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MATHEMATICS
2012

Weighting: 20% (HSC Assessment Mark)

NAME:

MARKX: /60

Time Allowed: 90 minutes

Topics: . Graphs, Complex Numbers, Circle Geometry & Polynomials.
Directions:

e There are two sections: .

- Section 1 multiple choice 4 marks

- Section 2 three questions worth 56 marks

Marks have been allocated for each question

Answer each questions on a separate page

Show all necessary working

Marks may not be awarded for careless or badly arranged work
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Section 1
Multiple Choice (4 marks) Use a SEPARATE writing booklet.

Find two square roots of 3+ 47in the form a +1b, where @ and b are real.

() £(1+2i) () £(2+i) () +(1-2i) (@ +(2-1)
2. Simplify ",

@1 (b} -1 (1 (@ —i
3. Ka, B, and yare the roots of the equation x* + px+¢ =0, find the values of

(@=D(6-1)(r-1).

@ ~(g+p+1) (%) —f © q+p

@ (g+p+1)

4. Express z =4+ 44f3i in modulus-argument form,

(2) 4cz's% (b) 801‘3% ©) 4cis§ @ 8cis§

Section IT
Total marks — 54
Attempt Questions 1-3

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available,

Question 1(24 marks)

®

(®)

©

Let z= 24 .
1+i
@ Find z, giving your answer in the form a + bi, where aand b are real.

(i)  Find 7z

By applying De Moivre’s theorem and also expanding (cos§ + isin4)?,

express cos36 & sin3¢ in terms of cos@ & sin . Hence, find tan36

in terms of tané.

6] Express —— in the form x +iy.

zZ—1

(i) If z=x+1iy,where x and y arereal, and — ! - = 2 is purely imaginary,
z—1

show that the locus of z is a circle and find its centre and radius.

Sketch the region on the Argand diagram where the inequalities lzl <2 and

m2agz ——% hold simultaneously.

Marks




®

(g)

an
|

In the diagram above, the complex numbers z,, z,, z,, z, z,, are represented by the

vertices of a regular polygon with centre Oand the vertices 4, B, C, D, E respectively.

Given that z, =2:

@ Express z,in moduius—argument form.

()  Find the value of z,’.

(i)  Show that the perimeter of the pentagon is 20 sin%.

Consider the curve x* —xy+y* =3,

@  Show that ¥ -2=Y
dx x-2y

(i)  Hence find the two stationary points on the curve.

(iv)  Find the values of x where there are vertical tangents.

Marks Marks

Question 2(72 marks)

(a)  Sketch the graph of f (A) = (x - 3) (1 —x) and hence draw separate sketches 1
of the following graphs:
1
o y= 1
7 (%)
@ y=t 2
/(=)
iy y=[r(x)] 1
vy y=s(x) 2
®  y=e® 1
2
2 ®
2
2
2
1

ABCD1s a cyclic quadrilateral. DA is produced and CB produced meetat P. Tisa point on
the tangent at D to the circle through 4, B, C and D. PT cuts CA andCDat Eand F
respectively. 7F =TD.

@ Show that AEFD is a cyclic quadrilateral. 2
(i1) Show that PBEAis a cyclic quadrilateral. 2




Marks
Question 3(20 marks)

(2) The zeros of x* + px* +gx+r area, B, and y (where p, g and r are
real numbers),

@) Find aff +ay + By . 1

(i) Find a®+p%+y°. 1

(ii)  Find a cubic polynomial with integer coefficients whose zeros 2
2a,2f and 2y .

®) @ If (x- r)2 is a factor of the polynomial p(x), prove that x—ris a 2

factor of the polynomial p'(x).
(i)  The polynomial equation x*+ Bx® + Cx® - 24x+36 = 0 has a double 5
zero at x =3. Find the values of Band C, and hence write P (x) asa

product of four linear factors.

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

(@ Leta, B, and ¥ be the roots of the equation x* = 2x* — 5x 1= 0. Form an 2
equation whose roots are L L and L
NN

(e) ’ (i) Letw= z+l. Prove that 2
z
) 1 2, 1 5, 1
W W —2w=2=|z4— |+ 2" +— |+ 2+ |
¥4 z z
(iiy  Hence, or otherwise, find all solutions of 3

cosa +cos2a +cos3a =0,

in the range 0 < @@ < 271.
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