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11/10/17

Unit 2 : Arithmetic and Algebra of Complex Numbers - Lesson 2

Solving Complex Quadratics and Other Simple Equations

LI

e Solve complex quadratics of the form az® + bz + ¢ = O.
e Solve complex equations of the form z° = a + bii.

e Solve other simple equations.

SC

e Quadratic formula.

e Equating real and imaginary parts.

Jan 10-12:11



002 - Solving Complex Quadratics and Other Simple Equations.notebook October 10, 2017

Example 1
Solve z°- 2z + 5 = O for z
L 2V ED) - 4mG)
2 (1)
2 £ +/-16
= Z =
2
N , - 2% V{6 (-1)
2
2 +4+-1
= Z =
2
2 + 4i
= Z =
2
= z=1+2i
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Example 2
Solve z°+ 3z + 10 = O for z
~3 + /3% - 4(1)(10)
Z:
2 (1)
-3 ++ -31
= zZ =
2
_ _3 ., 31
= L= !
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Example 3

Find two numbers that have a sum of 12 and a
product of 40.

Let the two numbers be a and b. We require,

a+ b =12
ab = 40

Solving the second equation for b and substituting
into the first equation gives,

40
G+T—12
= a’ + 40 = 12 a

> a°-12a+ 40 =0
This is a quadratic in a. Solving it gives (check !),

a=6+ 2i,6 - 2i

The first equation (a + b = 12) then gives the
corresponding solutions for b:

b=12-(6+2)=>b=26-2i

b=12-(6 -2i)>b =6 + 2i

So,a =6 + 2i > b =6 - 2i(and vice versa);
the numbers are thus,

6 + 2i,6 - 2i

Oct 2-23:10
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Example 4
Find the square roots of 5 + 121,

Let a + bi beasquarerootof 5 + 121, i.e,

a+bi=+5+ 12i
(@ + bi)> =5 + 12
= (a + bi)(a + bi) = 5 + 12i
> (a®° -b® + (2ab)i =5 + 12
Equating real and imaginary parts gives,
a’ - b° =5
2ab = 12

Solving the second equation for b (b = 6/a) and
substituting into the first equation gives,

02—3—62’=5
a
SN a* - 36 = 5a?’

= a* - B5a°-36 =0

Oct 2-23:10
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This is a quadratic in the variable a®. Factorising
gives,

@® - 9@ +4) =0
= a°*-9=0a"+4=0

The second equation (a® = - 4) has no solutions
for a (as a is areal number). So,

a=-3=>b=6/(-3)=>b=-2

VB +12i =3+ 2i-3-2i

Oct 10-12:00
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Example 5

Solve for z,

z + 2z =6 + 8i

Let z = x + yi. Then,

X +yi+2x-yi)=6 + 8i
= X +2x +yi-2yi =6+ 8i
= 3x + (-y)i =6 + 8i
Equating real and imaginary parts gives,

3 X 6 > x = 2

-y =8=>vy = -8

z =2 - 8i

Oct 2-23:10
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AH Maths - MiA (2" Edn.)
e pg. 207-8 Ex.12.1 Q 3, 5.
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Solve for z:

1) z-3zZ=9 + 12i.

2) 3z + iz =10 - 18..

Oct 10-21:30



002 - Solving Complex Quadratics and Other Simple Equations.notebook October 10, 2017

Ex. 12.1
3 Solve these quadratic equations giving the roots in the form z = a * bi.
a 22+2z+2=0 b zZ2+4z+13=0 c 2—6z+13=0
d 222—4z+10=0 e 322—12z+15=0 f 222+ 12z+36=0

5 Solve Cardan’s problem, namely:
Find two numbers which have a sum of 10 and a product of 40.

Ex. 12.2

4 Findaand b in each case so that (¢ + ib)* is equal to

a 5—12i b 15— 8; c —24 — 10
5 Calculate
a V3 — 44 b v21 — 20: c V=9 + 40;
Jun 19-11:45
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Answers to AH Maths (MiA), pg. 207-8, Ex. 12.1

3 a —1=*x: b —2+3; c 3*X2
d 1x2; e 2% f -3+

5 a+b=10andab=40=>a*>—10a+40=0=>

a=35*+v15:

Answers to AH Maths (MiA), pg. 209, Ex. 12.2

4 a —34+2iand3 — 2 b —4+4+iand4—i
c —1+4+5iand1 - 5;
5 a —2+4iand2—1: b —-5+2iandS5 — 2;

c 44 5and —4-5;

Jun 1-11:51

October 10, 2017
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Solve for z:
1) z-3zZ =9 + 12.. z = -(9/2) + 3i
2) 3z +iz =10 - 18.. z =6 + 8i

Oct 10-21:30
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