Mathematics
Extension 2

General Instructions

e o o o

Working time — 55 minutes
Write in the booklet provided
Write using blue or black pen

Board approved calculators may be

used
All necessary working should be
shown in every question

Each new question is to be started on

a new page.

2011
ASSESSMENT TASK 2

e Attempt all questions

Class Teacher:
(Please tick or highlight)

O Mr Fletcher
O Mr Ireland
O Mrs Collins/Mr Rezcallah

Student Number:

(To be used by the exam markers only.)

Quils;ion 1 2 3 | Total | Total
Mark 5|3 3 38 | 100




Question 1 (15 marks) Marks

)
)

a)  Forthe hyperbola ——2 —1 find
(a) yp a2 2

Q) The eccentricity. ' 1
(ii)  The co-ordinates of the foci. 1
(iii))  The equations of the asymptotes. 1
(iv)  The equations of the directrices. ' 1
Sketch the graph of the hyperbola showing the above information.. 2

(b) P(Zt, %) is a point on the rectangular hyperbola xy =4 . The tangent at P cuts

the x-axis at Q and the line through O, perpendicnlar to the tangent at P, cuis
the hyperbola at the points R and T as shown.

Y

A

R
Y
(i) Show that the equation of the tangent at P is x+ y=4z. o 2

(i) Show that the line through O, perpendicular to the tangent at P, 3

has equation *x—y=4s>.
(iii) . If Mis the midpoint of R, show that M has coordinates (22, —2¢*). 3

(iv)  Find the equation of the locus of M, as P moves on the curve xy=4. 1



Question 2 (15 marks) Marks

2 2
(@ Consider the ellipse LI A
16 12

6)) Use differentiation to derive the equations of the tangent and 3

normal to the ellipse at the point P( 2, 3)

(ii)  The tangent and normal to the ellipse at P cut the y axis at 4 and B 2

respectively. Find the co-ordinates of 4 and B.

(iii))  Show that AB subtends a right angle at the focus S of the ellipse 2
(iv)  Show that 4,P,S and B are concyclic | 1
W) Find the centre and radius of the circle which passes through the 2

points 4,P,S and B.

2 2

(b) Consider the ellipse LI AR
16 9

A tangent to this ellipse is drawn at point P( 4 cosé, 3 sin8)

Perpendiculars are drawn from each focus of the ellipse to meet the tangent at Q and R as
shown on the diagram.

AY

P(4cosf, 3sind)

wy

(i) Prove that the equation of the tangent at P is 3—5-9-239— + )Ls%qg =1. 2

(i) Show that QS X RS’ =9. 3



Question 3 (8 marks) - Marks

(a) Resolve into partial fractions 3

1—x*

(b) (1) Prove by Mathematical Induction that if » is a positive integer, 4

then 209 > (n+4)

(i) By choosing a suitable substitution, or otherwise, show that 1

if a is a positive integer, then 2%*? > 9(g+2)
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