EdExcel Pure Mathematics 1

Complex Numbers

Topic assessment

1.

Solve the equation z2 + 2z + 10 = 0.
Find the modulus and argument of each root. [5]

The complex number o is given by o = -2 + 5i.

(i) Write down the complex conjugate o*. [1]
(if) Find the modulus and argument of «. [3]
(iii) Find 2% in the form a + bi. 3]
Find the complex number z which satisfies (2+1)z + (3—2i)z*=32. [5]
(i) Given that w =1 + 2i, express w?, w3 and w* in the form a + bi. [5]
(ii) Given that w is a root of the equation z* + pz* +¢z° —6z+65=0, find the
values of p and ¢. [5]
(iii) Write down a second root of the equation. [1]
(iv) Find the other two roots of the equation. [6]

Complex numbers o and f are given by
T .. T 57 .. b«
=2| cos=+isin= |, =42 cos == +isin—
¢ ( 8 8) / ( 8 8)

(1)  Write down the modulus and argument of each of the complex numbers a

and p. lllustrate these two complex numbers on an Argand diagram. [3]
(i) Indicate a length on your diagram which is equal to |8 -], and show that
| p- a| =6. [3]
(i) Show that z; = 2 + i is one of the roots of the equation z2—4z + 5 = 0.
Find the other root, z». [3]
.. 1 1 4
(i) Show that —+-—=—. [3]
z, 2z, 9
(iii) Show also that Im (z12 + z,2) = 0 and find Re (z12 — z,?). [4]

Total 50 marks
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Solutions to Topic assessment

1. zZ+2z+10=0

2422 —4x1x10
2

_—=*J-36

- 2

_2*tel

2

=—1+3[

Using the quadratic formula, z =

| + 3| =v1* +3% =10
(-1 + 30) is in the second quadrant,
) 3
so arg(—1+3l) = arctaw(—) +7=1.89 (3s.f)

|- —3i|=+/10
arg(—1—31) =-1.89
[51
2. a=—-2+51
i ar=—2-51
[1]
(it) lal=v2*+5% = /29
. 5
a is in the second quadrant, so arga =7 + arctaw(—)
-2
=r—119
=1.95 (3s.f)
[=]
L. a+ta* —2+4+50-2-50
(tit) = -
a -2+51
4
2+ 5L
_ —4(-2-51)
(2+50)(—2-51)
g+20L & 20,
= = _+_L
29 29 29
[=]

2 (2+0)z+(z—-20)z*=32
Letz=x+ ’Lg
(2+1) (x+iy)+(z-20) (x—iy) =22
RAX+IX+2AY —Y+3x—2x -3y -2y =32
SX—Bg—Lx—Lg::s:z
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Bquating lmaginary parts: —X—Y=0 = Yy=-X
Equating real parts: EX—3Y=32=>5Xx+3x=32
= gx =32

S0 Z =4 ~41l.

[5]
4. 1) w=1+21
wr=(1+20)(1+20)=1+4l-4=—3+4L
w>=(—=+4)(1+2))=—=3-20-8=—11-21
w* =(—11-20)(1+20)=—11 —24L+4 =—7#—241
[5]
ity z8+pz*+gz° -6z+65=0
—F =24l +p(—11-20) +g(-3+4i)-e(1+2U)+65 =0
Equating real parts: —F-11p—2g-6+65=0
11p+3g9=52 @
Equating lmaginary parts: 24 -2p+4g—-12=0
p—29=-18 @
2x0 + 3xQ: Wp=50=>p=2, g=10
[5]
(iif) A second root of the equation is w* =1 —2L.
[1]
(iv)A quadratic factor is (z—1-2L)(z—1+20)=(z—-1)* +4
=z*-2z+1+4
=z"-2z+5
z'+2z°+10z° —ez+65 =(z° —2z+5)(z° + 4z + 13)
The other two voots ave the roots of the quadratic equation
z*+4z+13=0
L —4+J16-4x1x13
2
4 EJ-36
2
_—4tel
2
=——21t3]
The other two roots are -2 + 3t and -2 - 3i.
[e]
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) T ., ., T
5 1) az2(cos—+usm—j I

g g
la| =2 Be..

arga ==

roa =—

3 g

4+/2

cs5r , , 571

ﬂ:4\/5[aos—+st»—)
g

g

LB

(il) The triangle is a right-angled trimngle,
so |f-af =27 +(4/2)°
=4+32

=36

B-al=e

6. () zi-4z+5=2+1)*-4@+D)+5
=4+4l-1-8-4l+5

=0
The othervoot, z, =z, *=2-1

o1 1 1 1
L)y —+—= —+ ——
z, =z 241 2-1
2-1L+2+1

T2+ (2-1)

1 2

(i) zZ+z2 =(+1)* +(2-1)*
=4+4l-14+4—-4i—-1
=6

m(zZ+z2)=0

z2-zZ=(2+i)* - (2-1)*
=4+4l—1—-4+4i+1
=gl
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rRe(zZ-z2)=0
[4]
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