MORIAH COLLEGE

MATHEMATICS DEPARTMENT Question 3. (8 marks) Im(z) T
Year 11 Enrichment Mathematics :
a) Z(z)moves so that Arg(—z - 1) =T iT 27
z+i) 4 /\
)  Explai T | NV
Question 1. (14 marks) i) Describe precisely the locus of Z, giving reasons: /
. . I it
a) Factotise x* +6x+.13. 4 w
b) 1) Find all values of z such that 22 = 5 - 12/
if)  Solvex?-3x+(1+3i)=0
c) i Use de Moivre’s Theorem to find the three cube roots of unity in the form cos + i sin®© '
) 1) ty b) Let OABC be a square on the Argand diagram where O is the origin.

if) Plot the three roots on an Argand diagram, demonstrating that they are the vertices of an
equilateral triangle on the unit circle. :

Question 2. (10 marks)
a) Express the following in the form a +ib :

L1 1 . W3 =i '
YT sy = ™

The points 4 and C represent the complex numbers z and iz respectively.

) ) i Find th 1 i
b) 1) Onthe Argand diagram, draw a clear sketch to show the important features of the curve defined ) ind the complex number representing B.
by i) The square is now rotated about O through 45° in a clockwise direction to OA’B’C’. Find the
complex number representing C,

lz—A|=3
where 4 =3 +4i, '
- if) Also, for z on this curve, find the maximum value of |z] and arg(z). ) Questiond. (4 marks)
a) Prove that (sin 6 +icosB)1+sind ~ic0s0)=1+sinB+7cosd.
b) Deduce that(l + sin—;r— +icos§)3 + i[l + sing —icos%)3 =0
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