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General Instructions Total marks - 80
*  Attempt Questions 1-5.

*  Reading time — 5 minutes. *  All questions are of equal value.

*  Working time — 2 hours.

* Answer all questions in the writing
booklets provided. Start each question
in a new booklet.

¢ Board-approved calculators may be used.

¢ A table of standard integrals is provided.

¢ All necessary working should be shown
in every question.

Page 1

Mathematics Extension 2 HSC Task #2 Kambala 2008
Question 1 16 marks (Begin a new booklet) Marks
(a) Evaluate [5-2i. 1
(b) I z=-3-4i find 1 in the form a+ib. 2
b4
5
(¢c) Simplify 1; L. 2
-1
(@) (i) Express z=— L i modulus-argument form. 2
1[5 +1
. T .
(ii) Hence evaluate cos - in surd form. 2
(¢} Let w be a non-real cube root of unity.
(i) Show that @* +w+1=0. 2
(i) Prove that * +¢* = (b+c) b+ ca)b+cw®). 2
(fy Find a polynomial P(x) with real coefficients having 2i and 1~ 3i as zeroes. 3
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Question 2 16 marks (Begin a new booklet) Marks
(a) Find [ x’l -dx 2
(b) Solve for x: x’ :ix =-3 3
(©) )] Sketch the function f (x) =x*~c?, wherecisa positive constant, clearly 1

indicating its vertex and intercepts.

- . : 1
(ii)  Hence, without using calculus, draw separate sketches, at least 3 of a page,

for each of the following curves. Clearly indicate turning points.

(A) f(x) = [xz -czt

B f(x) =TT 3
© flx)=+x*~c?
D) flx)= (Jc2 - 02)2

) flx)y=(x*-c?)
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Question 3 16 marks

Question 3 continues next page

Mathematics Extension 2 HSC Task #2

(Begin a new booklet)

Kambala 2008

Marks

Consider the function f(x)=x~ ln(l + xz).

Show that f'(x) =0 for all values of x.

7\

D

ABC is a triangle inscribed in a circle as shown above. The bisector of ZBAC meets
BC in X and the circle at D.

(i)  Provethat AABX|

(ii) Prove that ABAC

(iii) Prove that ABAC

IAADC

= AD AX

= AX’ + BX XC
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Question 3 continued Marks
() A cubic equation has roots /, m and n. Given that

l+m+n=-3

P+m?+n*=29

Imn = -6
(i) By considering the expansion of (l +m+ n)2 , show that the cubic equation 2
is given by:
2 +3x*~10x+6=0
(i)  Hence find the values of [, m and n. 3

(d) OACB is a rectangle where OA = 20B. D is the point of intersection of the diagonals.
The point B represents the complex number z.

C NOT TO
SCALE

Find in terms of z, the complex number represented by:

i) A

(i) D 2
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Question 4 16 marks (Begin a new booklet) Marks
(a) Assuming the result cos36 = 4cos® 8- 3cosh and using a suitable substitution,
solve the equation 8x° ~6x+1=0. 3
(b) (i) Ifxandy arereal, prove that x”+y®22xy. 2
(i) Hence show that a* +b* +c*+d* = 4abed . 2

(©)

P(Zap, ap”) is a point on the parabola x” = 4ay. F is the focus of the parabola.

PQ is the perpendicular from P to the directrix d, of the parabola. The tangent at P to
the parabola, cuts the axis of the parabola at the point R.

(i)  Show that the tangent at the point P to the parabola has equation

px-y-ap*=0
(i) Show that PR and QF bisect each other.
(iii) Show that PRLOF.

(iv) What type of quadrilateral is PQRF? Give reasons for your answer.
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Marks

(a) Let y=uv be the product of u and v, where 1 and v are functions of x.

(i) Show that y"=uwv"+2uv' + u'v.
ii) Find similar expressions for y”,y"" and y'"™.
P! Yoy y

5
(iii) Hence or otherwise, find and simplify de—s ((1 - xz)e”) .

Question 5 continues next page
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Question 5 continued Marks
(b) Forallintegers nz1, 7, = ! + 1 . 1 +—1—
n+l n+2 2n-~1 2n
(i) Show that t,,+—l—— = l+—1~+...+ 1 1
2n n n+l 2n-1
(1)
y
1
Y=
X
kS
N
n+l
27}—1 e
n ptl n+2 *
The diagram above shows the graph of the function y = 1 for nsx=2n.
X
Using the diagram, show that 7, + 51— >In2 . 3
n
R 1 1 1 1
(iii) Forallintegers nz1,let 5, =1- =+ = — — 4 4 —r =
2 3 4 2n-1 2n
Using Mathematical Induction, prove that s, =1¢,. 4
(iv) Hence find, to three decimal places, the value of:
1—l+—1—-——]—+...+——1-—-~~—1—— 2
2 3 4 9999 10000
End of Examination
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