Edexcel AS Further Maths Complex numbers o

Section 1: Introduction to complex numbers
Section test

1. Simplify (3+4i)—(2-i).

2. Simplify [(1—2i)+ @+i)](-3+i)

3. The roots of the equation

2> +6z+10=0
are
(@) 3+i,3—i (b) 3 + 2i, 3 2i
(©) -3 + 2i, -3 2i (d)-3+i,-3—1

4. Giventhat p+qi= ﬁ , find the values of p and g.

5. Which of the following complex numbers is not equal to the others?

. 13

(@) 2 3i 0 5%
13 3+ 2

(c) >3 (d) :

6. Giventhat z= % find the complex number w which satisfies the equation

w =1,

7. Solve the equation
(3—i)(z+4-2i) =10+ 20i

8. Which of the following statements are true?
a) i‘=1 1 .
(@) (6) 5-i=0

(c)1+i3=0 (d)%=i2
i i
9. Find the values of a and b (with a > 0) which satisfy
(a+bi)* =5+12i
10. Which of the following statements are true forall z=0 ?

(@) z +z*isreal (b) z—z* isreal

c) zz* is real yA
(©) (d) — s real
z
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Solutions to section test

1, 2+4i—(2-1)=3+4L—-2+1
=(3-2)+ (4L +1)
=1+4+51

2 [(-20)+@+D)](-2+i)=(2-1) (—=+1)
=—6+3l+20-17
=—6+5l+1
=-5+51

 —6EN36—4%x1x10

3 z=
2
_—ei\/—4
2
_—6*2i
2
=-—=3t1
4, gl =—F—
Pra 12— 51
12+ 510

(12 -51) (12 +51)
12+ 51 12 N 5

= = t
144 +25 169 169

<o p= 12 5
P 169’ 1 169
13 13(2+3l 26+390 i
5, ~ = (, ), = 2 =2+3(
2-31 (2-z30)(2+3l) 13
13 13(2 -3l 26—391 ,
’ = (I )/ = ﬁ :2_3L
2+3l (2+31)(2—-=31) 13
3+2f (B+2i)h 3-2 )
— = = =2-31
L —1 —1
So ~ s not equal to the others.
2-3i
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o

2-3
3+41
_(2-31)(3—41)
(z+40) (3-41)
_6—1Fl—-12
B 25
_—6—1FL
Y

6, W=

N

F (3-l)(z+4—20)=10+201

, 10+200
Z4+4-2=—"7—
22—
_(10+201) (3 +1)
(-0 (z+1)
_ 30+ F0L—20
10
=1+ #
z=1+Fi—4+21
=—3+ 9
g *=@1*)=(21)Y=1 TRUE
r . L, L
S —l=—F-l=—-1=0 TRUE
L L 1
1 3 LS < Ls ,73 3 ’
—HU =+ =—+1 =217 =21 FALSE
L L 1
= A e A,
— = =—=1 TRUE
L L 1

9, (a+l) =5+121

a*+2abl—-b° =5 +120

Bquating lmaginary parts: 2ab =12
&
b=—
a
Equating real parts: a* -6 =5
2 36
- -

at —ze=547
at—-5a°-z6=0

(a® = 9)(a® +4)
Stnee als real and positive, 2 =3, and therefore b=2.
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10. Lctz=x+£5,soz*=/<—ig

z+zZ*=x+iy+x-iy=2x so z+ z* is veal
z—z*=x+ig* (,rﬁig) =:2’Lg so z -~ z* is wot veal
zz*=(x+ig)(/<—ig)=/@+gé so zz* is real

2
z z

, , z
—= zz* s veal but z2 ls not, so — s complex,
z* zZz* Z*
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