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HSC Outcomes Mathematics Extension 2

E2

E3

E4

ES

E6

E7

E8

E9

chooses appropriate strategies to construct arguments and proofs in both concrete and abstract
settings.

uses the relationship between algebraic and geometric representations of complex numbers and of
conic sections.

uses efficient techniques for the algebraic manipulation required in dealing with questions such as

those involving conic sections and polynomials.

uses ideas and techniques from calculus to solve problems in mechanics involving resolution of
forces, resisted motion and circular motion

combines the ideas of algebra and calculus to determine the important features of
the graphs of a wide variety of functions.
uses the techniques of slicing and cylindrical shells to determine volumes.

applies further techniques of integration, including partial fractions, integration by parts and
recurrence formulae, to problems.

communicates abstract ideas and relationships using appropriate notation and
logical argument.



GIRRAWEEN HIGH SCHOOL

HALF YEARLY EXAMINATION

2016

MATHEMATICS
EXTENSION 2

Time Allowed: Two hours
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES

Attempt ALL questions. Write using Blue or Black pen only.

e Board-approved calculators may be used.
BOSTES Reference Sheets are provided.

e All necessary working should be shown in Questions 6 - 10.
Marks may be deducted for careless or badly arranged work.

e For Questions 1 -5, colour in the circle corresponding to the correct answer on the answer sheet
provided.
For Questions 6 — 10, each question is to be returned on a separate piece of paper clearly marked
Question 6, Question 7, etc.
Write ‘End of Solutions’ at the conclusion of your solutions to the examination.

* You may ask for extra pieces of paper if you need them.



Questions 1 - 5 (5 marks)
Colour in the circle corresponding to the correct answer on the answer sheet provided.

1. Giventhat z =1+, what is the value of z°?

A. -16 B.-8 C.8 D. 16

2 2

2. What are the coordinates of the foci of the ellipse % f 219

9

A (£5,0) B. {iéJS_OJ C. (0,+45) D. [O,iig]

2 2
3. What is the eccentricity of the hyperbola % - % =17

3 5 9 25

B. C. — D. —
4

A .
16 16

4. «a,B,yarethe roots of x° - 4x> + x - 5= 0.

. 111
An equation that has the roots _'E ,—is
apy

A 5 +x -4x-1=0
B. 1-4r+x’-5x"=0
C. 5x°+4x+x’-1=0
D. 1+4x+x°-5x"=0
5. The point A represents the complex number - 4-3;.
2074 =90°and  |ZA| = 2|z|

Find the complex number represented by the point Z.
4y

@)
v
B3

A. -1+ i B. -1+2i C. -2+i D. -2+i



Question 6 (25 marks)

a. For the complex number w=1— i\/s’_ ,

[2]
(1) Find |w| and arg (w).
1
(ii) Express w, wz, w and J; inthe form a+ib. [6]
b. Describe and sketch, showing all the important features,
the locus of the point z such that
z+3i +|z—-3i =10 [4]
c. Sketch the region in the complex plane where the inequalities
T gl
z+1-2i < 3and -3 < argz < 2 both hold. [3]
|
d. Let «a be areal number and suppose z is a complex number such that z+ —= 2cosa .
z
(i) By reducing the above equation to a quadratic equation in z, solve for z and
1
use de Moivre’s theorem to show that z" + —»n = 2cos n a. [3]
Z
. 1 32 1 2 ] 3 ]
(il Let w=z+— Provethat w +w™ -2w-2=|z+—|+ |2 +5|+]| 2 +75|. [3]
z z z z

(iii)Hence, or otherwise, find all solutions of
cosat+ cos2at+ cos3a =0 for0 £ a < 2m. [4]



Question 7 (19 marks)

a. The polynomial P(x)= X7+ 9" —27x + Chasa triple zero.

(i) Determine the value of the triple zero. [3]
(ii) Hence, find the value of C. [1]
(iii)Factorise P(x). [1]

b. The equation X’ —x*+3=0hasroots a, S and y .

2 2 2
(i) Find the polynomial equation that has roots & » B~ and y~,
Express with integral powers. [2]

(ii) Find the value of o + B* +y* . [2]

c. The polynomial f(x) = P px3 + qu + rx + s has four zeros a,f,yand 8
Such that the sum of a and {3 equals the sum of y and & .
Let C=a+B=y+6; P=aB; O=vy&

(i) Findp, g, randsintermsof C, P and Q. [4]

(ii) Show that the coefficients of f(x) satisfy the equation
3
p + 8r=dpq [2]

(iii) It is given that the polynomial g(x) = x'—18x” + 79x” + 18x — 440 has the
property that the sum of two of the zeros equals the sum of the other two zeros.
Using the results from (i), or otherwise, find all four zeros of g(x). [4]



Question 8 (10 marks)

2 2

An ellipse has the equation S 1
81 49

(i) Sketch the ellipse showing the foci and the directrices. [4]

(i) Prove that the tangent to the ellipse at the point P(9cos 6, 7sin 8)

. 6 inf
has the equation % +J% =1. [3]

(iii) The ellipse meets the y-axis at B and B’. The tangents at B and B’
meet the tangent at P at the points Q and Q’.

Show that BQ.B’Q’= 81 [3]

Question 9 (8 marks)

a. For the hyperbola, 5x° - 4y° = 20

(i) Find the eccentricity and the coordinates of the foci. [3]
(i) Find the equations of the asymptotes. [1]
b. Y

2 2
X
The tangent at P(asec 8, b tan 8) on the hyperbola —; - ? =1
a
xsecH ytan®
b

has equation -1=0. (DO NOT PROVE THIS)

Show that if the tangent at P is also tangent to the circle with centre (ae, 0)
and radius ae’ + 1 ,then secd = - e . [4]



Question 10 (10 marks)

c c .
a. P(pc , —} and Q[qc,—] are two points on the rectangular
P q

hyperbola xy = ¢, where p and q are constants.

-1
(i) Show that the gradient of PQ is — . [1]
rq
— 1
(i) ~ Show that the gradient of the tangent to the hyperbola at P is ——. [1]
p
(ili)  Hence, or otherwise, find an expression for g in terms of p that
will make PQ a normal to the hyperbola at P. [2]

6 :
b. The tangent at P[ 6p ,—J to the rectangular hyperbola y = 36 has equation
P X

x +p°y - 12p = 0 . The line through the origin, O, perpendicular to the tangent at P
meets the tangent at N.

y
4

v
>

(1) Find the coordinates of N. [3]

2
(ii) Show that as p varies, the locus of Nis (x” + y*) = 144xy [3]



Question 11 (8 marks)
a. Inthe diagram, AB is the diameter of the circle. The chords AC and BD intersect at X.

The point Y lies on AB such that XY is perpendicular to AB. The point K is the
Intersection of AD produced and YX produced.

K

Copy or trace the diagram into your writing paper.

(1) Showthat £AKY = £ABD. [2]

(i) Show that CKDX is a cyclic quadrilateral. [3]

(iii) Show that B, C and K are collinear. [3]
End of Examination

Please write "End of Solutions’ on your answer paper.



Year 12 HY Examination 2016 - Mathematics Extension 2

Multiple Choice Answer Sheet

Student Name: Teacher:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9

AO D@ cO D O
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A® B ¥ cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word eorvect and drawing an arrow as follows.

/ corvect

A B W cO DO
1 A O B O C O D O
2 A O B O C O D O
3 A O B O C O D O
4 A O B O C O D O
5 A O B O C O D O
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