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QUESTION ONE

. 2 . .
(a) Write (5 - 2\/; ) in the form a + bp + c\/; where a, b, and ¢ are integers.

(b) Find the value(s) of 7 so that the quadratic equation 4x> — 4x + 37 — 2 = 0 has no real roots.

z

(c) If z=p+giand w:a+biandRe(
w

j =0, then show that ap = —bq.
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3
(d) One solution of the equation z> — 82> + 6z +d=01isz=5 —1.

If d is real, find the value of d and the other two solutions of the equation.
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(e)

4

The complex numbers # and vareu =3 +iand v=1+ 2i.

Determine the possible value(s) of the real constant & if

ik =Vk+2.
v
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QUESTION TWO

: .2 . : .
(a) Ifu=4° ms%r and v = ¢° 015?71-, write = in the form rcis6.
v

(b) Ifz=1+kiand w="7 — ki, then find |z — w|, giving your answer in terms of k.

13z

z+

(c) Find Arg(z) if —=11-3i.
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(d)

6

Solve the equation z* + 64m'? = 0, where m is a real constant.

Write your solution(s) in polar form, in terms of m.
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(e) The straight line with equation y = mx — 1, where m is a real constant and m > 0,
is a tangent to the locus described by ‘z -2+ i| =3,

Find the Cartesian equation of the locus AND the value of m.
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QUESTION THREE
(a) When the polynomial 2x* + px? + 7x — 3 is divided by x + 3, the remainder is 30.

Find the value of p.

(b) The complex numbers # and vare u =n—1iand v=2 — 3i.

Given that 2 = 3+ 4i, find the value of .
\%

(c) Solve the following equation for x, in terms of w.

4\(4x—w) = 5-8+/x
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. : 1 1
(d) Find the values of x and y, given that x and y are real, and -=1- -
X+ y1 1+ pi

giving your answers in terms of p, where p is a positive, real constant.

Question Three continues
on the next page.

Calculus 91577, 2023



(e)

10

If z+2i=1z + k, where k is a real number, and Yooy 21, where Im(w) =8, find the value of £.

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