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1 a z22+2z4+426=0 4 a The other root is the complex conjugate

Using the quadratic formula gives

—2+.,/4-4(1)(26)
2

zZ =

_2+10i

2
a=-1+51, f=—1-5i1 (or vice versa)

a+f=(-1+5)+(-1-51)=-2

aff = (—1+5i)(-1-5i)
= —1(=1-5i) + 5i(-1-5i)
=1+5i—5i—25i°

=26
z2—8z+25=0
3(-8) —4(1)(25)
Z:
2
86
)

a=4+3i, f=4-3i (or vice versa)
a+pf=(4+31)+(4-31)=8

af = (4+3i)(4 - 3i)
= 4(4-30) + 3i(4 - 3i)
=16-12i+12i -9’
=25

The other root is the complex conjugate
2-31

(z—(2+3i))(z—(2-3i))

=z’ —(2-31)z—(2+3i)z
+(2+3i)(2-3i)

=2" —2z+43iz—2z-3iz +4—6i+6i—9i’

=z"~4z+4+9

=z"~4z+13

Equation is z* —4z+13=0
where b=-4,¢c=13

5+1.

b (z—(5—i))(z—(5+i))
=z —(5+i)z—(5-1)z+(5-1)(5+1)
=z’ —5z—iz—5z+iz+25+5i—-5i—i°
=z —10z+25+1
=z -10z+26

So, p=-10 and ¢ =26

5 The second root is the complex conjugate of

z, =—5+4i
Le. z,=-5-4i
(z—(—5+4i))(z—(—5—4i))
:zz—(—5—4i)z—(—5+4i)z
+(=5+4i)(-5-4i)
=z* +5z+4iz+ 5z —4iz
+25+20i—20i —16i*

=z +10z+25+16
=z2+10z+41

So, =10 and c=41
The other root is 1 — 2i.

If the roots are o and f, the equation is

z-a)z-pB)=2"—(a+P)z+af =0

a+pf=(1+21)+(1-21)=2
off =(1+21)(1-2i)
=1(1-21)+2i(1-21)
=1-2i+2i—4i*=5
Equation is z° —2z+5=0
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7 The other root is 3 + 5i. 9 z=5+qi
The second root is the complex conjugate,
If the roots are « and f, the equation is z=5—gqi

z-a)z-PB)=2"—(a+L)z+af =0

: , z— 5+q1)( (S—qi))
a+pf=3-51)+3+51)=6 Z_(S_ql) (5+qi)
aff = (3-50)(3 + 5i)
—3(3 4 5i) - 5i(3 + 5i) +(5+4i)(5-4i)
=9+15i—15i - 25i> =34 =z* =5z +qiz -5z —qiz

. . 2 2
Equation is z* —6z+34=0 +25-5qi1+5qi—q1
=z ~10z+25+¢"

5
82 2_3—i So 2z =10z +25+¢° =z° —4pz +34
5 (3+i) Equating z terms:
= X
(3-1) (3+1) 4p=10=>p=3
1545 Equating 2constant tezrms:
9+3i-3i—i’ 25+q°=34=q¢" =9
_15 55 =>g=13
10 10
- But ¢ >0, and hence g =3
5t+31

I NNy
b If z=-+1 isaroot, then z=+—-1is

also a root.
0=(z-(3+4i))(z—(3-11))
=z —(%—%i)z— %+%1)
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