Edexcel AS Further Maths Complex numbers o

Section 1: Introduction to complex numbers

Solutions to Exercise level 2

_5+2l 5+21
oz =+4i
(5 +20)(—=3—41)
(= +4i)(-=—40)
A5 -6l—-200l+8
- 9+16

_ —F-2el

- 25

2 z=(a+i)*
=a* +4a’i+ea’t® +4ai® +1*
=a'+4a’i—ea® —4al+1
L) fzisreal, 4a°> —4a=0
4a(a® -1)=0

4a(a+1)(a—1)=0
s04=0,-1ord,

(i) f zis wholly tmaginary, at—ea+1=0

6=t 6 —
L PN

a

a== 3i2J5

2 (a+b)*=(a+h)
a—-0=a>+2abt —b*
Equating maginary parts:  —b=24b

b+2ab=0
o(1+2a)=0
b=o0o0r a=-%
Equating real parts: a=a*-b*
fo=0: a=a"
a(L—a)=o0
4=0 or 1
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[fﬂz—%:—§=%—b2
b* =2
4
b=tz
The possible values of 2 and b ave: a=b=o
a=1,b=o0
a=-%,b=%%=z
y 1 1 3-2g+3+21
4+ O -t ——— = , ,
3+20 3-20 (3+20)(z3-210)
6
9+4
Nz
13
” . . 4(z+i
(L) =+i+ ,=3+L+#
z-1{ (z-0)(z+1)
. A=+
=3+0+
9+1
=3+i+2(3+1)
=Z(3+1)
3 20 3(1+1) 2i(2-1)

)

11 241 (@-0@E+) (2+1)(2-1)
_3+3L 4l+2
T 2 5
_15+151-8L—4
- 10
11+ F
B 10

5 (L) (+b)(2+i)=a—31
2a+al+22l—-b=a—-31

Equating real parts: 20-b=a
a=b
Bquating lmaginary parts: a+220=-3
34=-3
a=-1
=-1,0=-1
20f4
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(i) (a+0)(4-H)=3b+2aL
44 —abl+4L+b=3b+24al

Equating real parts: 4a+b=3b

2a=0b

—ab+4 =24
—24*+4 =24
Equating bmaginary parts: a*+a-2=0
(a+2)(a—-1)=0
a=-2 or a=1

a=-2,b=-4ora=1,b=2.

(a+biy =3—41
a*+2abl—b* =3—4i
Bquating bmaginary parts: 2ab=—4

Equating veal parts:  a* -6 =3

at—4=3a"
at—-za*-4=0

(" -4)(@"+1)=0
Sinceatisveal, 4 =12 so b=TF1
The square roots of 3 - 4L are 2 —1 and -2+,

(i) ownerpotis2-Lsotheotherrootis2 + 1
Equation is (z—-2+1)(z—-2-1)=0
(z—2)*+1=0
z®—4z+4+1=0

zP—4z+5=0
P:..‘q_,q:g

(il) ownevrootis1 — 3L sothe otherrootis 1 + 31
Bauation ls (z—1+3l)(z—-1-3l)=0
(z-1)*+9=0
z*—2z+1+ 9=0

z?—2z+10=0
p=-2,g9=10
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(iit) owne root is 2L so the other voot is -21
Bauation is (z —20) (z+2i)=0
z®+4=0
P = O’ q = 4
(iv) owne root is 5 - 3l so the other root is 5 + 31
Equationis (z-5+3l)(z-5-3l)=0
(z-58)+9=0
z* ~10z+25+ 9=0

z%—10z+34 =0
pP= 10, q=34

5 2
/+ ’ :1
a+bo 1+30
5 _. 2 1+3l-2 —1+3i
a+ol 1+30 1+30 1+30
a+to. 1 +z
5 —1+3L

(1+30)(——-30)
(1 +30)(——-30)
—1-6l+ 9
1+ 9
g—-ol
10
4 -3z
5
a+bl=4-31
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