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oAz + 2= (X1 +x2) + i (1 +)»)

WO, 2y +2, = (x1 +x0) — i (V1 T 12) = (%1 — ivy) +iGr—iv2) =21 + 22
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)
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2 _ _ 2
= |zl —2Re(zizy ) + |z, | [ —x<\x* + "= —Re(2) S|z|]
2 2 _ 2 2 _ 2 2 2
=lzi—zl <lzil +2lz2iz | + |zl =z + 2]zl 1z [+lzl =12 + 2121 2]+ 2]

2 2
=z -zl <zl + 2
:>|Zl—22|3|21| + |Zzl

AT 2.¢ | T AT @riFe 8 REriweR wififess afswer

ST u7 BT 85



STAT FeT JreEIe e e

ASfSfeT Sy

@3 A1 CATT AT
o  TLE MR (AT Hr@d AR AR FACS AR,
o TLE T RCorTeT foraa AT I FACS A |

320 1= | e, R, @iifes afemer

[5[E] s

QoS FRAJF QN: MH TP, 2, = x; + iy, 9%, = X, + iy, G20 GoaT WA | W7 Bra G T 4
e B 777 74T fofzre 4l =0 |

QITOAGROBE ReAE MIOACB ATBHE o&F I« I ¥,
OC | o9 4, B, C /¥ *CSOX 7 97 TAUGWAD, BE, CF &%
TE T |
IR OF = x1 + x,;9RCF = y) + s,

:ﬂ\!)a.QZ]+Zz=x1+iy1+x2+iy2=(xl+x2)+i(yl+y2)mmCﬁ—,‘i A (z1) C
7T 95 27 | Tedr EffeFea wfbe T @ AR @
(T BCeT | o o

o D E F X

TR 122, =2 + 3/ QAR 2, = 5 + i T 2, + 2, 9T N {7 F2pe7 |
AMYIN: A, 2,=2 +3i, 2, =5 +1i
=R+ 3) G+ =Q+ 5B +)i=T+4i

wivel IR Reariee

A Iz, = x; + iy G 25 = x, + iy, WG SO IR, N oT@ QAT Py (z)) G3R P, (z,) 7 2=
fofee T 29 | P, & Q, 1@ I 9 @F OP, = 00, T | ToAR Q, R — 2, = —x, — iy, 97 AfoTH |
OP; @3 00, RUBICE AfR® AR AT OP,0,0, ANBRE SFF FFH |

TedrR 0, ™ P, @32 p, g = fqmife wfboa sean gfow Y
e o SR, @ 21— 2, =2, + (— 2) | P2(22)
Pi (z1)
CNRAN2:z) = 4+ G 2, =2 + 3i T 2| — 2z, 97 A [T T | o
W:QWZIZ4+Z.,22:2+3I. X' X
czi—z=(@A+i) - Q2+3)=(@4-2)+(1-3)i=2-2i
@2 Q)
Y!

/o7 |Sieerew=t

o z1=x1t A =0+ REz tzy=x1H iy Tt = (X1t x2) T i(y + 1)
O zi=x1+ )9, = xp + D REz1—z, = (0 + i)~ + i2) = (e—=x2) T i)

GGt AT BT 83



T AAfrs 2T *1q OIFQAT ¢

FJj SATCSTET T 2.¢

. fa=fefe wioe Tt @ ¢ [ T v |
(1) z1=3+5i, z,=2+7i(i1) z;=9+4i, zy=7+5i (i) z;=6+11i, z,=3 +5i

S 2L [ > TG IR Q4T 8 S epiffos Afewm

SfSfeT Sy

a3 AT T -

o  TOE AT QT JPTTT FACO A,

o I foraw TR Tfoer TR et I FACS A,
o TILE IR ST T FACS AR,

o S for@d TR WBeT AT el AT FACS AR |

3=y =% | were, e, enififes afewer

[5[E] e

GiveT FRAIF BAFT: GG ARACE TAE PR ORBT IR I6® T | QT Pz, AR 2, @ (AT
SR 2z, = ry (cosO+ising)) 8 z, = r, (cosb, + isindy) ORE |z, | = OP = r, @R z,|=00=r,
W I, LXOP = 0,992 £LXOQ0 = 0, v T’
Q¥F, LXOR O @I (Ff 9% F41 =0 @9, LXOR = LXOP +
ZX00= 6,+ 0, ¢
QT ORAT (M (ST ZE @F OR = OP.00 = r1.r2 ' o v
G| z1z,=r (cosb; + isind;) ry(cosO, + isindy)
=r1.ry{cosO,cos —sinb;sind,)+i(sind cos O +cos G sind,). Y
R (TF X SCHT SATRMETH BIl 20T T Y TG M [Rre (@ 37 |
OIRET OM = ry. roc0s(0; + 6) QI RM = ry.r58in( 0, + 6))
TR R T r1.r, {cos (O)+ 6,) + isin(, + 6,)} TI6e I 7RI ffo® &7 TR 2,2,(F 7fd® FF |
G 1y = r AR O+ O, = 0 G0 z12,= r(cosO + isin6)

TS:(i) 726 &b A werwtera TG A g3oa Tea eawteTd Ju | 9| 2,2, =17, |. |2,

(i) 721> &foe AR @ Sfers af 7fe At 7267 afe At QafApres @eIwEs T |
SRIN amp (z,2,) = amp (z;) + amp (z,)

Givel R ST Syifforefom
T P AR IO P, Q ez I 2,8 2,71 %a0E o w63 @R
z1 =r (cos@, + isinb,) 8 z, = r, (cosb, + isinb,) Y o
IR |Zl|=OP=r1,|Zz|=0Q=rz
P
0,
e1
X X

EXIRIEY ' 0 9.6, |M BT 8




STAT FeT JreEIe e e

@R, LXOP = 6,93 £X0Q = 6,
z; _ 1i(cosb + isinb)
z2 ry(cos; + isind)
ri(cosO, + isinf,) (cosb — isinb,)
"7, (cos, + isinds) (cosd; — isindy)

=:—; (cos(0,— B5) + isin (6, — 65)}

9%, 6,— 6, = /XOR, T2F OR =%:W%xW@%RMWWWWT|
SR, OM = %cos(@l— 0) a3 RM=:—;sin(01— o)
TOUT R ﬁﬁ%:—; (cos(6h— ) + isin (6, — 65} @smﬁaj—; & Ao o |

r zZ
azmr—;z Fa32 0 — 0, =0 WZ—;= (cosO+ isinf)

Z1
)

T&:(i) 726 SiBeT A SFee TGerT A 7307 TG S i | widfi

(i3> &foe A= Srrwtes fe At swfers qif* 13 afeq Ko |
SRIN arg (z,+z,) = arg(zy) —arg(zy)

A 2.q ) = A= Tl

ASfSfeT Sy

G A1y T SAHAfAT-
o  TibE IR I9(e fefTaa ~Mafs a1 T AR,
o T LT ST FAILICA TS| A& FACS A |

= =1 | < |

[5[E] e

ioeT FRIATR I [T (Square root of complex number): STRFF + ib GG GO TR, GF I
fafy Fate 203 | ARG AN G @I Soe TRAF I G ot WA, FOAR NwHwH, \[a + ib
=x + iy, ¥ q, b, x, y VI A |
=a+ib=x"—)"+ 2ixy[?5f 6]
T A RO AW 8 IS LR AT LT R A1, x*y” = g----- (i) QIR 2xy =h---- (i)
SR @, (F )0 = (=) + Qo) =at + b

R o O VAR P — (iif) (ARY I T B FLFL AelgF 2T A1) |

SGeT AT BT 88



T AAfrs 2T *1q OIFQAT ¢

Q2T (i) @ (iii) @ IR, 2% =[a> + B> +a.. x = i\/%[\/az +b + a)

TR (i) (A1) R R, 202 =@+ b —a.. y:i\/%[«/m —a)

TS 2xy = HTNFAY T I8 JA AW @, b AR T x G y ToF2 OF2 b [i*8 27 |
TEAIR b> 0 T x G3R Y8R T YNGR S, 1 T AN (A |

SOT (TR el 50T [ + ib —ﬂ:[{% (\/aZ—+bZ+a)}%+i{%\/a2—+bZ—a}ﬂ

T b< 0 T x R y oRTe oz [+ 27 |

SO TR el T v =+ [{% \/az—ﬂ,zﬂl)}% » {%\/az—ﬂ,z . a}%}

Twreael1:1 + ; AIHF It el v |

FAL: T FFR1 +1 =a + ib

A, 1+i=(a+ib)=a’—b*+2iab

Y @R ST AR TNNFS B AR
a@—b=19aR2ab=1

QU (@* + b)Y = (d° - b)Y + 4= 1+1= 2q,a° + b* =2

e AN ) SRR o + b2 =42

aR - b’ =1 a-b=1

(+) 28> =1+12 (-)2p* =21
1 1

W’ =5 (1+42) A =5 W2 1)

na=4\ /%(1+\/§) b=\ /%(\/5—1)

@R92ab = 1, TSAR ¢ b &7 ©F 12 T

mm:{@@m)”@(ﬁ_l)}

TaREN2: 7 - 300 -2 @ 1T foyefr e |
AMY: T I 4/7-300-2=a +ib

A, \7-30iV2 =a+ib

A, 7- 302 = (a +ib)’

al, 7-3002 =d*— b+ 2iab

I GIR ST AR TNNFS B AR
R (i)
UL KPR Y[ —— (i)

QU (@’ + b)Y = (d° — b + 4= (@~ b)Y + (2ab)= (7)’ + (- 30\2 )’
=49 + 900 x 2= 49 + 1800= 1849 = (43)*
a* + b* = 43 736 3 ¥ o wEwIR @rere |
a@+b'=43 S, a” + b* =43
@ =b=7 Z—b =7

TTRE 92 b1 8¢



GTHAT FeT

(+) 2a* = 50 (-) 2b* =36
nat=25 ~bP=18
La=%5 b= i3\/§

@RS 2ab =302
sab=—15\[2 T AegF
TR ¢ @R b [FodTe forma =1 |
st Em £ (5-i32)

S 2.b G G

JreEIe e e

ASfSfeT Sy

G A 17T AAf-

o  GHE I FI IEACS AR,

o  I(FT T AT WFo! G FACIH,
o T TAYCT 4 W FACS AR |

=0 == | @, T

[5[E] s

GIFCHA T (Cube Roots of unity) e

@, V1=x.x=1=x- 1=0

S@x- DE+x+1)=0 .cx—1=09dR, x=1
I, P +x+1=0

1443 —14i3
x= 2\/—= 2’\/— [~i=v"1]

—1+i3 -1-i\3
TR -7 Gt forifG a1, 1, —— .~
ﬂﬁL—i_zl\EZO)(WN) W’wz:gﬁ

| qIR QTG I QIR 9T T30 GiveT AT |

_2’ T | AR G TG & 1, 0, o

OFCHF AT @W(Characteristic of cube roots of unity):

(i) 9F%-937 bt Tt 736w gl wetalba <of

ST S, aw-amﬁﬂwqﬁm,%(—l+f\/§)@%(_1—r\/§)

BT AT



T AAfrs 2T *1q OIFQAT ¢

mm,{%(—m\/?)} =i(1—2r\/§ —3)=_2_2i\/S =_1_2i\/§

4

W’{%(‘l‘iﬁ)} S RSN et A ) R

4 2
e WTRCTA AP GFBEE @ 0T TG o JS | NOUT G TO0 TP 1, 0, o [ AT
A |
(i) GTP-GF WO TR QAT 1.

wwaw-aaﬁﬂmw=%(— 1+A[3) @3 a)2=% (- 1-A[3)
1 1 1 1
rod=51+N3)5 C1-AB) = {E D -@BE)=50-1%3)

1 1
=7 {1-CD3}=7(1+3)

1
. 3:_ =
RN 4.4 1

(iii) G- o FoTeq G0 NAABT Teor
L‘IW-L‘@@%FTWW&)=%(—1+r'\/§)u‘1?‘<a)2=%(—l—r'\/§)
12 ol ali+i),
"wz_—1—iﬁ_(—1—iﬁX—1+iﬁ)_{(iﬁ)z_(l)Z}
=2£_{1j;l_\/1§})=2(_111\5)=%(—1+1\/§)=w
WW,WWW,wz:i

(iv) 9FF-4F Tofb TTeTa T *+7 |

GFF-OF TN, o, o C?I"JmaF%(—l +43), & =%(—1—i\/§)

Ll e+ra=1 +%(_1 +f\/§)+% (_1—1\/5):1_% +%i\/§—%—%r‘\/§= 1 +%(_2)=1—1=0
(V) ® 99 TSR

a)3=1, a)4=a)3.a)=1.a)=a), a)5=a)3.a)2=1.a)2=a)2, =0 @=11=1To"

QT an:(wB)n: 1, " = o o= o, "= & =

@4, 32,30+ 1,3n+2 @ n=0, 1,2 40 T 7 TR #1G AN |

TYRASIE, o' = 1, 0, o I IM pn & 3 @ O FACE TG 0, 1, 2 SAB A |

TriRel ;i @F T foyely T |

Y : 0T FEA()' = a

A, i=aW, a’=i=-7

A, P+ =03, (a+i) (@ —ia+i)=0
A, (a+i) (@ —ia—1)=0

R, a+i=0d,a=—i

A’ —ia—1=0
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ST FET JreEIe e e

o ENE) -4 1. (=)
S.a= 2'1
ii3[3

La=5
oA @ TR 5 (4335 (13 )
TARF 2: G-I G0 GO G 0 JOT, AN ey
l-ot+tdH)(-d+o)(1-0'+d")(1-d"+’)=16
I : S S, 9F5-97 90 @b 9T 0 A, 0° = 1 R 1+ o +o> =0
a9, (1 —0+ o) (1 -0’ + 0" (1 — o' + &) (1 —0® + 0'%)
=(l+0-w) (-0 + .0) (1 - 0.0+ 0.0 (1 -0’0 +0".0)
=1+ -0 (-0 +o) (1 - o+ o) (1 - ¢ +o)
={(l+d - o) (1- & + o)}’
={(l+0+d-20)+0+d-20)}"
={(0-2w) (0 -20")}’= (40’)’ = 160
=16

Ny 2.5 > ™ w51 @ st

ASfSfeT Sy

a3 AT T -
o TfoE ey FHAES IS TR TG FACS AT |

[E[E] s

TRIRAN 22, = 5 + 30932 7, = 3 — 2/ T =y
(1) z1t z (i) zy — zp (iil) zyzo (V) 2_;

NN (i) 2y +2,=5+3i+3-2i = (5+3)+i(3-2) =8+i
() zi—z= (5 +3i)- (B3 -2))=5-3+3i+2i=2+5i
(iil) zizo= (5 + 3i) 3=2i)=5x3+i(3x3)+5x (-2) i — 6/
=1549i—10i—6(-1) [i*=-1] =21—i
zi 5+3i (5+3)(3+2i) 15+10i+9i+ 6/

V) =370 G-2)(3+2) 947
_15+19i-6 9419 9 19
- 9+4 13 1313

A2 I FE:(1 + %) (1+ %)3 * + l.%)zmm,i =1

SGeT AT BT 8b



T AAfrs 2T *1q OIFQAT ¢

_'2
AHI: @t@i%iz.i:—i%:%:—i;i“:l
FJedreems A =(1 + %) (1 +%)3 (i4+l.1—4)=(1 D= A+1)

=2(1— iy'=2(1+#— 2i=2(1— 1 2if =2(~2iy=— 8
W%:\3[x+iy=p+iqu‘1?‘{p¢ 0, g= 0 RCT LA FP Cﬂ%‘%z‘l([?z_qz)-

AAI: L‘IQTTCW%/)C +iy=p+iq
X+ iy=(p + iq)’ [T (T TOIT WI® THr® ]
=p’ +3p’iq + 3pi’q’ + ’q’= p’~ 3pq’ + i(3p’q — ¢°)
T~ I S AR PG ST TS KU FC A1, x= p°—3pg @R y=3p°¢—¢"

Wu‘l?i _%:pz 3¢ +3p* - ¢ =44

@ 4:(78F @, (<1 +4/-3)* + (-1 —/[3)* =-16
ST ST S, G PR e w=LZ\E¢1 aaf:L_z\E

TR 2= — 1 +1[397 207 =— 1 —[-3
(-1 +~53)' + (-1 -\3) = Qo) + Q) =240 + &)
=16 (& .0+ o .0)=16 (0+ &) [0 = =1]
=16 (-1) [ 1+wt+ &= 0]
=—16
ws:x=p+q,y=p+ a)qh‘]?°\2=p+a)2qwmm sz,x3+y3+z3=3(p3+q3)
L 2+ )" 2= (p +q) + (p+ o)’ (p+ o)
=P 3P’ 3pg ) Hp 3P’ g 3p g+ ' Y H(p 3P’ g + 3pay’ + o)
=3p’ +3p’q (1 + 0+ &) +3pg’(1 + & + &) + ¢’ (1 + &' + )
=3p"+ 3¢ (@R, | + o+ =0l + T+ &' =1+ &+ =0 9R & =S =]
=3¢’ +q)
BARAY 6: @ + b + ¢ = 0 T LN FFA (T,
(a+bo+ca’y+a+ b +cw)’=Q2a— b— ¢)2b— c— a)2c—a—b)=2Tabc
AN 4P, x = a + b+ ca9Ry = a +ha’ + cw
T = (a +bo+ cw2)3+(a+ba)2+ca))3=x3+y3= (x+y) (xz— Xy +y2)
=@+ {(F+(0+ @) xy+ @Y= +y) (x + ) (x + &)
G x +y=a+bo+ca’+a+ b’ +co=2a+b(0+ ) +c(o+ o)=2a— b- c
xtwy=a+bo+tco'+aw+bo+ca’={a(l+w)+b(l+w+2a’}=Q2c— a— b
GRx+ dy=a+bo+co +add +bo' +co = {a(l + &) + b(o+ &) + ¢ (¢ +@°)}
=2b-c— a)w
L) (et oy) (x+ @) =QRa—- b- ¢).Q2c— a- b’ 2b— ¢c— a)w
=Q2a-b-—¢c)(2b- c— a)(2c— a— b)=3a.3b. 3¢c=27abc
R3] + 0+ o =0 GR @ = | 7@ TIR T AR |

1
©RIRAS 7: (a + b+ ca?) + (aw+ b+ ca?) + (aw+ b + ¢)’=0 TE AT @, a = A, b=75(c+a).

WG: (@ + b+ ca’)*+ (aw+ b+ cad’) + (aw+ b + ¢)* =0.
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STAT FeT JreEIe e e

A, LA+ + )+ (FP+1+0)+E (0 + o'+ 1)+ 2ab (0+ 0+ @)

+2bc (0 + &+ &)+ 2ca (0 + &+ @) =0

A, a*(1+20) + b2 (0 + 1+ @)+ Qo+ 1)+ 2ab (1 + 20) + 2be (1 + 20°)+ 2ca (& + 1+ @) =0
A, (1 + o + &) + b0+ (1 + o+ o)yt 2ab(1+ 0+ w) +2bc (1 + & + @) +2 ca.0=0

A, a’ o+ o)+ E (~0' + o)+ 2ab (—0" + @) + 2be (~o+ &) =0

A, (~o+ o) (@° - —2ab +2bc) =0

A, a° - —2ab+2bc=0 [ — o+a'= 0]

A, (a+tc)y(a—c) —2b(a—c)=0

A, (a—c)(a+tc —2b)=0

3T,a=cWQl?lT,b=%(c+a)

RIS 2 TP (@, |z - 3 | =5 TelfG o fora «fs 38 fom=t e |

AN 4Tz = x + YO |z -3 | =5 v
Wiy -3]|=5 W -3+ =5
ANE3)+) =5 A, (x-3)+)y =5 — — J
Y

L (x—3)° + (y-0)’=5
(3, 0) (7 ¥R 5IPTE [ 936 Jreq I |

TrREd 9:(1 +x)' =ap+ax+ax’+ ... .. + a,x"RCE YA T (
(ao—a2+a4—...)2+(al—a3+a5— ...... )2=a0+ at+tat ... .. + a,

A ST R, (1 + x)'=ag + ar x + apx’+... ... ... 7 I A —— (1)

G, x = QO 412, (1+i)' =(aop—ar+as—.....)+i(aj—as+as— . ) — ()
SRIF x = — AP AL, (1 —i)' =(ap—ar+ as—....)—i (@1 — a3+ a5 — ......) ==—mmmmeem 3)
(2) 932 (3) & T AB, (1 —i%)' = (do— o+ g — eoveee.... Y—i* (a—as + as —....... )y

qa, 2" =(ap—ar+as—....... Y+ (a—astas— .. ) R — 4)
W(I)W‘J{W@x=lmﬁﬁ2”=ao+al+az+ .................. Bl P —— (5

QAT (4) GR (5) AR (a9 — ar + as— .Y Ha1 — as + as — ...\ =apt artart ...+ a,.

TAIRAA10:— 8 — 6i G I T |
FAYIN: T TP, \[—8 — 6i = a + ibA,— 8 — 6i = (a + ibY’
ql, —8—6i=a"— b+ 2iab

IR IR ST A TNFS B AR
@ = b == 8 e (1)
2ab=— 6 ------mmmmmee- (2)
G2 (@* + b = (a* — b + 4a°b*= (- 8)* + (2ab)’= 64 + (— 6)*= 64 + 36= 100d,a* + b* = 10
nat+ b =10 EIRIGH
(1) 7O ¢°— b’ =—8 & +b=10
(+)24*=2 ()RS > —b*=—38
nat=1 (-)2b° =18
La=*1 b=9
b=%3

@ERY ab =3 T AANGF FTOAR ¢ G b 2R fFodre o [awy =7 |
-, T — 8 — 61 @F I 7T £ (1 - 3i)

GG AT BT ¢o



Twed dAfs 27 o GIHOHA e

TARI 11:955-9F G FIFNF T o 20 &N T @, (1 — o)(1 — 0')(1 — o)1 — 0'%) =9
S ST S, GF5-97 936 G G0 0 JE, o' = 1 @R 1+ o+ =0
G, (1-aH)(1-a) (1 -1 -)=(1-) (- 0) (1 -0"0") (- 0)
=(l-c)(-0)(1-)1-0=1-V(1-0=1-20"+ o) (1 -20+ o)
=(1-200+ ) (1 -20+a)=(1+0+0-3)(1+ 0+ o —30)

=(0-3) (0 - 3= 9= 9 (fTs)
TAIRE 12: I Afa +ib = x + iy T, O N FFT @, \la _ib =x iy

SAAYI: (RSTT SCRAJa + b = x + iy
A, a+ib=(x+iy)qWa+ib=x"+3x"iy+ 3x (@) + (iy)’
A, a+ib=x+3ix’y—3x” - iy’= (X = 307 + iBxy—)°)
B IR AT AL TANPF© T AR,
¥ =30t =a @By -y’ =b
Qe a—ib=x"—3x)" —i B3y =y )=x" = 3ix’y = 30’ + iy’
=x’ = 3ix’y + 3x (iy)* - Y= (x — iy)’

.‘.\3/61 —ib = x—iy(awifere)

[ s o 2

1. a+ib NFCT LI TP
b+ 1 1+ 7\’
mcw+v3ne1—V§xmu+#+u—amm2f;fmwﬁf9

2. VY FFA:
(A FiPH( i) (== +) (1L+N (1=iY
O TP —pp=0 @ (1—i)3+(1+i)3:l(m)(l—i) +(1+i) =2

(iv) (2 +3i)+(2-3i)' = — 238 (V) 2,=3 +4idR, =243 (2, + ) =7, + 2,
3. e ord wioe MATAE BT I G2 S bfzre Feea:

() 5+2i (i) —3+4i Gi)15-8  ()\B+H (V) -l-i(vi )i f; (vii) 12 - ;l.
4. TGAM @ GG fefy Feea:

M1 +i, GinN3- i (i)— 1- 4 (iv) ﬁ
5. COlfTIRT S B Fere:

() 1+a3, ()23 (ii)l+ (v)— 2+ 2i

6. Fofe foyefer w<eee(i) 3 + 4i (i) 1+ (iii) x + A1 — x2(iv) -8 6 /-1,
(V) — 7+24i (vi) 2x + i(x* —1) (vii) 2+A[d® — 4 (viii) —=5+12i(ix) 1+Afx* - 1
7. W EET (A= Gi)Afi (i) 7 + = 7 (iv) A[—i(v) \—-64

(vi)[—16  (vii) —81(ix) 41
8. ﬂﬁa=%(—1+f\/§) az&b=%(—1— A[3) T S@ @A @,
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