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(d) The locus described by |z —i| = |z + 1] is a straight line.

Find the gradient of that line.
Justify your answer.
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4

(e) Consider the complex numbers u = 2 + 3ki and 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

(a)

(b)

i
Write the complex number el in the form a + b1, where a. b, and k are real numbers,

giving your answer in terms of k.

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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One solution of the equation 2z* + dz” + 140z -200 = 0 is z = 6 — 2i.

If d is real, find the value of & and the other two solutions of the equation.
222 vd2” o2 ~200=0

2= 6-1
i *
2(629) +d(4-2) + mdg2)-200=0
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(e) The locus of a complex number z is described by
lz—1-7i]=2lz -4 - 4i]

The complex number u = 3 + di lies on this locus. ,-"
Find the Cartesian equation of the locus of z, giving your answer in the form .
(x —a)’ + (v— b)’ = k and also find the complex number(s) u.
\z-1-70\ = 2 |2t ud |
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QUESTION THREE

2 ;
(a) Write ——‘i in the form a + \/; . where p and a are real constants.

V2 -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*

Imaginary
L.

-k W A

Real

Question Three continues
on the next page.
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(e) Given that x +% = p, where p is a real constant, then find the value of x> + - .
giving your answers lI‘l terms of p. x
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Excellence

Subject: Calculus
Standard: 91577
Total score: 21
Q Grade Marker commentary
score
le identified that if w lay on the line y = x, then the real part of w would be
One E8 equal to the imaginary. Used the discriminant to show there were no real
solutions to the quadratic equation formed, t (E8) grade awarded
2e found the correct equation for the locus and identified the two complex
Two ES .
numbers, u, which lay on that locus, t (E8) grade awarded.
3c used the conjugate to make the denominator of the fraction real. Then
Three M5 equated real parts of the equation to form and solve a quadratic and hence
find the two values of d, r grade awarded.






