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Directions:
There are two questions on this paper
Marks have been allocated for each question
Answer each questions on a separate page L
Show all necessary working
Marks may not be awarded for careless or badly arranged work

Question 1(31 marks) Marks

(a) The diagram shows the graph of the function y = f(x).
12,0.5413)
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Draw sepdrate one-third page sketches of the graphs of the following:
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iii.

iv.

(b)

©
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y= 1)
y=1()
y=Lf ()
y=\7G)

Find the gradient of the curve 2x* —x’y+3” =1at the point (-2,3).

The polynomial equation P(x) = 2x* —5x* +3x> + x—1 has a root of
multiplicity 3. Find all the zeros of this polynomial.

Factorise x* + x* —12 over the complex field.

Given that 1, w, w” are the cube roots of unity, i.e. the roots of z° =1,

simplify (1-w) (1-w?) 1-w")(1- w').
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(b)

@ Solve z° + 1 =0 by De Moivre’s Theorem, leaving your solutions in.
modulus-argument form.

(ii) Prove that the solutions of z* — z° + z* — z + 1 = 0 are the non-real
solutions of z° + 1= 0.

(iif) Show that if z* — z* + 2* — z + 1= 0 where z = cis@ then
4cos* @ —2cosf —1=0.

- 1 1
Hint: 2 -2 +2' —z+1=0=7"-z+1-—+—=0
. z z

(iv) Hence find the exact value of sec/B?”.

The zeros of x° + px* +gx+r are, § and y (where p, g and r are real numbers).

@ Find af +ay + By .
@i Find &+ g% +¥%.
iii Find.a cubic polynomial with integer coefficients whose zeros
p

are 2a,2f and 2y .

Given P(x)=a,x" +a, x"" +a,,x"" +..+ax+d, where a, a, ...,a,are

real prove that if @ is arootof P (x) then o is also a root.

Question 2 (29 marks)

(@ Let z=3+2{ and w=2~i.Find, in the form x+iy:

(0  z+dw
() w
Gy 2

w

"(b) Sketch the region in the complex plane where the inequalities

. 3
|z +1-7|<2 andO<arg(z+1-4)< Tﬂ hold simultaneously.

() Letz=2+2i.
(i) Express z inthe form »(cos 0 +isin 6).

(i)  Hence express z' in the form a+ib where a and b are real.

@ 1 1-2iis root of x* — Ax? + Bx—25=0 , where 4 and B are real, find the
values other roots and the values of 4 and B,

If zis a complex number x + iy, where xand y are real, show that

©

2 —\2, - .
z —(z) is purely imaginary.
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The point P on the Argand diagram corresponds to the complex number
z =1+ \2i . The triangles OPQ and PQR are equilateral triangles.

Show.thatzZ =1—_2@+1(\/§;\/5j

N

Given z = —,
1+

@) Find the argument and modulus of z.

(ii) Find the smallest positive integer n such that z" is real.

The complex numbers represented by 0, z, z +—1— , and 1 form a parallelogram,
z

z
Describe the locus of z if this paralielogram is a thombus.

By applying De Moivre’s theorem and also expanding (cos & + isin#)?,
express cos36 as a polynomial in cosé.

Prove by induction that (cos @ +isin )" =cos(nf)+isin (nd)for all

integers n21.
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