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KOMIIVIEKCHBIE KOPHU KBAJPATHbIX
YPABHEHHUU

OCHOBHAJA TEOPEMA AJII'EBPbI




HEJIM ObYUYEHNWA

* 12.2.2.1 HAXOJAUTb KOMILJIEKCHbIE KOPHHU KBAaJIpaTHbIX
ypaBHEHUU



KPUTEPUU YCIIEXA

*pPCIIaCT KBAJAPATHBIC YPABHCHHS C KOMIIJICKCHBIMH KOPHAMUA



OHTAJIBHAS PABOTA (1,3,5,7,9)
TOMAIITHSAS PABOTA (2.,4,6,8,10)

|
Exemse 2 Solve the following quadratics with complex numbers:
. 2%¢-6x+5=10 2. Bxd-4x+5=0

3 -ixt+12x-8=0 4, =x'+4x-5=10
G Sxl+8x+5=0 6. Sxi+12%x+8=0
7. 6x+12x=7=10 8 2¢=6x+7=0

9, -7x2+12x=10 10. 5x2+8x=-4



=

Factorise the following over the complex number field.
() x*-6x+10 () x*+dx+ 13

@) bt €) -3+
@ dw +dw+1T (h)  3wt-6w+6

(c)
(f)
(1)

=242
24107430
“ 2%+ Bw-11



Solutions

1@ (x=3+i)x=-3-0) () (x+2+3)x+2-3i) @@ (x-1+i){x-1-1i)
(@) (242 41)(z42-1) ) (;-M)( it f“) () (245 +/50)(z+ 5 51

© 4w+ 3 (w252 @ 300- 1 )w-1-1) 02w~ ﬁ”)( @]

)




JIVBUAYAJIbHAA PABOTA

Solve the following quadratic equations without using the discriminant.
i. z?>+4iz—13=0
Solve the following equations.
, i. z2—z—1+3i=0
Solve the following equations.
. z22-(1-4D)z-(5-0)=0




OcHoBHasA Teopema anre6pb| nee cneacCrema

OcHoBHan Teopema anre6pbl. Bcsakul MHO204NneH, cmeneHb KOmopoz0o HE MeéHblwe eOUHuubI_, umeem xoms &bl OOUH KOpPEHb, 6 obwem cny4dyae KOMNNEeKCHbIU.

Cneacteue 1. [Ttoboi MHOrouneH p(z) =a,2" + an_lz"‘l + ...+ @12+ ag cTenedm n > 1 ¢ komnnekcHbIMK KO3 dULMEHTaMM AQy A1y .-y Qp_1,0, 7 0 MOKHO
NPeAcTaBUTb B BUAE NPOW3BEAEHUA NMHENHBIX ABYYNEHOB:

a2 12 o Fazt g =an(z—21) " (z— zz)k‘2 R - zs)k‘*‘, (B.13)
Cneacrewe 2. Ecni wrorounersl p(z)  g(2), crenerk KoTopbix He NPEBOCXOZAT 1, MMEOT PaBHbIE 3Ha4eHHS Goriee Yem NpH 11 pasn4HbIX SHa|EHHAX NEPEMERHOT 2, T0 3T MHorounerl pastsi: p(2) = ¢(2).

CnepcTeue 3. ECIM KOMNNEKCHOE (HO HE ENCTBUTENBHOE) YUCMO € — KOPEHb MHOTOYNEHA p(c) C AEVCTBUTENbHBIMK KOI(DAHLMEHTaMM, TO CONPAKEHHOE YUCNO C ABNAETCA Ero KOPHEM Toil e KpaTHOCTH.

Cneacteue 4. Beakuii MHOTO4NeH p(g;) = Q" + 12"+ ... + a2 + ag CACICTBATENbHBIMM KOSDHUUMEHTAMH NPEACTABNACTCA B BUE NPOUIBEAEHNA NUHENHbIX ABY|NEHOB U KBAZPATHBIX TPEXUNEHOB (C
OTPULATENBHBIMU AUCKDUMUHAHTAMMN):

i

2" +ap12" .. a2+ ag =apn~(:1;—fl?1)kl (@ — @ '~--'($—$s)k”' (8.14)
m, '

2 m 2 my 2
(2" +pz+ )™ (2 pet+g)™ (2t o2+ 0)",
rme L1, 22, . . ., Ty — AEVCTBUTENbHbIE KOPHI KDATHOCTH Ky, ko, .\ v, kg, NpsEM Ky + ko + ...+ ke +2my +2my + ...+ 2m, = n.
Cnepcteue 5. MHOrouneH HeYETHONM CTENEHM C AeHCTBUTENbHBIMU KO3(MUUMEHTaMI BCErAa UMEET XOTA Obl OAMH AEHCTBUTENbHBIA KOPEHb.

Mro2o4ynen yemHol cmenexu ¢ delicmeumenbHbIMU KO3(hGuUueHmamu Moxem He umems GelicmeumensHelx KopHel (npu 3ToM B pasnoxeHu (B. 14) oTCYTCTBYIOT NUHENHbIE ABYYNEHbI
(:l? - .’171), (37 - :132), R (93 - ‘BS))'



Mpumef B.14. MuorouneH p(z) = z° — 2z* + 2z° — 122 + 21z — 10

a) npeacrtasuTb B Buae (B.14);
0) npeactasuTh B Buge (B.13).



COMPLEX NUMBERS

You can solve some types of polynomial
equation with real coefficients

Given that -1 is a root of the equation:

X' —=x“+3x+k=0

Find the other two roots of the
equation.



(level C)

Given that 2 and 5 + 21 are roots of the equation

x3—12x3+cx+d=0, c.d e R,
(a) write down the other complex root of the equation.
(1)
(b) Find the value of ¢ and the value of 4.
(5)
(c) Show the three roots of this equation on a single Argand diagram.
(2)

(Total 8 marks)




