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HSC Pre-Trial Examination

Mathematics Extension 2

General Instructions

* Reading time — 5 minutes

* Working time ~ 2 hours

+ White using black or blue pen

* Board-approved calculators may be
used

* A table of standard integrals is provided
at the back of this paper

» Show all necessary working in
Questions 8-11

Total marks — 67

Section i - Multi-choice

7 marks

+ Attempt Questions 1-7

+ Allow about 10 minutes for this section

Section Il

60 marks

+ Attempt Questions 8—11

» Allow about 1 hour 50 minutes for this
section




Section 1 - Multiple choice

Total marks -7

Attempt Questions 1-7

All questions are of equal value

Answer on the given multiple choice answer sheet

QUESTION 1 - The reciprocal of the number 7 is

A) 1 | C) -i

B) D) -i

QUESTION 2 - The derivative of x2 + y* = xy + 5 is

) d_y:2x—y 0 @=y—2x
dx 2y—x dx 2y—x
By Yo _% py &_yrx-2x
dx y dx 2y

. ‘
QUESTION 3 - After using an appropriate substitution, the integral f (2x +3)V2x + 1dx  is
0

equivalent to,
4 4
A) %f (u+ 2Vu du C) zf(u+2)x/ﬁdu
0 0
9 ]
B) zf(u+2)ﬁdu D) ;f (u + 2V du
1 1 :
QuesTION4 -If arg(1 + ai) = —-;5 , then the real number a is
V3 1
Ay = C) —
) ) V3

B) —V3 . D) +3




QUESTION 5 - The iength of the major axis of a hyperbola is 12. The equations of the asymptotes for
the hyperbola are y = &+ g x. If the vertices of the hyperbola are on the y-axis, determine its equation.

x2 y2 x2 yZ

A o (0) S AR

) 531 3616 )
x2 y2 x2 y2.

By X _Y __ Dy Y __
R 81 36 -

QUESTION 6 — The range of the conic defined by 16x2? + 25y% — 400 = 0 is

A) yl<4 G lyl<4
B) lyl<5 D} Jyl<5
QUESTION 7

b4

B
L

—

s

A rule for the above function is

A) y = cosec (%r (x - %)) C) y = cosec (g (x - %))

B) y = cosec (%:—r(x +%)) D) y = cosec (g (x + %))




Section 2 - Total marks - 60

All questions are of equal value
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

b)

d)

QUESTION EIGHT (15 MARKS) Use a SEPARATE writing booklet.

(2)
Find J ! dx
xlog, x

Using the substitution # = ¢* + 1 or otherwise, (3)

1 X

Evaluate J —-—%

LA+ e)

i) Find a, b, and ¢, such that 2)
16 ax + b c

= +
@ +H2-x) FX+4 2-x

16 & (3)

ii) Hence, or otherwise, find
(x> +4) (2-x)

Points P and Q are on the circumference of a semicircle with diameter AB.

The chords 4P and BQ produced intersect at F. The chord 4AQ and BP intersect at G. F'G
produced meets 4B at H.

Redraw the above diagram into your solution booklet

i) Prove that PFQG is a cyclic quadrilateral. 2
i) Prove that £PFG = 2PQG = £PBA. (2)
iii) Prove that FH is perpendicular to AB. (1)

End of Question 8




b)

d)

QUESTION NINE (15 MARKS) Use a SEPARATE writing booklet.

If z = V3 + i, plot on the argand diagram

i} iz

i) z(1+ i)

i) Ifz = cosg + isin §= find z° in the domain —7 < 8 < 7.

ii) Plot on an argand diagram, all complex numbers that are the solutions to z° = 1.

Draw on an argand diagram, the region which satisfies both |z — 2 + 3i| < 2 and Re(z) = 3.

The complex numbers z;and z,are such that

zy =54+ 2pi and Si =1-i where p is areal constant.
2

i) Find z,in the form « + 5i, giving the real numbers a and 5 in terms of p.

Given that arg(z,) = tan™1(4),

ii) Show that the value of p = 3

iii) Find the value of |z,].

End of Question 9

(1)
(1)

(2)

2)

2

(3)

(2)

(2)



QUESTION TEN (15 MARKS) Use a SEPARATE writing booklet.

¥y

-5
-1 0$
Let f(x) = —(JE — 2)(x + 4), given above.
Without the use of calculus, on separate diagrams, sketch the following graphs.
/) y?=f(x)
ii) Y =7
ifi) y = e/}

w)  y=loge(f(x))

b) Giveny =cos(x) for 0 < x < 2m

i) Graph y = |f(x)|

ii} Where is the graph of y = |f(x)| not differentiable, giving reasons for your answer.

ifi) Hence or otherwise find the area bounded by v = |f (x)| and the x-axis.

¢} Sketch the curve of
x| — |yl = 2

End of Question 10

(2)
(2)
2)
(2

(2)
(2)
(1)

(2)




QUESTION ELEVEN (15 MARKS) Use a SEPARATE writing booklet.

%) The ellipse D has equation ’;—Z + % = 1 and the ellipse £ has equation f;— + % = 1.

i.  Sketch D and E on the same diagram, showing the coordinates of the points where
each curve crosses the axes.

ii.  Calculate the eccentricity of ellipse D

ifi. ~ The point S'is a focus of D and the point T is a focus of E.
Find the length of ST.

b) Determine the real values of A for which the equation

=1 defines a hyperbola

Question Eleven continues over page...

(2)

(1)

)

(1)



QUESTION ELEVEN - CONTINUED

Plxp,yp) |

fij Q(xQ!yQ) .
/f .

/

The diagram above shows a lighthouse, with base at (3,0), shining a light onto an elliptical shape
with the equation x? + 4y? = 5. The rays shown above are tangents to the curve, at P and Q,
and represent the boundaries of the shadow produced.

2
i) Show that the equation of a tangent to the general ellipse Z—z + Z—z = 1 at the point 2)
. XX yvy '

(xllyl) IS -a_zl‘+b_21' =1
i) Calculate the point of contact of the tangent at 7. ‘ : (1)
iii) Hence or otherwise, show that the top of the lighthouse is located at (3,2). (1)
v) Hence or otherwise calculate the equation of the chord of contact of the two tangents (2)

in the above diagram.
V) Show that the angle between the two tangents is % —tan™! G) —tan~t (111) (2)

End of Paper




STANDARD INTEGRALS

1 )
x"dx =——x", nz-1; x£0,iffn<0
n+l
1
—dx =Inx, x>0
x
( 1
e™ dx —e™ az#0
a
( 1.
cosaxdx :Esmax, az=0
. 1
sinaxdx =—Ecosax, a#=0
J
2 1
sec“axdx =Etanax, a#0

~

1
secax tanaxdx =Esecax, a#0

—

1 _x

5 2dx =—tan" —, a#0

a“+x a a
( 1 L1 X

—dx =sin""—, a>0, —a<x<a

[2_ 2 a
/ x

" 1 )
—dx =ln(x+\/x2—a2), x>a>0
JAlx?—a?

[ 1 _ 2 2)
J___x2+a_2 dx —ln(x+ x“4a

NOTE: Inx=log,x, x>0



X3

Q4

%( \’l — Eyf 1 - Pf‘e}Y\“o\) — S\ Monsy 201

Per g G we
T O
- c

¥ u=z 2w n=O
U~y = Do
O[N\ =t
T © A_
2dm o Ol‘n"
2

L O
B Quad Soas -5 @










Gj-g_ @ '\) ,.-—!—Li-——-a = (A?L{—B>(1'7L> b C(nty L\>
(7{,1—1-[_{)(1.'7!/) 6‘»1* ‘-’a) (7, »Qc) -

Aar - oty s —oe rertrqe = 16

- cz=a
N 2¢-boo
qc,-l‘o =&
1\)
Lo +4 z
B sl M
W+ o 2~




') L APB = LBap = q0° (a7m e fo
& diamghtesr AR

r

PP =laaf=do (o o= of dhgut i )

]

CF & o dbamede ufl’kPng

a.\qﬂr om Cﬂ'row-.@\ire-.ge

Aol % ‘ZO°

" LGPF 5 LGGF ase sibbeded Lo GF

TOPFAC o eyl guad |
")

LPFa= LrQe (27 fomsome are g

o Cf;rc.gmp(r‘e-.“_ ore .
LPQQ ZLPQA ( A)CJQ e collire , ~ < )
) ¥ sabey
fOA = LPRA (290 sibhtey ()
DF ar& b &lf‘cwhﬁw.:& $“M A
ore EW

rs
LA

LPFC = Lege = L&A




QB i)

anb:.M A R
D AP \/
‘ by
Rk
D AEH A k
@
r

LABP = [ pFd (eroves in gt i)

LPAR = [ hAF ( comemon)

6-6 owvb(»e. S von "& b

LAPK = L ARF =9¢°

FR L AB



) ce = 2@35({}5-;3*)

2 1)

2(1%): 28 cﬁs(?r =

SAPNE=
E:CGS??LQ’AT&;
Co—s%-} . S »’\5:*:2‘—‘—
CAS('%) ¥ c_,,-\(-—l;
&, = |
p & 22,;0\:0(%—)




L

i



Z, =
qf.,r'z_:,"‘z'P -
sasiraets = -~
P e b i
]
) NSC}L);-\TM (‘{)
s+L
g(%z) !‘”‘“( /ﬂ
S oy
4o
520 m) Z S +3c




~1,3) |

50+




§ >
U
R

.Tji " ..Bj— 20
2

=% I f 4 5 § 0
3 Vo caarse
L = EE hrw _( (7) % -F (7‘/

\\iolr o\\g’QU&/‘W@J\OL& aX

' [N d&\“"&\fs
x=0 & oz 2T (u\ak POaw\.\rs Gl






“) \Ol, OJ‘(I'QL)
e = |,,‘:;
@L: {"%

e (1 - E‘;_




T -ADO Jhea  3-N &0
LRSS A>3
3 ALY
ofL
S-A <o e ’5"')\'30
S <A A&
. No SO‘VHDV‘
3¢ ANSS
’ x" 1
‘) E:"*'él =\ %l )
R U \
'%'if- +’—2~3‘ % - Q L
o (Y 3 M
fk_’b: R P '
o 3 OC L A \
> TS

- hX‘v‘» (‘)c'?L)
Wi
- by 2x?
a 23 o "17617{' [

- - 1
z o
o e
LR ol .
33 —_— 1
— ——




@\\ c,) ’!“) 4’&“66»3\ ot ("r33f>

Y
Ay . o =
ot t —%‘ =\ ém‘("SF‘@,S ("f, 0) ralien - 57‘_{'

ﬁ‘o—JfO:\
S
- %y =\

(——5 £ Y4 (‘39)1 =5
B =

E’O—NJQ oQ con.\‘kck N ("‘«)‘)

Cy W
) ) 8"“"”‘”"* °€ "-a\/\a&w" 7N M = jf“ ot ('l)\‘)

M
w

9]
o0\ R

£ -

40&3 9& lis\av\'\l\ovse_ o> \:c.oJ‘Q.J OC‘ (3)2)







29— 30ox -5 =oO

Co™ b - ==

r = /
Ve

_\0 L

. — %——-—"

o o D

AR
7o (8) - e (7)
T
oft-
for”(( $2)




