
Do now:

Suppose there is a square root of ‒1, √‒1, called i for short

Then solve these equations

x2= ‒1

x2= ‒2

x2= ‒4

(from Ex.1A, p.5)

(4x2+16)(x2‒2x+5) = 0

(9x2+4)(x2‒6x+13) = 0



Answers

x2= ‒1 x=±i

x2= ‒2 x=±i(√2)

x2= ‒4 x=±2i

31. x = ‒1±2i 32. x = 1±3i

33. x = ‒2±5i 34. x = ‒5±i

35. x = 3±3i 36. x = ‒2±i(√3)

(4x2+25)(x2‒2x+5) = 0 x=±(5/2)i or x=1±2i

(9x2+4)(x2‒6x+13) = 0 x=±(2/3)i or x=3±2i



We can picture √2 as a "cut" in the number line, the dividing point between numbers whose squares are less than 2, like 1.414213562, and those
whose squares are greater, like 1.414213563. But to picture √‒1, called i, we have to move from a number line to a number plane. This number 
plane is called an Argand diagram.

p.14

Classwork and homework:

Ex.1A Q.1-8 and Q.35-40

Ex.1D Q.5-8

What we still have to cover: how to multiply and divide complex numbers

What modulus and argument of complex numbers mean

What complex conjugates are

How to solve cubic and quartic equations with complex numbers (given one root to start with)

Different ways of picturing complex numbers



Do now:

1. (5+√2)(3+4√2) 2. (6+3√2)(7+2√2)

3. (5−2√2)(1+5√2) 4. (13−3√2)(2−8√2)

5. (−3−√2)(4+7√2) 6. (8+5√2)2

Ex.1B p.6



Answers

1. (5+√2)(3+4√2) = 23+23√2 2. (6+3√2)(7+2√2) = (54+33√2)

3. (5−2√2)(1+5√2) = (−15+23√2) 4. (13−3√2)(2−8√2) = (74−110√2)

5. (−3−√2)(4+7√2) = (−26−25√2) 6. (8+5√2)2 = (114+80√2)

1. 11+23i 2. 36+33i

3. 15+23i 4. 2−110i

5. −5−25i 6. 39−80i



Do now:

Simplify (rationalising the denominator)

1. 11+4 √2
3+√2

2. 
1+√2
2+√2

3. 
3−5√2
1+3√2

4. 
3+5√2
6−8√2

5. 
28−3√2
1−√2

5. 
2+√2
1+4 √2

Ex.1C p.9: calculate

(Check answers from back of FP1 textbook)



In C1 you learned:

a+b√c and a−b√c are called conjugate surds.

In the same way, the conjugate of a complex number z=a+bi is a−bi, called z*.

z+z*=2a, and zz* = a2+b2

Ex.1C p.9

z* is the reflection of z in the real axis. Draw an Argand diagram and mark in the complex numbers 8+2i and 6−5i and their conjugates.

Classwork and homework:

Ex.1B, Q.7-12

Ex.1C, Q.3-4, 11, 16, 17



Do now:

Write a heading on a new page: Modulus and argument

Use the information below to find the modulus and argument of these numbers, with the argument as an exact fraction of π radians. Draw them 
on polar-and-cartesian graph paper and check your calculations with a ruler and a protractor.

1+i 1−i −1+i −1−i 1+√3i √3+i −1−√3i −1+√3i

1−√3i √3−i −√3−i −√3+i 1−√3i i 2i 3 −3

On an Argand diagram, the modulus of the complex number z is its distance from 
the origin. It is called |z|

Its argument is its direction, as an angle measured anticlockwise from the positive
real axis. It is called arg(z)

If z=x+iy

then |z| = √(x2+y2)

arg(z)=θ defined by cos θ=
x
|z|

 and sin θ=
y
|z|

If |z|=r, then z= r (cos θ + i sin θ), or r cis θ for short.

Use your calculator to calculate |3+4i| and arg(3+4i) like this:
Set your calculator to radians
Press Shift + to get Pol(
Key in 3
Press Shift ) to get a comma
Key in 4
Press =
You get r= 5, θ=0.927295. That means |z|=5, arg(z)=0.927295
If you think the argument is an exact fraction of π radians, or the modulus is an exact square root, then press the Alpha 
key. Press X= and you get the modulus, press Y= and you get the argument.



|z| is like an enlargement, so |z1z2| = |z1| |z2|
arg(z) is like a rotation, so arg(z1z2) = arg (z1)+arg(z2)

Ex.1F p.21 - and also find arg(z1), arg(z2), and arg (z1z2), and check arg (z1z2) = arg(z1) + arg(z2)



Write a heading on a new page: Solving cubic and quartic equations

Use the information below to solve these problems from Ex.1H p.29

ONE: If p is a root of a quadratic, cubic, or quartic, then p* is too.

TWO: Roots and factors come to the same thing. If an expression (x-a) is a factor of a quadratic or cubic or quartic f(x), then a is a root: f(a)=0
If a is a root, so f(a)=0, then (x-a) is a factor.
So if a cubic equation has roots a1, a2, a3, then the equation is (x-a1)(x-a2)(x-a3)=0
Or, multiplying it out, x3−(a1+a2+a3)x2+(a1a2+a2a3+a3a1)x−a1a2a3=0
So, as long as the equation is standardised to make the coefficient of x3 equal to 1,
Sum of roots = minus the coefficient of x2; product of roots = minus the constant term

Example: Ex.1H p.29 Q.5

2×33−4×32−5×3−3 = 54−36−15−3=0, therefore 3 is a root
Standardise the equation by dividing through by 2: x3−2x2−(5/2)x−(3/2) = 0
Call the other two roots a±bi. Then sum of roots = 3+a+bi+a−bi=3+2a=2, so a=−½
Product of roots = 3(a+bi)(a−bi) = 3(a2+b2) = 3(¼+b2)=(3/2), so b=±½
The other two roots are −½±½i



Use the information below to do this past-paper problem:

Similar rules hold for quartic equations
Since (x-a1)(x-a2)(x-a3)(x-a4)= x4−(a1+a2+a3+a4)x3+(something)x2−(something)x+a1a2a3a4

For quartics:
Sum of roots = minus the coefficient of x2; product of roots = plus the constant term
Example: Ex.1H p.29

Since 2+3i is a root, 2−3i is too. Call the other two roots a±bi. Then sum of roots = 4+a+bi+a−bi=−2, so a=−3
Product of roots = (2+3i)(2−3i)(a+bi)(a−bi) = 13(a2+b2) = 13(9+b2)=130, so b=±1
The other two roots are −3±i

Classwork and homework:

Ex.1E Q.1-4
Ex.1F Q.1, Q.4 (c) and (d) (please also check that arg(z1z2)=arg(z1)+arg(z2)
Ex.1I Q.1, 5, 8


