St George Girls High School
Year 12

Mid-HSC Course Examination

Mathematics
~Extension 2

General Instructons Total marks - 72

+ Attempt all questions in sections ]
and 11

» Section I is multiple cholce with
answers to be recorded on the
answer sheet provided

» Working time - 90 minutes
» Reading time -~ 5 minutes
« Write using blue or black pen.

+ Board-approved calculators may be used.
» Begin each of Questions 7 to 9 of

» Amultiple cholce answer sheet is
: Section Il in a new booklet

provided for Section | .
. » Inall questions in Section I1all
» A sstoftemplates for Question 8¢) is necessary working should be shown,
provided ¢ Al drawn graphs should takeup at ~

A table of standard integrals is provided. least one third ofa page.
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STANDARD INTEGRALS
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1
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a
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a
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==tan" —, az0
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-
=sin" =, 4>0, —ga<x<a
a

=Jn(x+\}'x*—a2), x>a>0
=ln(x+\fx2+a2)

Inx=log,x, x>0




St Georga Girls High School

Year 12 Mid-HS$C Course Examination - Mathematics Extenslon 2 — 2013 Fage2

Multiple Choice (Bach question is worth I mark)

Section It

Use the multiple choice answer sheet to record your answers

1,  Which of the following Is the sketchof y =logax + i
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2.  Forithe ellipse with equation % + % =1 ,whatistheeccentricity?
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B 4
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D.‘;G
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3.  The diagram shows the graph of the functton y = f(x)
Y
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Which of the following isthe graphof y = ) ?
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X2 y2
4,  Consider the hyperbola with the equation FyYen Pl 1 6. ‘The diagram shows the graph of the functiony = f(x)
What are the equatfons of the directrices?
EA AY
: 144
A x= im B x= :1:—1? 1
¢ x=22 D x=ii : ; ; . >
13 15 A I T 5 s
5.  The polnts P{acos, bsing) and @(acosg, bsing) lie on the ellipse
v
xZ 2 \
Stih=1
Which of the following Is the graph of ¥* = f(x)?
and the chord PQ subtends a right angle at (6,0). Which of the following ts the correct .
expression? A B
b2 A MY
A tqnﬂtanz;ﬁ:—-‘;z- B tanﬂtanq’i“—
..3
2 L
c tanBtanq§=-—-— D tanBtantﬁ:—
T
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1 | 1=t
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v 3 ;
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Section II:
Answer each question in a SEPARATE wrifing booklet, Question 7 continued Marks
In Questions 7, § and 9, your responses should include relevant mathematical
reasening and/or calculations. e] Consider the ellipse, E with equation
x  y?
—=+iz=1 (a>b)
Marks @ bt
Question 7 (22 marks) Startanew booklet
(i) Show thatthe equation of the tangent to the ellipse, E, at the point
a) Sketchthe graphofy = — showing clearly the coordinates of any P(acosB, bsin®) is bxcos@ + aysing = ab
polnts of intersection w1th the x axis and the y axls, and the equations of 3
any asymptotes.
2
: (i} PFind the equation of the normat at P
2
_ X3 ’ ;
b} Usethe graphof ¥ = P in part a) to find: (iif} The tangent to E at the point P cuts the yaxis at Aand the normaltoE at
the polnt P cuts the yaxis at B. Find the coordinates of A and B,
243 2
() thelargest possible domaln ofthe function ¥ = |
1 (iv) Show that a focus, S lles on the circumference of the clrcle which has AB as the
diameter (for each cholce of P}
(li) the set of values of x for which the function y = x ~log,(x + 4} is 4
. Increasing.
2
S x+3
¢} Usethegraphof ¥ = it in parta) to sketch the graph of
%332
y = P and state the nature of the point (—3,0)
3
d) Draw aneatsketch of the ellipse - + Y =1 clearly showing the x )

and y intercepts, the coordinates ofthe foci and the equations of the
directrices.
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Marks i
Question 8 (22 marks) Startanew booklet Question 8 ¢) continued Marks

2_.
a} (0 Express z—f__z in the form ¢ -+ ;—;»d: where ¢ and d are integers, Draw separate sketches of the graphs of the following on the templates provided on
1 . pages 15 and 16.

B y=Ffx+1)

x2-3
(it) Draw a neatsketchof y= el 1
clearly indicate the intercepts with the coordinate axes and the position m y=[fe]?
and equation of all asymptotes, ,
3
(i) y=f&)+{ £l
b} Solve the inequality 2
[x+3]{+fx—2|26 {v) y =e/®
by first drawing an appropriate sketch. 2
4
4} A curve has the equation x? +3 2=3
¢) The diagram shows the graphof y =f (x) ~ 4 xy +9y
Y {) Show that the point (1,%) lies on the curve,
1
(i) Show that
ﬂ _ —(2x+3y)
dx 3%+ 18y
1
. (iif) Find the equation of the tangent to the curve at (1, é)
2
e {iv) PFind the coordinates of the point{s) of contact where the tangent(s',]‘to the
curve is vertical
3
v
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Marks
Question 9 (22 marks) Startanew booklet
a) Show the curves x? — y? = ¢?and xy = ¢? cross atright angles.
4
b) Withrespect to the xand y axes, the line x =1 is a directrix and the point
(2,0) is afocus of a conic of eccentricity vZ,
Find the equation of the conic and the sketch the curve indicating its
asymptotes, foci and directices.
4
¢) (i) Derive the equation of the tangent to the hyperbola
%2 z
-5 =1
o b2
at the point P{asec 0, btanfl)
2
(1) Show that the tangent intersects the asymptotes of the hyperbola at
the points
acosd  beosg rc0s@ ~boosd
(1—sme’1—sme) and B (1+sina' 14sing )
2
{iif) Prove thatthe area of the triangle GAB is ab
4
d) (i) Determine the real values of k for which the equation
LI L 1
2k ook
defines (I} anellipse
i

{If} a hyperbola
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. Marks
Question 9 d) continued
(if) Sketch the eurve correspunding to the valuek =5
. - 2
(iif) Describe how the shape of this curve changes as k Increases. in value
from 5 to 9.
1
fiv) What is the limiting position of the curve?
1

End of Paper




) ' . Fage I3

St George Girls High School . . Student Name:
Year 12 Mid-HSC Coutse Examinaiion — Mathematics Extenslon 2 _201‘; Page 12
Class Teacher:
Section 1

Multiple-choice Answer Sheet - Questions 1 -6

Select the alternative 4, B, C or D that best answers the question. TFill In the response oval

completely.
Sample 2+4 = [(A)2 (B} 6 (€)8 (D)o
AC B® cO DO
BLANK PAGE - If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer,
A® B O DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word cerrect and drawing an arrew as follows:

/correct
AN D CO DO

o w e
> o x> o>
000000
W W W W W W
000000
OO N 0600
000000
e R o R o S v B v B o
000000
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Answers to Question B ¢)

® 4

BLANK PAGE

(i
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(i)

{iv)
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