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Working time - 90 minutes

Reading time - 5 minutes

Write using blue or black pen
Board-approved calculators may be used

A table of standard integrals is provided

All necessary working should be shown
Templates are provided for the graphs in
question 7and 8 :

SectionI
Total marks (6)

Attempt Questions 1 - 6
Use the answer sheet provided

Section I
Total marks (66 )

Attempt Questions 7-9
Start each question in a new booklet,
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Secton I

6 marks
Attempt Questions 1 -6

Use the multiple choice answer sheet for Questions1-6

1. What{sthe graph of y=] f (x)[ given that £(x)=4—? Change order of answers

@)
y
\\\:i///
.gi;
©
y

;
N

2. The graph of f(x) =
vertical asymptotes if

(&) m?<4n
(B) m?*>4n
{Cy m?<—4n
(B) m? > —4n

xEtmx—n

(B

)

1
X

b

, where m and n are real constants, has no

SectionI (cont'd)

3, The graph of the function f(x) is obtained from the graph of the function with
equation y = +/x by a reflection in the x-axis and also translation 2 units to the
left, The rule for f is:

Q) flxy=—x4+2
B) f&)=—Vx~2
© f&@=—I=%
(D) fl)=+v2-x

2\ 2 % 2
4, The graph of (5) - (;) = 1 is a hyperbela.

Which set of equations represents the asymptotes of the hyperbola’s graph?

3 3 2 2
@) y=jxy=-3x B y=iny=-—3x

2

1 1
0 y=guny=-3x

1 1
© y=5x,y=~—x 3

2

5. The distance between the foci of the ellipse with parametric equation

x=71+4cesf, y=1+sing
(A) Bunits
(B) 2 units
(C) 2v/15 units

(D) 2(1+Vi8)

1 2
6. The chord of contact from any external point 7'(x,, yo) to the ellipse % + %E =1

X% 2
is given hy —a;o+y—;;3= 1. Por the chord of contact on —;--f-yz =1 from

T{x5,—2) tobe afocal chord xy has the value.

w 28 ® 2L ©%2 ® 2
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Sectlon 1T Question 7 (cont'd) . Marks
66 marks

Attempt Questions 7 -9 2

x
¢) Forthe hyperhola with Cartesian equation Y —-yt=1
Answer each question in a separate writing booklet.

(D Find the eccentricity of this curve, 1
Question 7 - (22 marks) - Starta New Booklet Marks
a} The diagram below shows the graph of y = f(x). The points P(—3,0),0(2,—4) (ify Write down the coordinates of
are stationa oints on the -graph. R{4,0) Is the point where the curve crosses
the x axls. P graph. R(%0) d {a) thefoci § and §’ 1
4
(8) the equation{s) of the Directrix 1
ikl (iif) Give the equation(s) of the asymptotes of this hyperbola 1

, : N \—/3(4,0) 5
o2 -4 . 1 x .
' (iv) Sketch [usingZ page ] the hyperbola A 1 clearly indicating the
features from (1), (if) and (iif) above. 2

Using the templates provided at the front of the examination paper, draw separate

sketches of the graphs of the following showing all essential features. d) The equation x + 9y 8x — 18y + 16 = 0 describes an ellipse.

© =i ! Determine:
i y= m 9 {f) itscentre 2
(i) y = fl¢x) 9 (i) the eccentricity ‘e’ 1
b) Sketch the following on the templates provided {iif) the equation of the tangent at P(—4,2) on the ellipse. 2
‘ ) y =xcosxinthedomainl <x < 2n 2
(i) y®=ln(x+1) 9

(if) |y | =sinx 2
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Question 8 - (22 marks) - Siart a New Bo

oklet

a) Ug-ing the template provided and on the same set of axes,

(i) Sketch the graphs of

y=|x+2| and y = |2 — 4|

(if) Onthe template from part(i) sketch £(x) = |x 4 2] + |x% — 4|

b)  Discuss the differentlabliity of f(x) = [x + 2] + |x* — 4] whenx = 2

¢)  The diagram below shows the graphof y = f(x).

Using the templates provided, on separate diagrams, sketch the following

showing essential features

Using the templates provided and on separate dlagrams

® y=fx+2)

1
(i) Y=7@

Year 12 Mid-HSC Course Examination — Mathematics Extension 2 — 2014 Page
Queston 8 (cont'd) Marks
d) P{2sec8, V3tan @) is an arbitrary point which lies on the hyperbola with
Cartesian equation
xz yZ
T 371
(D)- Show all necessary steps required to give the equation of the tangentat P as 3
x.secd y.tand 1
2 V3
(ii) This tangent cuts the asymptetesin M and N. Prove that MP = PN 5
1
¢) The points P (p, %) and (q, E) lie on the rectangular hyperbela xy =1

with 0 <g<p

. 1
The chord PQ has gradient m = ~a

() If PQ [extended) passes through A(2,0) thenshow p+q =2 2

(i) If PQ [extended] passes through A(2,0) and M is the mid-point of PQ,
completely describe the locus of M as P and @ vary. ' 1




§t George Girls High School

Year 12 Mid-HSC Course Examinafion — Mathematics Extenslon 2 2014 Page 8

Question 9 ~ (22 marks) ~ Start a New Booklet Marks

a) Forthecurvegivenby x* + 2xy +4y* =1

a
(1) Find Ei- intermsof x and y

(ii} Pind the coordinates of the critical values and describe their geometrical
significance for the curve.

b) () Usingthe template provided, graphy = ¢5®* in the domaln 0 < x < 2w

(i) Hence, or otherwise state the number of solutions to e = 2 in the
domain0 £ x < 2x

¢) Pandq@are the points (ct, i) and (ctz, f) on the rectangular hyperbola
2

xy=c?
{iy If ¢* =9, determine

(a)} the coordinates of the focl

() equations of directricies

-1
(if) Given that the gradient of PQ is g, prove that if PQ subtends a right
12

angle at a third point R on the hyperbola, THEN the tangent at R is
perpendicularto PQ

4

3

3
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Question 9 (cont'd) Marks

d) () Show that the equation of the normal at P (c X i) on the curve xy = ¢?is

givenby p3x —py =c(p* - 1) 2
(i} Given the normal at P meets the x-axis at N and the tangent at P meets
the y-axis at R, Let M be the midpoint of NR. 4

Show that the Carteslan equations of the locus of M Is 2cZxy =% —y*

End of Paper




5t George Girls High School St Geerge Girls High Scheol
Year 12 MId-TISC Course Examination ~ Mathematics Extenslon 2 —2014 Page 10 Year 32 Mid-HSC Course Examination — Mathematies Bxtension 2 - 2014 Page 11

Question 7 Templates Name Question 7 Templates Name ;
Detach and place completed shest inside answer booklet for Question 7
@iy y=f1el
a) O y=Ift )
Y4 piF
P(=3,0) PE3.0) -
22,-4) 0(2,~4)

b} (i) y=wxcosx inthedomaind <x < 2

@ y=f
M

¥y

4

P("'sb 0)

N R(4,0} , '
\_/ x
o2, ~4)

uY
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ueston 7 Templates Name ;
by () y*=Ila(x+1)
Ya
x
73
by (i) |v|=sinx A
y
< s
ral
x
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QuesHon 8 Templates Name: Question 8 Templates Name:
a) v=|x-+2] and y=]x2—4]and f{x) =]x + 2]+ [x% — 4] mfi =l
- W =
n . ¥
¥ A

o @ y=fx+2)
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Question 9b) Templates me:

Using the template provided, graph y = &% inthe domain 0<x < 2rx

A
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Question 7 Templates Name : eston 7 Tem s Name:

Detach and place completed shest inside answer boolklet for Question 7

Ay O y=Ilfe)l

@) oy = fFIel

y.ik. '
PE3,0)
% ' o
4
22, -4 o ta]
W) () y=wxcosx inthedomain0 s xS 2n
a® y=F@ ‘ er
y] /
/
DR PR,
~
- Pi3,0) ™ .
“\O
Co Q t ;— R :'f é‘ [ £ -;;
’ EH\ 6g,9)
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stion 7 Tem s Name :
b) () y2=In(x+1)
y
B
1
|
f (e 11 LT
S
-
< | N
NG @n %
o/
/ 3 - — \__ — - ﬂak—i
i
/
7
| i
E(-I'%*t
v
b) i) {v|=sinx A
¥
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Question 8 Templates Name:
8) y=lx-+2| and y =[x —4land f(x} = lx + 2|+ |x2 — 4| Py
o p C‘S, 8] /fd'r
ty f *
¥y <
%, P & R AR
-*
er-§0
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& Lite ~MhY
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Question B Templates Name: Question 9b) Templates Name ;

Using the template provided, graph y = e5"* in the'domain 0 <x < 2n
T )

B () y=is

—— it St o gy




