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QUESTION ONE

(a) Given that x + 3 is a factor of x*> + px? + 5x — 12, find the value of the constant p.

(b) If z=mcis <) where m and n are positive real constants, then find z'°, giving your answer in

polar form, in terms of m and n.

(c) Solve the following equation for x, in terms of k, where £ is a positive real constant.
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(d) The locus described by |z —1| = |z + 1] is a straight line.

Find the gradient of that line.

Justify your answer.
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(e) Consider the complex numbers u =2 + 3kiand v =4 + 5ki, where £ is a real constant.

Show that the complex number w= % will not lie on the line y = x in the Argand diagram,
for any value of £.
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QUESTION TWO

i
(a)  Write the complex number e+i in the form a + b1, where a, b, and k are real numbers,

giving your answer in terms of &.

(b) Find the value(s) of r so that the quadratic equation 2x> + (3 + 2r)x + 3 — 2r = 0 has equal roots.
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(d) One solution of the equation 2z* + dz> + 140z — 200 =0 is z = 6 — 2i.

If d is real, find the value of d and the other two solutions of the equation.
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The locus of a complex number z is described by
lz—1-T7i|=2|z—4—4i|

The complex number u = 3 + d1i lies on this locus.

Find the Cartesian equation of the locus of z, giving your answer in the form
(x —a)’ + (y — b)* = k and also find the complex number(s) .
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QUESTION THREE

&

(a) Write ————= in the form a + \/; , where p and a are real constants.

J2p=p

(b) In the Argand diagram below, the point (-2,3) represents the complex number z.

Show clearly, in the diagram below, the point representing w = z?
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(c) Find the value(s) of the real constant d, given that z=3+diand Z =10dz"".

(d) Solve the equation z* + 81k* = 0, where k is a real constant.

Give your solution(s) in polar form in terms of 4.
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. 1 . 1
Given that x4+ —= p, where p is a real constant, then find the value of’ X +—,
X X

giving your answers in terms of p.
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
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Extra space if required.
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Extra space if required.
Write the question number(s) if applicable.
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