Question 1 (15 Marks)
@ Ifz=1++3iandw =—-1—1i find

@H  z
(i) arg w
@) wz

(b) (i) Find the square roots of —3 — 4i

(i)  Hence,solvez? —3z+ (3 +i)=0

(c) Suppose P(x) = x3 —3x% +4x — 2
Q) Showthat P(1—-i) =0
(i)  Explain why x = 1 + i is also a root of P(x)

(i) Hence write P(x) as a product of a linear and quadratic factor over R

(d) Sketch the region represented by the following inequations:

—%<argz<%and Re(z) <2

Question 2 (10 Marks)
(@) For the following statement:
“For every integer n, if n is divisible by 3 then n? is divisible by 3.”
Write down its

Q) Converse.
(i)  Contrapositive

(iii)  Negation
(b) Prove that the following is true for all positive integers n: n is even if and only if 3n? + 8 is even

(c) Using a proof by contradiction, prove that the equation 2x3 + 6x + 1 = 0 has no integer
solutions.



Question 3 (16 marks)

(@) The complex number z is represented by the point C in the Argand diagram. Find and sketch

the curve that C is on if

z—1
Re( _>=0
z—1

4

(b) The points A and C represent the complex number z; = 1 + i and z; = 7 + 3i respectively and 4

(©)

B represents the complex number z,. Find the complex number(s) z, in the form of a + ib

where a and b are real such that AABC is an isosceles triangle that is right angled at B.

Consider the equation z7 = 1

(i)

(i)

(i)

(iv)

Show that the roots of the equation are given by
2km 2km
a, = cos(7) + isin(?) ,k=1,2,3,4,56,7

By using the factorisation z7 — 1= (z—1)(z° + 2> + z* + 23 + z2 + z+ 1), or
otherwise

Show (1 —a))(1—ay)(A—a3)...(1—ag) =7
Show that 1 — a;, = 2sin ("‘7") [cos (1”—4 (2k — 7)) + isin (1—’1 (2k — 7))]

Hence show that

omN . (2m\ | (37 - [6m 7
Sin (7) Sin (7) Sin (7) ... SIn (7) = ﬁ

End of Examination
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