Section 1: Introduction to Complex Numbers

AQA Further Pure 1

Complex Numbers

Solutions to Exercise

1.

(©)

(it)

(Lit)

(iv)

Z2+25 =0

z? =-25

z =151

4z*+ 9=0

z2=-2
4,
3,

Z =T—1L
2

z?—2z4+2=0

2EJ4 -4 Xx1x2
Z =

2

_2tJ—4

2

2120

2
=11

4z°+4z+5=0

—4tJ16—4x4x5

Z =

g
—4+ 4
g
—4+gl

(a)
(b)
(c)
(o)
(e)
)
(©)

z, tz,=2+3l+1-20=3+1
z,—z,=2+3l-1+2l=1+51
z,z,=(2+3l)(1-20)=2-4l+3l+6=2-1
zX*=2-31

z,*=1+21

z, ¥+z,*=2-3l+1+20=3-1

z, ¥z *=2-3l-1-20=1-51
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() z,*z*=2-3)(x+22)=2+4l-3l+6=8+1

i) @ z, +z,=—=2
(b) z, —z, =2
(c) z,z,=2i(z+)=-6l+2=2-6l
() z*=2l
(e) z,*=3-1
e z, ¥tz ¥ =20+3-1=3+1
(9 =z *—=z*=21-(3-1)=-3+3l
(h) z,*z*=20(z-)=6l+2=2+¢l

z, ¥4z, *=(z, +z,)*
z, X—z*=(z,—z,)*

Zi * ZQ* = (Zi‘ZQ) *

2. z=(a+1)*

=a* +4a’l+ea*l +4a® +1*
=a* +4al—-ea® —4al+1
ifzisveal, 44> —4a =0
4a9(a® —1)=0

4q(a+1)(a—1)=0
soa=0,-1or1.

(a+8)*=(a+H)>

a-b=a*+2abl-b*
Equating tmaginary parts: —b =244

b+2ab=o0
b(1+2a)=0
b=oora=-%
Equating real parts: a=a*-b*
ifb=o: a=a
a(1—a)=0
a=0 or 1
fa=-%:. —i=12-p°
b ==
b=1%1z
The possible values of aand bave: a= b= 0
a=1,b=o0
a=-%,b=1%z
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5. (1) (a+8)(2+i)=a—-2L
20+aL+200—b=a-31

Equating real parts: 20-b=a
a=ub

Equating lmaginary parts: 4+220 =-3
34=-3
a=-1

a=-1,6=-1

)y (a+i)(4-b)=30+24

4a—abi+4L+b=30+24

Equating real parts: 4a+b=3b
2a=10
—ab+4 =24

—2a*+4 =24
Equating tmaginary parts: 4° +4-2=0
(a+2)(a-1)=0

a=-2or a=1
=2b=-4ora=16=2

6. (a+h) =z3—41
a*+2ab—b> =z—41

fo . 2
Equating bmaginary pavts: 2ab=—-4 = a = =

Equating real parts: a - =3
4 2
b_:z_b =3
4-b* =36

b*+30° -4 =0
*+4)(*-1)=0

b=+1
b=H =>a=732
The square roots of 2 -4l are 2 - Land -2 + L.
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F. The sum of the roots of the equation z2 + pz + g = 0 is —p, and the product
of the roots is 4.
0 owne rootte 2 — Lspthe othervoot s 2 + 1
Sumofrootsis2-i+2+1i=4s0p=-4
Productof roots is (2-0)(2+1) =4 +1=5s0g=5

(L) owe root s 1 — 3L sp the other root ls 4 + 3L
Sumofrootsist -3l +1+3l=25p=-2
Product of roots is (1 -30) (1 +3l) =1+ 9 =10s0g=10

(iit)  owne root is 2L so the other root s -20
Sum ofrootsisosop=0
Product of roots s 2L x -2l = 4 s0 g = 4

(iv) owerootis 5~ 31 cothe other vootis 5 + =i

Sumofroots is 5-2L + 5+ 3l =10s0 p = -10
Product of roots is (5-30)(5+ 3l =25+ 9 =34s0g9 =324
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