R <A1 ST §,
FUH afas WA [2 28R URefaa fvan S & a1 |z = J2 L p2 @R
Zoh1 G, S Z gN <9 S €, Wins gen a—ib g §, 1o z =a—ib

SR % T, | 341 [=V3 +17 =10, | 2-5i | =427 +(=5)* =429,

&R 34T—3—i. 2-51=245i, 3_5=3i-5
&0 Ufd w & fF oR 9fimg 9@ z= a+ ib 1 s faets
1 a . -b a—ib z
= = +1 = —
a+ib a’+b* a’+b* a’+b’ |z|2’m%
g ZZ=|z|2

aa: Tl < wfmy Hemetl z e 2o fau frafafed fesel 0 grmar 9 3=
o <1 Hehal ©:
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| |zl
0 [z 2[=[z]z] @ |7, 7|z M|z [#0
(i) zz=22 (v) z+z=7z%z

v) @=§aﬁ z#0.
L) 4
SEEIOT 5 2 — 30 &1 UNcHS Ufael™ H1d it
gl HH @ z=2 - 3i
Tz =2+3i 8% |z =22+ (-3)’ =13
TafeT, 2 — 3i W1 OHSE Ffaam

Z 243 2 3.
=—= =—+—iu= |
lz 13 13 13 w2

TR fea o 9 g frefafed €1 9 ot fearn s g 7

Zl

1 243 2431 2432 3.
2-3i (2-3)(2+3i)  22-@Gi)) 13 13 13

z'=

saretor 6 fefafad =i a+ ib & ®9 § e H1

5+ N
T (ii) |

544/2i - 5+\/5ixl+\/§i - 5452 +2i =2
L ST TR T TRV T - (val)

_ 3+6V20 _3(1+2420) _ 11203
1+2 3
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[ wrommarett 5.1
YeT 1 9 10 T &1 Gy @s § Y& &l a+ ib o §9 H e wifol
1. (5i)(—§ij 2. % 4" 3.0 7%
4. 3T+ Fi(T+iT) 5 (1—i)—(-1+i6)
6. G+i%)—(4+i§j . K%+i§j+(4+i%ﬂ—(—%+i)

1) 1Y

8. (1-i) 9. (§+3ij 10. (—2—?}
T 11 ¥ 13 S+ Gimy gensd § Y% &1 OIS Yaas F1d ey

11. 4 - 3i 12. \/§+3i 13. —i

14. frafafad =59 &1 a+ ib & ®9 § =g Hifa:

(3+iV5) (3-i5)
(\/§+x/5i)—(x5—ix/§)
5.5 3mig aa1 31X yeta fuur (Argand Planeand Polar Representation)

S o B9 ved 9 @ Sd © o aredfaes g@me (x,y) & g wind 9 % Hi,
e XY 9 | q URE wie W@l o v
T3d § 9% x— 318 y— 781 R 51 el
2, T ofgdia fog W e @1 ererfq
qfmyg & x + iy &1 S Higd IH
(xy) o " €, 9 ° Th g fag
(X, y) o ®9 ° S feqor fean s
TRl 81 I8 HeF faeima: T 2

w® wimy gemst 99 2 + 4i,
~2+43i,0+ 1i,2 +0i, —5 —2i 3T 1-2i =1
SifeR st gl (2, 4), (-2.3), (0,1), (2,0),
(-5,-2) AT (1, 2) 3" |G B,
afrefa 5.1 o fageti A, B,C,D,E3R F Y
SN sthdta Fregqor fepan e 21 aTeRfd 5.1

Xl

® E(-5,-2) ®F(1,-2)



T, e g foig o1 T [y
e g e fopan o €, Wi o
T fe e Fead 2
amie a@ H Wiy W& (x+iy) &
A fog P(xy) ® 7 f95 0(0,0) &
e &1 g g YT wA
(3Tepfd 5.2)1

-3 R fog, wfmg gt
a+i0®9 o GTd e T SN y—3781 W
fog, wfms demew 0 + ib 9 o ¥
B 21 e qe § x—3187 3y
FH: IRl el IR HIeuleh 37
FHEAd 2

X €

> X
(0,0)

A 4
Yl

3TTeRfa 5.2

anfe od § WWy Wl z= x + iy 3R sHE! g z=x —iy o feaged
P(x, y) 3R Q(x, -y) @ gN faefua fean wen @1 sanfadta won @, fag
(x, —y) arEdfaes 2181 o |er fag (x,y) 1 901 Gidfea weam € (3Tehid 5.3) |

Y
A P(x,y)
X € 5 > X
\{ Q(x,-y)
Y
3TMHfd 5.3

5.5.1 U& iy G@r &1 gata f&yor (Polar representation of a complex
number) @ TR i P, moR @fims G@ z=x + iy 1 Freuor s 81 A fa i
T@EE OP &1 @aE r © 3N 0 98 0 & S OP, X381 &1 ®FIcH TS0 o 1Y

T B
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T oM 3 fF P arafas demst & Y
Hd g (r,0) ¥ oifgd w9 G Freffe (NS
fohan S 21 (r,0) foig P o yofta fdena o
el & TRl 5.4 f@m) 0
=0 T fag B g qon x o A e Rem X € ) >X
1 IR @ 7 2

ﬁx=rcos6,y=rsin6 3ﬁ'{3'{:|ﬁfl'q
Z=r (cos 0 +i sin 0), TFAN TN HT Yiig ;{’

®Y FEAM T TG 1=y X2+ y> =|4 + z

1 |9 HEd © AR 0, WHY T w

TR I AN HEAl & qe Hivleh z 9 Fefyq e 2
fopelt @ftns @M 20, 020 <21 W O 1 sheaed AF WA ©1 BT off, 21 1

oo o feRell T, faUret o fIu, SEEW % AR W —< O < 1 39 WhR I Th

A & Tohdl T 79 0 1 TH AE, fH F1 —n< 0< 71, z 1 H&A A FHEad

2 @R arg z W Tr&fia fohan S €1 eeRfa 5.5 @R 5.6 3fEw

3MMFfa 5.4

y p X Y
o 0
X x X
X X o X oN;
P
Y' Y' Y'
(@) (ii) (iv)
AT 5.5 (0<0<2n)
Y f p X Y Y
3 0
' X ’ X
X O X (0] X (0] 0
P
Y' Y’ Y’

@) (ii) (iii) (iv)
JMFfA 56 (-n<0<T)
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SETETr 7 Wiy wen z=1+iV3 w1 g v § frefid st

g1 HM 1=rcosb, /3 =rsinb
Tl TWE FT T Foh SR e W EH W T,

r? (cos2 0 + sin? 9) =4

Y pa,a3)
12 r=+/4 =2 (vfasel &7 9, r>0)
Tgfeae COS9=%,sin6=§ X' O X
Eﬁwgﬁ?ﬂéezg v
3Rt 5.7
THfe eTufea yaia &9 Z:2(cos§+isin§]
GiHsy S @A 1 Aehid 5.7 | <A T 2
SEI0T 8 WY weA 1;1\65 1 Yol ®Y H WG BT
-6 16 1-i\3 P(4,443) X
Wﬁ‘g‘s‘ﬂﬁﬂmwuiﬁ:l“ﬁxl_iﬁ )
X' 8] X
~16(1-1v3)  -16(1-i3)
3TTeR{a 5.8

- —4(1—i\/§)=—4+i4\/§ (e 5.8)
A ~4=rcos0,4,3=rsinb
3l T o T S Sg W I B § 16+ 48 = 1 (cos’0 +sin’0)
e e wrw g €, r2 =64, A r=23

1 3
AT, cosG=—5, sinezg =qg_—==22
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2n . . 2m
= 8| cos—+1 sin—
i, Aavas a9 ( 3 3j

| woTaeht 5.2 |
e 1 9 2 % |itgy gene § g 1 Hidie 3R FI0ER Td IS

1. z=-1-1i3 2. z=— 3 +i

e 3 § § O AiHY WENel § Uieh hi Yaid 9 H ®UART HIToC:
3. 1—i 4. —1+] 5 —1—i

6. -3 7. 3 +i 8. i

5.6 Tgardta wHtertor (Quadratic Equations)

& Ted € fgemdia gttt o aR | S € 3R g6 S i gemnsti o
T o feorfaal o v fomean € Stel fafaement > 0 21 9@ g9 ffataa fgemde
TR & aR R e €

ax + bx+ c=0 & a, b, c arEifas Tomed € X a0

A ofifele f6 b? —4ac< 0

eH WA ® TR en itmy gemel & gqeed | Wi ardieeh Seel o sniae
ehTel Wehd € THfIT SR HIRT o B Wiy GEmel of wqeed | € it

‘e —b++/b? —4ac _ —b++/4ac—b*i

2a 2a

TE W, B AN T S o T 3cge e, fof forelt wefteror o fepem
et B2 39 "l ¥, Frefefiad 794 o Seer@ (fem sudfa) o fohan T @ R
‘SfiemTioTd Y g THE' oF 9 H S S €
“Ush IEU TSN T HH W HH TH gl gl
TH WU o Thoeey gH fefeiEd Hewegul gRom W wEEd €
“n oG 1 T agUE FHIH | n 9 e 21
TEAEIUT 9 X +2=0 FHl A HifC
T BH R R X +2=0
T =-2
dqAf x= /-2 = £/2i

T 9 B B
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TETETOT 10 X2 + X+ 1=0 &I & Hifor)
T el BP-dac=12—4x1x1=1-4=-3

e R ENE 5

2x1 2

THfaT, 39 A X =

TEETOT 11 5% + x++/5=0 Tl TA FHiwQ
Tl T8l, Gl T fafasdml 12 —4x/5x+/5 =1— 20=—19 @I
—14-19  —1+4/19i

zafaT = |
w05 25 ®
gyATaet 5.3
frfafea gl § 9 IS il 8 HITST:
1. X¥+3=0 2. 2X+x+1=0 3. X¥+3x+9=0
4, —xX2+x-2=0 5 X4+3x+5=0 6. X—-x+2=0

7. 22+ x+/2=0 8. 32 —2x+3V3=0

1 X
X+ X+—==0 X +——+1=0
o 72 SN
fafasr eI
(3=2i)(2 +3i)

SR 12 700 2-) 1 GIHT 0 hIST

(B-20(2+3)  6+9i-4i+6 1245 4-3i

T (142i)2-0) T 2-iv4i+2 | 4430 4—3
| 48-36i+20i+15 63-16i 63 16
1649 25 25 25
(3-2i)(2 +3) 63 16,
— ’ —+—i
(+2)2—i) ¥ T 35755 2
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sarevur 13 frafafaa afmy geneti =1 adis Td S shifed|

1+ - 1
1 — @iy —

1-i 1+i

. I+1 1+ 1+ 1-1+2i
TATH UMW B, — = ——x— =

= ——x——= =i=0+i
I-1 1-i 1+i 1+1

3d, 0=rcosO, 1=rsin®
Tl I ot HYoh Sigd gU B W Bl ®, r2=1 37ufq r=1den

cos9=0, smnO=1

2
1+i . .
gﬂw—l_i WWI%HWWE ST

1 1-i I-i 1 i

@ 5 A+ia=i) 141 2 2
1 1
e i E=rcos9,—§=rs1n9

T (i) HT TE TH W B 7,

1 1 ) 1
r—ﬁ,cosﬁ=5, sme——\/z

ERII 9=_Tn

1 ) 1 . —m

T A awWT%l
a+ib

SETEIOT 14 A x+iy= o ® @, s W fE ey =1

. 5 ~ (atib(a+tib) a’-b’+2abi az—b2+ 2ab i
FACHAE S, XTI a_iby(a+ib) T al+b’  _ al+b’  a+b’
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a’-b* 2ab .
Tferm iy = - i
' X=W= 210 a+p?

. ) . - (a2 _b2)2 . 4a2b2
Y Th X+ y=(X+iy) (X—1ly) = @ +0°) (@ +b7)

_@+b’)
T (@ +b*)? T
FEET0T 15 0 R IRl HM ddsU, S&ish

3+2isind
1-2isin®

TS At el

) 5 3+2isinf  (3+2isin0) (1+ 2isin0)
FBHEE, 750600 = (1- 2 sind) (1+ 2i sind)

3+6i sinf+2i sin0 — 4sin0
1+4sin’%0

3—4sin’0  8i sind
o T -2
1+4sin“0 1+4sin“0

fean gan @ o5 oftmy gen oo 2
8sinf .
ERSIIGIN m=0 A sin®=0
Ad 0 =nmne Z

TETEIUT 16 Wity g Z=%ﬁg§hmﬁqﬁaﬁhﬁm|
cos —+1 sin —
3 3
. i—1
Tl BH U ©, 2= Y

2 2
b, i A1) G,

143 1= 1+3 2 2
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qH s

=T Cc0os0, =rsnod

x/§—1 \/§+1
2 2

<Al AR ot Heen, Sigd gU BH WK @ §,

i

=2

o (Ber) (Y 2((@)2“) -
2 2 )" 4 "4
-2 39

J3-1 V3+1
cos=———, sinf=——
g W TR

EI 0=" 4T _2" (i 2)

\/E(cosi—zﬂ sm—j eid w9 2
37eqT 5 U fafaer gvnaet

o ] e

fonell <1 aftmsr wemsdl 7, ol 2 & foru, fag i
Re (z, z) = Rez; Rez, — Imz Imz,

1 2 \(3-4i ,
(1—4i_1+ij( 1 j %! A% &9 H gRafad S|

a’ b’
¢ d?

fx x-iy =250 g o o B (¢ y2)
Fretfrfs 1 o w9 § e o

7 143
0 2y (i
YT 6 9 9 U U T Y THIRIOT Rl €A hifST:

3¢ —ax+ 220 SV
3 2




8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

wigy @] ok feaa s 121
27%% —10x+1=0 9. 21x* —28x+10=0

Z+2z,+1
Z—-2,+i

%1 HF 1 it

gz, =2-i,z,=1+i,

=\2 2 12
O g e 5, b=
2x" +1 (2% +1)

Ig a+ib=

Az =2—i,z=-2+i, 7= 1 9F fefer

(i Re(zl_—z?} (i) Im[%}
4 47

Hﬁﬂ%ﬂ@l% 1 AU 3 HI0TFR (G RIS

T (X—iy) (3 +5i), —6—24i = G € A SRten F@AMT x AR y 71 e

1+i 1-i

:_m 1 HITleh I TS

e (x+iy) = u+ iv, T T R §+§=4(x2—y2)

p—a
afe o 2R B oy Wl weard © W=l |B|=1, 9 [1_ap

BT {F A IS

T |1~ |* =2 o YW qUlich el hi FEA A KIS
Iz (a+ib) (c+id) (e +if) (g+ih)=A+iB®
dl TiEe fh (a2 +b?) ( + ) (€ +f2) (@ + ) = A2 + B?

\m
1+1

?TR’(:J =1, A m1 = quish 9 0 i
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QrTIr
¢ a+ib % YT H TH G, S a AN barias e 8, Uh gy ge
Fecldl ©, a GiH" GE % ardfde WM SR b $HHT HUTE AN
el
& WMz =a+ib 3R z =c+id, 7@
i z+tz=(@+tc+i(b+d)
(i) z z =(ac—bd)+i(ad+ bc)
¢ Tt YR wftuy §@&n z=a+ib(a#0, b= 0) % fau, & afmg &

a . b 1
a2+b2+'a2+b2,Ws+Fwo|%ﬁﬁT%,sﬁ Emzlmﬁﬁf&rﬁww%

a . -b
ﬁzmmuﬁsﬁnm%ﬁu@ﬁ(aﬂm(a2+bz+'a2+b2J
=1+i0=1 W< e 2l

V'S ‘[%R:ﬁ'l{uTh; K o form, js =1, %+ 1=, k2= ] j%+3=_j
o Ty F&M z=a+ib w1 T Z g s fFan ST € ik Z =a—ib
SN <9I S 2l

o TfEms @ z=x+iy H1 YT T 1 (cos 0 +isin 0), B, 5Tl r= /x> + y?

(za»—rqrqmﬁtcose=§,sine=?y(e, Z 1 RIUTIeR el B1) § ol

M, 598 fF —n<6 <, 2% U@ FUNh FHEAM 2
¢ T nSIEE 9gUS WHIH % nqd e €l
¢ & fgomda iRt ax + bx+c=0, @l a,b,ce R,a= 0, —4ac<0,

¥ 7o x— oEy4acb V;:C_bzia%gmwgﬁé’l

efaeTias gy
AT A 39 T2 1 TgaM1 o foh Tk 01 §&AT o A 1 AT G

ugfa °§ i stfacd Tt ® W W1 99 WRA Uae Mahavira (850 )
FH S 7 =R geuYg 39 wiedAs &1 Twd: Soai@ fHanl ‘3=l eTo
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shfd ‘TTfoTa A GUE' § "arn b o (i) s gofert (i) @ @, o
THHT A T B 21’ Uk TR WRed 0T Bhaskara 7 1150 $o ® 370t
Ffa ‘dreriora’ § «ff faen 2, ‘o afen w1 w5 aiga 71 g @ Fifw
g Uk o &l 21" Cardan (1545 %) 3 X+y= 10, Xy =40 &I gt & o
SO FHEN W A @ S x=5+ (15 dy=5-15 & A
& w9 4 T4 fha 8 =i @ st i 3 g =99 (useless)
Albert Girard (SR 1625 %) o 501 Gt & e i WiwR fwman S wel
o, 399 79 I8 AHIRT i fSIaT =1d 2, 3 qol W hIH | Hed i
Euler 7 ®a9eM /_] I i Hehad 9&M foha1 q21 W.R. Hamilton (SRS 1830
%) 4 T Y T gRA S SR ATk wieufTeh S&A’ o WA whi
Bied gU A 9&a a+ ib w1 arafas demsti o wivd g (a, b) o 9 |
&gd =i
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