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Year 12 . 1
Question 1 - (24 marks) - (Start a new booklet) Marks

Mid-HSC Course Examination . a3 .
. a) Find the equation of the ellipse which has eccentricity 3 and foci at

§'(-3, 0) and S(3, 0) 2
2009
x2 yZ
b) Consider the hyperbola H with equation i 1
() Find the eccentricity, e 1
(if) Find the coordinates of the foci, S and S’ 1
M ° (iif) Find the equation of each directrix . 1
. (iv) Find the equation of each of the asymptotes 1
- Extension 2 ‘
X e n S lO n . (v) Sketch the hyperbola H, showing all the main features. 2

(vi) Given P(4sec¢, 3tan¢) isany arbitrary pointon H

x t
(a) Show thatthe equation of the tangent at P is xoecp _yuang =1

3 3
(f) The tangent at P meets the asymptote of the hyperbola A at the
General Instructions Total marks - 72 * points Q and @'. Find the coordinates of Q and Q' 2
o Working time: 1% hours e Attempt Questions 1 - 3 (y) Hence, or otherwise, show that PQ = PQ’ 2
+ Reading time: 5 minutes - e Allquestions are of equal value ' .
e Write using blue or black pen. * Begin each questioninanewbooklet :
e Board-approved calculators may be used. e All hecessary working should be shown
¢ Atable of standard integrals is provided, in every question. '
e A separate section with graphs is
supplied for Question 2 responses. v ot




St George Girls High School

Year 12 Mid-HSC Course Examination — Mathematics Extension 2 —2009 Page 3
Question 1 (cont'd) Ay 4y Marks
:
c) i
T, ¥o) |
Lo
=
! [
1
] ju iy
P(x1,y1) E X
'
s N
0] i x

2 2

x
The ellipse F has equation pel + Jb% = 1 with focus § and directrix D as

shown on the diagram. The point T(xO, yo) lies outside the ellipse and is not
on the x-axis.

The chord of contact PQ from T intersects the directrixat R

(i) Show that the equation of the tangent to ellipse at the point P(xy, y;) is
XX Y1y
PRI
(ii) Show that the equation of the normal to the ellipse at the point
P(xy,y1) is

XoX
0 +M=

(iif) Given the equation of the chord of contact from 7' is —- 1,
a b2

show that R(x,y) has ordinate

(iv) Show that TS is perpendicular to SR.

o
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Question 2 - (24 marks) - (Start a new booklet) Marks

a) Thegraphof y = f(x) for x = —4 is shown in the following diagram.

" i
4
3
A
{
- -
i A
X
el 1B [-nl 14 2. A 7!
y N P4
/ BN 4
=2

On the separate diagrams provided, neatly sketch the following graphs.i
O y=rf+1

@ y=Urmr

(i) y=yf)

() »*=f

™ .y =fxh

1

vh y= )

i) y=f'(x)
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Question 2 (cont’d)

b) For the curve 2x% — xy + y? = 14

d
(1) Use implicit differentiation to find EJ;]

(ii) Find the gradient of the tangent at the point (1,-3)
(iii) Show that any stationary points must lie on the line y = 4x

(iv) Hence find the coordinates of the stationary.points

¢) Sketchthegraphof cos(x+y)=0 —-3r<x<3w

Marks
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Question 3 - (24 marks) - (Start a new booklet) Marks

a)

b)

(i) Onseparate diagrams draw neat sketches of y = cosx for
—2r<x<2r and y=3* for -1 <x <1 _ 2

(i) Usingpart (i) or otherwise draw a neat sketch of y = 3°95% ]
—2n<x <2n 2

2 2

The point P(x,, ¥p) lies on the hyperbola % - y7 =1

The tangent to the hyperbola at P cuts the x-axis at 7, and has equation
X _ Yoy
9 7
directrices are d and d'.

= 1. The two foci of the hyperbola are S and $', and the two
The points M and M’ are the feet of the perpendicular from P to d and d'.

4 9
The eccentricity is 3 the foci $(4, 0) and S’ (—4, 0), the directricesare x = + P

(i) Showthat 7 has coordinates (-5—, 0) 1
0

PS TS
(ii) Using the focus directrix definition, or otherwise, show that Psl = el

‘(iii) Provethat |PS' —PS|=6 1
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Question 3 (cont'd)

PRI
: pria oz =1 then
m?a? — b? = |? 3

¢) Show that, if y = mx <4k is a tangent to the hyperbola

d) () Draw a neat sketch of the parabola y =x?—2x—3. Your sketch

should clearly show the intercepts with the coordinate axes and the
coordinates of the vertex. 4 3

(i) Hence, or otherwise, sketch -the graph of y =4 — |x? —2x — 3]
showing all important features. 2

(ii) For what values of m does the equation mx = 4 — |x? — 2x — 3| have
4 distinct real solutions? 3

[

2 2
e) P isanypointon the ellipse E: % + % =1 and § isafocusof E

Prove that the line through S perpendicular to the tangent at P meets the
line OP produced at a point on the directrix. 4

You may use the fact that the equation of the tangent through P is

—bcose( a )
==X -
asin@ cos 8

N End of Paper
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