Mathematics
Extension 2

General Instructions

e Working time — 55 minutes

e Write on the lined paper in the
booklet provided
Write using blue or black pen

e Board approved calculators may be
used

¢ All necessary working should be
shown in every question

o Each new question is to be started on

NORTH SYDNEY BOYS HIGH SCHOOL

2009 YEAR 12 HSC
ASSESSMENT TASK 2

e Attempt all questions

Class Teacher:
(Please tick or highlight)

O Mr Barrett
O Mr Fletcher
O Mr Weiss

a new page.
Student Number:
Quils;ion 1 2 3 4 | Total | Total
Mark — - — - — P
13 9 11 7 40 100




QUESTION 1 (13 marks)

The ellipse E has equation

()
(ii)
( iii )
(iv)
(v)

(vi)

x2

+ L =1

2
3
Calculate the eccentricity
Write down the coordinates of the fociSand S’
Write down the equation of each directrix
Sketch E, showing all essential features

Show that the tangent at the point P ( x,, y1) on the ellipse is

i (Y1 4
4 3

The tangent at P intersects the directrix at the point T, where T
has coordinates ( m,n ) and m > 0. Show that PT subtends a

right angle at S.

QUESTION 2 (9 marks ) Start a new page

(a) Usethe method of mathematical induction to show that

4" >2n+1  where nis a positive integer.

(b) Resolve the following into partial fractions :

(i)
(i)

2
(x—1)(x+3)
4x +2
(x+3)x2+1)
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QUESTION 3 ( 11 marks ) Start a new page Marks

(i) Sketch the graph of the hyperbola 9x* - 16y* = 144,

showing clearly the foci, the directrices, and the asymptotes. 4
(ii) Show that the normal at P ( 4secB, 3tan8 ) has equation 3
4x 3y _
secf tanf 25
(iii) Aline through P parallel to the y-axis meets the asymptote 2

in the first quadrant at Q. The normal at P meets the x-axis at G.

Find the coordinates of Q and G.

(iv) Show that GQ is perpendicular to OQ. 2

QUESTION 4 ( 7 marks ) Start a new page

The points P ( 2p, % )and Q( 2q, 2 ) lie on the rectangular hyperbola xy = 4

M is the midpoint of PQ. P and Q move on the hyperbola such that the chord PQ
always passes through the point (4, 2 ).

(i) Show that PQ has equation x+pqy =2(p+q) 3
(ii) Showthat pg=p+q-2 1
(iii) Find the equation of the locus of M. 3
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