ZEROS OF A POLYNOMIAL

1 Given that (z + 2 — i) is a factor, factorise z* + 42° + 3z — 8z — 10 over:
(@) the set of real numbers (b) the set of complex numbers.

)T ceffiants § P2) e vl eﬁ(i-z) o ot Bun (20) murt o bearal
(Z-l-?.-l)(z 4-2+() _z224bz b+ =22 +4=z+S

b1 43,2 2_82_|o=(zl+4z+5§(22—2—>
B e St the ) (2T e +E)

b Pl) - (z42-i)(z +2 +0) (z-1Z )z +).

2 Solve the following for z as a complex number.
(@) z22-4z+8=0 (b) 22+22°=2z+3=0 (c) 2°+72-8=0

0) A: (‘II)L—[}XS = -‘,6 = (Al)z e B [""tzl"‘ S Z-I- Zl

b)(‘5) 0 o drgibus asob o z24222-22+43 = (= +2) (222 +I)
fo o qrodelc, Aol-b=-3=F)
So Ko two offew vk are Z;Ii:fi .
gl s X = 2 . i
Zuf::: M:%i:?% :%O Rk Ron | an an oeﬂjwmr.
o x24I -8 = (x-DN(x+8) _[z>-1[=* +8]
264+ 72> -3 :[z—!][zz+ z+|][zs+2_3]
g [z—\j(z2+z+U(Z+Z)(22——2—z+ k)

B o lob quall, D=l-b=-3 (&)’
ro ) adulim ;=—\::2Ei :-,;_.ia{;zi_
IZ=(23>">
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ZEROS OF A POLYNOMIAL

3 Solvez’ +z°+3z-5=0forzas (a) areal number (b) acomplex number.

2ol o an dwos e, €) e (z-N(z2+22z +5) =0
A_h—bx5= 16 (&)
ym%mwmm&/&@ﬁ% z = |

L) 2 =1 I 4 @J&,\m two ofen bdo> are —-224(

i.e.(——l i2(>,

4 Solve z° + 3z = z—= 3 =0 for z as a real number.
751224 _2_2_0 ao z5-z+32z%-3=0

= Z(Z"——l) +3[Zf’—l) =0 & (Z"—l){z-h%\:@
S (Zz~l>[zz+l>(z+3) =0 @[z-l)[zﬂ)(zz-u)(zB);o

SO‘BAULQ /b‘EQUJi\at—O Z.:::l/ o= s ard = = =3

5 What are the roots of z* — 2z’ = z + 2 = 0 for z as a complex number?

A 1,2 @ 12—5i§z C -1,-2 D 1,3 ;J_r—‘/;x
20 =P 2l 5 4 milap ~ L@ $l
T T e ey

= (z-2)(z*-1)
- (= “2)(z-) )[z.‘-#z-—H)

Ao Pk = -3 (i) mz%e,qza\o o B bl
adh are z——'*rl ~~/2
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6 Find the values of the real numbers a and b such that 1 + i is a root of the equation z' + az+ b=0.

FGL(I-H) kb b o mtd f ulu&w z®+4oz+b=0,
ot fove  (14)+a(1+1) +b =0
o ]+3[+3i2+i3+0u+0d+b:0
= 2L it Tl T al+b=0
st [_z+a+bj+i[z+a] -0
(B
WMFM/ . ek fe 22210;% =0

e

=-2  ad .. b=4

{{)cfﬁ/\g&‘}w‘"w

8 Solve 3z — 42> - 13z-6 =0 for z if z is a real number.
We- {'ﬂa o W N iews  asob .

of a £
PY O3 x 172 4 x 172 (3x] =6 £ O w0 [wbars

PL) = 3x ()= LIp-13x(-)-6= O Yes.
‘ (Z-H) .
ioz“j_?z j‘éez Q_ag _(h)(3zr -z - ¢)

We mow e fo e e A:Z/—Q+4><o/><3:,2(

cgo Z:;Zi” (@// z.:ﬁ o 22,2(3
6
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9 Solve z* — 2 + 6z° — z+ 15 = 0 for z given that z= 1 — 2i is a root of the equation.

-WO.P oV Qoo A.O,CLQ mt.%\ﬁc@\.b.,/.', | £ MM("aQJaonam(‘_
[I)a Co«d»gaﬁ_ Acob ?Qlo-w.\)_

[z —(i_z;ﬂ[z-()+2()} _zi )z + S FRLL(M i+ (umu,.
h_z224 6z*—=z+I3 :/ZZ—ZZ_+5>(Z2 + =z +,3>

.12
. - - G X = ~— l = {\m-()
0t fwo offen Aol ae =z = {1
-
12 Write an equation of the lowest possible degree with (i) complex coefficients (i) rational coefficients that
includes the following among its roots.
@ 2,1+i b) V3+1,2-i

) ) B equlin Roo 2 ol ond cnfor. caffsials o mast be of dugpa-
ey [z D)0} =0 ez z(t-i-2)+ 2(141) = O

{ s - M@.ﬁm be o.mol
1) [ Bo equlion Koo red umr,/'ﬁw("l)
S) asr(j_f1 2 Al W C;:ﬁ\l-H and -0 .2 fR Covedt

) ( . o CﬁuQOL &:
\m'\la@ﬂ liga. [ 3, ond He equlle . 2

(z ,Z)[z_(m)][z—[l —i)]-_—.(z-Z)[z O &

D) o)t equlion Ron 2 Amg ok confh ceffind - dt bo o by 2.
o [z-(R))[z-(2-9) =0

?Engt’%ﬁa W Roo naal c&ﬁgﬁzhcz—FOMbean
a /\00*’[}) 123 MWG Asof )- FM}EQA/ Gmmlcoc%:cw@,
b be mfzkc&/@g‘) ) st aO/erD_bQ arooh- o 4A00t;/ (.Q.A?QL
Foondd be (z,{B_l)][z«(@*')}Lz—/ﬁﬂ)}[z—[Z—E));O

=N [_Zl—-ZZ-‘Z][Zl*[/-Z +5} =0

= Z4+Z3(»4-2)+zl(5+8—2>+z(—IO+8§/lO=O
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16 Find the real numbers k such that z = ki is a root of the equation 2 +(2+1)z°+(2+2i)z+4=0. Hence, or
otherwise, find the three roots of the equation.

R)ia n b o (R)> + () ()¢ (220) B +4 =0
Qb () = P2(2+) + 2RI -2k + 4 = O

=D x ) |

a=> [—202-2R +4] +i [-p2-R*+2£] =0

G=> —2[@Z+9\—Z]~LQ[QZ+Q—Z]:O 2

e muft fore g2+ -2 =0 A=\+L><Z=Cl=3

So et B=-2 or k= |

. éZL) ad | o ol V% o equalion . | |
L) felle-)(z+2) R B ane 21,72

17 Solve the following equations using a calculus method. \ =l .
(@ z'+42 + 57 +4z+4=0, given that it has a root of multiplicity 2. &~ Le 7
and.

o) = 2t +hz2+ 527 + bz +4 Ple).-
plo)otbz®+ 1224102 +4 = 1[22%+ ézz+52+2]
Ve ecsoo\mceﬂw AN Jro/ P/(z)_—_O ‘
)0, P(N#0, P2 =0 Ve
e by to 2 aE (2) n oo & odFa 1: ZO;o |
0 b g (o) 5 x(D) Hy (D)4 = O YRS
c‘;fz?’;)( ‘i> /\C:l'( | bofC P(z) cw-o\L P(z)/ Rrce o fRa ool
waliyllaly 2 P(z)z(erz)l Q).
by h 224527 +4z+4 —_—(Z_+4Z_+4){zl+ l)

S 5 Aehaun = -2/[&5\;% -om)/ z:(/ R
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18 If zis a complex number, solve z* — 2z° + 9 = 0, given that 1 + 2\2i = (x/-Z- +i).
p g

Coage § i X< 22

o X 2x+9=0 Oy =l =] & ~52
A= (Hzi)

X 2% dZi _ 1 2f2i
Z

X = +2z i =27 = {\/Z“Li)Z o z=F (JZH)
X, = | =2(zi = z." = ((Z-_i)zzz_«.Zf.‘_izt-zﬁ;
/20 Z.Z :i(\[l_—;l)

four ot Z = (2 +1

:—E—(‘
Z:(z:""(

_ {2 #l
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