
1 Homework for 18 October 2017

The questions here are similar to the ones you’ll get in your test on 20 October, except they’re a bit harder, and there’s a bit of explanation to help before

each question.

Every complex number can be pictured as an enlargement and rotation, r 6 θ, meaning an enlargement by r and a rotation anticlockwise by θ. Multiply

another complex number by r 6 θ, and you enlarge that number by a factor r and rotate it anticlockwise by an angle θ.

What geometrical transformation does multiplying by i do?

What geometrical transformation does multiplying by 3i do?

The conjugate z∗ of a complex number z is the reflection of z in the real axis.
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|z −a| means the distance of z from a. Locus means path. So the locus of points that satisfy |z −4i | = 2 is the path of all the points which are a distance

2 from 4i . The locus of points that satisfy |z +3| = |z −3i | is the path of all the points which are the same distance from −3 as from 3i . The Cartesian

equation is the "ordinary" equation in x and y , if z = x+i y so x is the real part of z and y is the imaginary part of z. If the locus is a line through x1+i y1,

work out the slope or gradient m and the line is y − y1 = m(x −x1)

You can choose between three methods for calculating square roots of complex numbers: calculator; equating modulus and real part; equating real

and imaginary parts. If you use the calculator method, you must show that you’ve checked your answer. Remember the ± in square roots!

First draw the triangle. If you can’t use A = 1
2 bh directly, see if the triangle is equal to a trapezium minus two triangles on which you can use A = 1

2 bh

directly. Area of a trapezium = h · a+b
2 , if h is the height between parallel sides of length a and b.
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The Vieta formulas are:

sum of roots = − coefficient of 2nd highest power

product of roots = ± constant term (plus if there is an even number of roots, like a quadratic or quartic, minus if there is an odd number, like a cubic)

always assuming that you have "standardised" the equation by putting the coefficient of the highest power equal to 1.

The job here to work out the roots, and then to use the Vieta formulas "backwards", to work out the coefficients from the roots rather than the roots

from the coefficients.

That gives you two coefficients. You can find the others by plugging in one of the roots. Then the equation becomes an equation for the remaining

coefficients.

Alternative method: you can find the factors (x −α), (x −β), (x −γ), (x −δ) from the roots α,β,γ,δ, and then multiply up the factors.

Locus means path. The locus of points satisfying Arg(z −a) = θ is a half-line: the half of the line through a which is is θ anticlockwise from the real axis

rather than clockwise.

To find a region to shade, write in words what each equation means, e.g. |z − i | ≥ 1 means the points 1 unit or more distant from i , and then shade the

area which meets both conditions you’ve written in words.
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