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QUESTION ONE

(a) When the polynomial 3x* + px* — 4x + 5 is divided by x — 2, the remainder is 21.

Find the value of p.

(b)  Solve the equation x> — 6kx = k? for x.

Simplify your answer as far as possible, giving your answer in terms of &.
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(¢) Prove that the equation (kx) 2=3- % has real roots for all real values of &k, where k # 0.

(d) Solve the equation 73> + 8m?"i = 0, where m is a positive real constant.

Write your solution(s) in polar form, in terms of m.
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(e)

4

The locus of a complex number z is described by |z — 5i|—|z + 5i| = 4.

Find the Cartesian equation of the locus of z, giving your answer in the form ay* — bx?
wherea, b, k are constants.
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QUESTION TWO
(a) The complex numbers u and w are represented on the Argand diagram below.

Imaginary
N
6

> Real

6 5 4 3 2 -1 1 2 3 4 5

If z=2u + 3w, find z, and clearly show it on the Argand diagram above.

3
b)) Ifu=m cis(lz)E) , write v’ in the form a + bi, where a and b are both real numbers,

giving your answer in terms of m.
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(c)  Solve the following equation for m, where m is a real number.

|5 —mi| =y 5m>

(d) If(g+21)(3 + hi)=(10—-41i)(3 —1), then find all possible values of g and 4.
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1 find the possible value(s) of d, where d is a real constant.

d+6i>_7t
1—di/

(e) Given that arg<
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QUESTION THREE

(a) One solution of a quadratic equation, with real coefficients, is x = 2 + Jpi.

Find the quadratic equation, in terms of p, giving your answer in the form ax? + bx + ¢ = 0.

(b) Expand and simplify (vV3a —v12a 1)2, giving your answer in terms of @, where a is a real number.

(c) Solve the following equation for x.

(1+2/x)(3+2/x)=5+6yx
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9
(d) One solution of the equation 32> + pz?> + gz —8=01isz=1 +1.

If p and ¢ are both real, find the other two solutions of the equation, and the value of both p and q.

Question Three continues
on the next page.
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(e)

10
Given that # and v are both complex numbers, solve the following pair of simultaneous

equations, giving solutions in the form a + bi.

ui+2v=3
ut+(1-1yv=4

Show your working clearly.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER

LLG16
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