6C 2002 COMPLEX NUMBERS - 13th March

1. fz2=1-3i and w = -1+ find:

(a) zw (b) arg(—2w)

~M<H6=<T

2. (a) Prove algebraically that (22) = (z)2.
(b) If the complex number z is a solution of the quadratic equation ax? +br+c =0,
where a, b and ¢ are real numbers, prove that Z is also a solution.

3. (a) Find both square roots of 8 4- 64, in the form z + iy.
(b) Use part (a) to help solve the quadratic equation 22+ (2+4i)z —11 - 2i =0.

4. Given z=1+14vV3 and w=1+1:

(a) Evaluate z.
w

(b) Plot z, w and £ on the argand diagram.
w

(c) Express z and w in modulus-argument form.

(d) Show that 5)— = v/2cis(%) and hence find the exact value of cos({5).

5. Sketch and describe the locus of those points z which satisfy:

(a) lz—i|<2and—§§arg(z—i)§ﬂ'

-9 -
(b) arg < z ) = g’i—r — show clearly any intersections with the real and imaginary

. +2 .
6. (a) Find the cartesian equation of the locus of z if w= Z+z’ is purely real. [HINT:

If w is real then Im(w) = 0.

(b) Hence sketch the locus.
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