COMPLEX NUMBERS AND POLYNOMIAL EQUATIONS

1 Use the factor theorem to show that:
(@) z-iisafactor of 2’ + 2iz° + 3i (b) z-3isafactorof z>—(5—i)z+6—-3i
() z+2-iisafactorof 22 +3z°—(5+2i)z—17-9i
(d) z-3++2iisafactorof 2z' — 122’ + 2322 — 6z + 11.

8) 342ixit43i=-1-2i%t3i =0 a Pl)-=0
So aesrding o Ka fuhm Ranos , (2—1) mudt be aé’mﬁxd{;
z>1 272 +3.

b) 3% (5.)x3+6-31 - 915 +3i+6-30 =0

4 % w PB)=0 , R (o - D) muk be o focion f B -

) 2(-2)% 3 (i-2)= (54206 -2) - 13 ~ 9

2 [i-2) it ki+h)+3 (124 +4) - [51-10-2 4]

=2 i) (3-4:)+3(3-4i) - [~ +] - 13 =%
7_[5(—6+4+8;]+Ci _@F il =1 = =T
— 2 [} + 4 -2 =0

) 2 (35 -2 (3-0)+ 236-€1) -6 B-z)+1 @

2 G f1-621 -2 _F 6z |
E&@)ﬂ (3—(17\(?—6@():21—18@'—?(;_-11:%25\(2.

(3-2i)'= (5-21) (4 2SE) 223 S35z 1 —E ¢ - D=-23 -84z
© =2 [-22-84z] - [1-250 122[3-66) -6[3-i) + 1

)

B — 46 — 108 161 —18 +11 (L [-18+300 ~138+¢]
-0 "
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2 Given P(z) = 2’ — Z* — z + a, what is the value of a ifp(_l.,.\/_ )

(v
_lifaio @0 ®
2 2

3 Given P(z) =z" - 22° + az -9, find the value of a ifP(l+J5i)=0.

(l+ﬂ)z— |$20Zi-2 = =1 +212
(1+@) = (1+&: V=14223) = V4200 Tl -k = -5 +z:

(+z)'- (;+ﬁl)(-5+ﬁ;) S HZi -5 -2 F- b

S z'-27%+az -9 _(-3-4f2i)-2 (—5+ﬁ13+a(l+f;) _q
:[——'} +10 +a —-ﬂ +1 };‘4&6 ~2J£§+aﬁ]

= [F6+a)+ Wz [- 6+
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6 Factorise each polynomial over the set of complex numbers:

(@) Z2+2z+3 (b) 2z*-2z+1 () 222-32"+2z-3
J Ao l—hx3=-82 |2k ]"
S o 220 - 12z

A
i B B [ s (—I+EI)][2,-(—\-—{Z(U:[Z.H—\E(][zHJr\/z{]

) Ao b —lix2 =4 = (23)?
Z:___Z_—_'_‘__‘i:__zz_i_.: |

1
2% Z - -
B iz 4 :Z(ZZ—Z +Z—') = 2(1"(5" +2‘)J[Z’(z' ‘%)]
- [Z.Z—I - \:\[Z “_ZL_H/Z]

9225—5124—22—-3 _)z2+2z -3z%-3
=2z (z2+!) —3(z2+)
= (22 +) (22 -3)

= (22-3) [z-1)(=z +1)
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8 Factorise z* — 16 over:
(@) the set of integers (b) the set of complex numbers.

) 2416 = (242 +4) = -2z +2) (22 +4)

b) 24_16 = [p-2)(= +2) (z-2i)(z + 2i)

P(Z):Z-S-4Z?’ +9=z - IO

10 Factorise z° — 4z° + 9z — 10 over:

(@) the set of real numbers (b) the set of complex numbers.

o) P(I)= -4 40 PL) - =6 40 P2) =0 ves !
S0 z%_ 4z*4+9z - 10 :(2—2)(22-4-22+ 5)

b A= b _tixs =16 = (k)

zm 2EH -1 &2

Oe)= (z-2)[z - 1-2)[2-1+2
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12 When factorised over the set of complex numbers, z* + 22° + 1 becomes:

A (-1 B (z-*z+1) C (Z+1) D (z-Xz+i)
\O NO ”0““6‘“'3215 ad YES

13 Factorise 2° — 1 over:
(a) the set of real numbers (b) the set of complex numbers.

) | ad -1 are ral esbo.
2. (2.3- t)(z}"ir'):(z-')(Z“fZ H)[Z*’NZZ“Z +|>

\__,v*@————’ e i
b £ AL l-bo—2-(B)* =-—lzhi
2

ﬁf@ A= ‘—4:—5:(ﬁl)l a5 oo |

mFum
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14 Factorise z° + 3z* — z— 3 over:

(@) the set of real numbers (b) the set of complex numbers.
- - B ;
a/ z6+ 2z -z-3 _z% 2z +32%-3>s a(z“’—l)+5(2—1)

WORBNDRE Y = (Zl'- l)(a +5): [z-’:&) /zz—l>/zz+l)

S [z+_2>) (Z_—I\ (= +i)(al+l\_

U — (Z-J-SYZ_—IX(Z‘H)/Z—(>(Z~l—l‘\
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