Section 1: Introduction to complex numbers

EdExcel Further Pure 1

Complex Numbers

Solutions to Exercise

1.

(©)

(ii)

(Lit)

(v)

Zz2+25 =0

Z2

=25

z =150

4z*+ 9=0

4

z*—2z4+2=0

24 -4 x1x2
Z:

2

_2%=2

2

_2t20

2
=11

472+ 4z+5 =0

Zz =

(a)
(b)
(c)
(o)
(e)
9]
(@)

—4tJ16—4x4x5

nlR

g
—4 /o4

g

—4 &L

g
i

z,tz,=2+3l+1-2l=3+1

Z, —z,=2+3l—-1+2l=1+51
z,z,=(2+3)(1-20)=2-4l+3l+6=2-1
z,*=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)(1+20)=2+4l-3l+6=8+1

) (a) z, +z,=—72l+3+l=3-1
(b) z,—z,=2l-3-1l=-3-31

(c) z,z,=-2i(z3+)=-e6l+2=2-6l

() zX =20

(e z,*=3-1

e, z, ¥4z, *=20+3-1=3+1
(9) z,*-z,*=20-(3-1)=—-3+31

(h) z, *z*=2i(z-)=6l+2=2+6l

z, ¥tz *=(z, +z,)*
Z; *_Zz* = (Zi _Zz)*

z *z *=(z,z,)*

3. z=(a+1)*
=a*+4a’l+ea*l® +4al®> +1*
=a*+4a°i-6a” —4al+1
ifzisveal, 44° —4a =0
4a(a® —1)=0

4a(a+1)(a—1)=0
soa=0,-1oril.

, 1 1 3-20+3+21
4. 0 —+ - = - -
2+20 2-20 (@+20)(z-21)
6
9+4
&
13

, 4(z+1)
=3l
z2—i (z-0)(z+1)
4(z3+1)
ﬁ+1

=3+i+2(3+1)

(iv) B+i+

=3+L+

_z ‘
—g(3+b)
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(Lit)

5. (1)

(it)

(Lit)

(iv)

B 20 3(1+1) B 22 -1)
1—1 :2+£_(1—L)(1+L) (2+1)(2-1)
_3+3L 4i+2
2 5
15 +150-281—4
B 10
11+ F

10

owne root s 2 — L spthe other rootls 2 + 1

Equation is (z—2+1)(z—-2-1)=0
(z-2)*+1=0
z*—4z+4+1=0
z®—4z+5=0

/D = _,4,, q: 5

onerootls 1 — 3L so the othervoot ts 1 + =i
Equationis (z—1+3l)(z-1-3l)=0
(z-1)*+9=0
z®-2z+1+ 9=0
z®—2z+10=0
p=-2,g=10

Owne root Ls 2L so the other root Ls -21
Equation is (z —-21) (z+21)=0

z+4=0

/D = O, q: 4.

owne root Ls 5 — =1 so the other root ls 5 + 3L

Equationils (z-5+3l)(z-5-3l)=0
(z-5)Y+9=0
z®-10z+25+ 9=0

Zz2 —10z+34 =0
p=-10, 9= 34
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5 2
6. + —=1
a+6. 1+30
5 2 1+3l-2 —1+31
a+i 1+3L 1+3L 1+30
a+i  1+31
5 —1+3L

(1 +31) (—1—30)
(1 +31) (1 —=0)
_—1-el+ 9
T
_e-cl
B 10
_4-3l

5

a+b=4-31
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