AQA Further Pure 1

Complex Numbers

Topic assessment

1. Find the complex roots of the equation X2 +6x+10=0 [2]
2. Express inthe form a +1b:
@ (+i); [1]
()  (5+2i)(-3+4i). [1]
3. Giventhat p,g € R find p and g where:
2(p+iq)=q—ip—-2(Q1-1) [2]
4. (a) Show that (3—i)° =8-6i. [1]
(b) The quadratic equation
az’® +bz+10i =0
where a and b are real, has a root 3 —i.
0] Show that a = 3 and find the value of 5. [6]

(i) Determine the other root of the quadratic equation, giving

your answer in the form p+iq . [3]
5. Giventhat z=-2+2/3i, show that z> + 4z is real. [3]
6. If z=x+iy and z" =x—iy,solve (z+5)-2(z" -3)=1-2i [3]

7. If the roots of the equation z*> —(1—i)z+2—i=0 are « and S,

(@) find and simplify the values of o +  and af. [2]

(b) Find the equation whose roots are o +2§5 and 2a + . [6]

Total 30 marks
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Solutions to Topic assessment

1. W X +ex+10=0

a=1,b=6and c=10

—6+\36—4x1x10
X:

2X1

—-6+20 ,
X=—"""T=-z+]
2

The solutions are x =—3+1 and x=—23—-1

(S —

[ S—

2. @) R+ =4+4l+12=4+4l-1=3+4i

(b) (5+20)(—=+41)=—15+200 -6l +gi?
=—15+14L—-8

=-23+141

In general, when z = p + gi, where p and ¢ are real
numbers,

e the real part of z is p, and

e Theimaginary part of z is g.

2Ap+ig)=g-ip—2(1-1)
2p+2ig=g-ip—2+21

Equating real parts: 2p=g-2 Q@
Bquating imaginary parts:  2g=—p+2 0or p=2-29 @
Substituting @ tnto @: 202-29)=g-2
4-4g=g-2
5q=6
7=%
pP=R-2xg=-%
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4.

AQA Further Pure 1

(@) (3-1)*=9-6l+i*=9-6l—-1=2-6l

Since z=z-1 and z*=g—¢6l,

(o) ()

Equating real parts: ga +

Equating lmaginary parts: -ea - b +10 =0

Solving by (1) + 3X(2) glves

therefore a(8 —&l) +6(z—1)+10l =0

zb=0

)
(2)

—104+30=20
a=z3and b= -2

b
Sum of roots =——, lnthis case —
3

(i)
a
therefore the other root must be ——(z3—1) =—-—+1.
=2 32
5 z=-2+230

4z =-g+83l

z2=4-2J3l—-12=—-2-gJzL

0z +4z=—-8—-2J3l—-g+eJrl=—106

6. (z+5)—2=z*—=3)=1-21

(x+15+5)—:2(x—ig—3):1—21

—;<+11+3’Lg:1—:zi

X+i11 =1 = x=10

Equating real parts:

Bquating lmaginary parts:

The solution is z =10 ——1
2

F (@) wthe quadratic equation z* —(1 -L)x+2—-1=0:
a=1,b=—(1-1)and ¢ =2 -1

a+f=1-1
aff =2-1

O

O

35=—2

O

= y=-—

2
3

Remember: When the
quadratic equation ax® + bx
+ ¢ =0 has roots o and
then the product of the

c
roots, @ff =— and the sum
a

of the roots, ¢ + f = ——.
a

3/4
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(b) For the new equation:
Sum of roots =a +2+2a+

=2a+3f

=z(a+p)

=3(1-1)

Product of roots = (a +20) (2a + )
=20° +af+4ay +20°

=2(a*+ ) +5ap

=2((a+ B -2apf)+5aB

=2(a+pB) +ap

=2(1-1)*+2-1

=2—4l-2+2-1

=2-51
For the new equation, putting 4 = 1 gives b=-3(1—1) and ¢ =2-51
so the new equation is z* —3(1-i)z+2-5i =0
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