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Part A Multiple Choice (Complete on the answer sheet provided)
QUESTION 1

The diagram shows the graph of the function y= f(x).
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QUESTION 2

Which of the following is the sketch of y =log, x + 1 ?
x
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QUESTION 3

Consider the Argand diagram below.

B

(D)

Which inequality could define the shaded area?
(A) |z|£l and |z—-(1-0)[21
B) |z|I€l and |z—(1+i)]=1
(C) |z|l and |z—-(1-§) K1
(D) |z|=1 and |z—=(1+1) |1
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QUESTION 4

It is given that 3+7 is a root of P(z) = z° + az> + bz +10 where a and b are real numbers.

Which expression factorises P(z) over the real numbers?

(A) (z-D(z*+6z-10)
(B) (z—1)(z*—6z-10)
(C) (z+1)(z° +62+10)
(D) (z+1)(z° -6z+10)

QUESTION 5

How many distinct permutations of the letters of the word *ATTAINS® are possible in a
straight line when the word begins and ends with the letter T?

(A) 60
(B) 120
(€) 360
(D) 1260
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2 )

Y

The point P(acos&,bsin @) lies on the ellipse 3-—;— + e =1 where a>b>0.
PERE

F:

j

What is the equation of the tangent at P?

@ E_ gy
cos@ sinf
® i e
secl tand
() X secO-Ltand =1
a b
(D) X cosf+2Lsing =1
a
QUESTION 7
. ] e'\'
What is the value of I ~cdx ?
0]+ ¢
(A)  log,(l1+e)
By 1
I+e
C log | ——
(©) g,_,[ > J
e
D log —=2
(D) g5

-

v
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QUESTION 8

The equation 24x”* —12x" —6x+1 hasroots «, £ and 7.
What is the valueof @@ if ¢ =f+y7?

1
(A) -3

(B)

©)
(D)

—

QUESTION 9

2 2

Consider the hyperbola with the equation . Sy
144 25

What are the equations of the directrices?

13
(A) xzim
(B) xmi%
(O x=i%§~
(D) x=i%{}-

QUESTION 10

The polynomial P(x)=x*+ax’ +bx+28 has a double root at x=2.
What are the values of @ and 5?7

(A) a=-11and b=-12
(B) a=-5and b=-12
(C) a=-11and 6=12
(D) a=-5and b=12
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QUESTION 11 (Commence a new answer booklet)

(a) For the complex number w= 1-i3 :

(i) Find |wi and arg(w)

(11) Express ;uv, wz,land Jwin the form a+ib.
w

Plot them on the Argand diagram.

(b) Describe and sketch the locus of the point z such that 12 + 3i| + |z - 31'[ =10
(©) (i)  Show that (1-2i)" =—3~4i.

(11) Hence solve the equation X = 5x+ (7 + i) =0

(d) Let OABC be a square on the Argand diagram where O is the origin.
The points 4 and C represent the complex numbers z and iz respectively.

1) Find the complex number represented by B.

(ii) The square is now rotated through 45°in an anticlockwise direction about O
to OA'B'C'.Find the complex number represented by A'.

Marks
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QUESTION 12 (Commence a new answer booklet)

(a)

(b)

For the curve, f(x)= I

(1)

(i)

(ii)

4dx

22

Prove the curve y= f (x) has a relative minimum at 4 (—1,-2),

a relative maximum at B (1,2) and a point of inflexion at O (0,0).
Sketch y = f(x)

The cubic curve g(x)=ax’ +bx* +cx+d also has a relative minimum
at A (—1,-2) and a relative maximum at 5 (1,2).

(o) Obtain values of the coefficients a, b, ¢, and d.

B Deduce that O is also a point of inflexion on y = g(x)

Prove that the two curves y= f (x) and y= g(x)
have only the three points 4, B and O in common.

Given A(x)=6+x—x°
Draw neat sketches, on separate diagrams, of at least one third of a page for

(@)

(i)

(iii)

(iv)

V)

(vi)

(vid)

y=h(x)

y =|h(x)]

y=h(x)

¥ = h(x)
-

’= h(x)

3=

y =log, A(x)

Marks
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QUESTION 13 (Commence a new answer booklet)

(2)

(b)

(c)

(d)

2 el

Consider the ellipse £ whose equation is 54—- + y? =1.

(1) Show that the equation of £ may be written in the parametric form
x=2cosf
y= J2sin6

(i)  Assuming that the perimeter of £ is given by the formula

, =2M e[ }, st =237 o079 i

d0) \de

Marks

(iif)  Use five evenly spaced function values from & = 0to & = 7 and Simpson’s rule

to estimate p correct to two decimal places.

A

AL

E

In the diagram, the bisector 4D of £BAChas been extended to intersect the circle ABC at E.

(i) Prove that the triangles ABE and ADC are similar.

(11) Show that 4B.AC=AD AE.

(iii)  Prove that 4D° = 4B.AC—-BD.DC.

Given a, = ~/2 +a,., forintegers n21, and that g, =1,

use the process of mathematical induction to prove forn 21, V2 < a,<2.

A woman travelling along a straight flat road passes three points at mtervals
of 200 metres. From these points she observes the angle of elevation of the

top of the hill to the left of the road to be respectively 30°,45° and again 45°.

Find the height of the hill to the nearest metre.

2

1
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QUESTION 14 (Commence a new answer booklet)

(@)

(b)

(c)

(d)

(e)

P( pt,i ) and Q(qt, L J are two points on the rectangular hyperbola: xy=¢*,
p q

where p and ¢ are constants.

(1) Show that the gradient of PQ is -t
Pq

(ii) Show that the gradient of the tangent to the hyperbola at P is :—i

P

(ii1)  Hence, or otherwise, determine an expression for g in terms of p that will
Make PQ anormal to the hyperbola at P.

For the hyperbola 5x° -4 y* =20

(1) Find the eccentricity and the co-ordinates of the foci.

(1)  Find the equations of the asymptotes.

When the polynomial P(x) is divided by ( x+2 )}{ x~3) the remainder is 4x+1.

What is the remainder when P(x) is divided by { x+2) ?

(i)  Show that 2+i is a zero of x° —11x+20=0.

(i) Hence, or otherwise, solve x* —11x+20=0.

The equation x*+2x—1=0 has roots o, B, &.

Find the polynomial equation with roots —,—,—.

Q| =

1
B

1
o

10

Marks
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QUESTION 15 (Commence a new answer booklet)

(2)

(b)

(c)

(d)

Evaluate the integral J%x\/f-lmx2 - \/4—-x2 dx

1
Using integration by parts, evaluate: j xtan ™ x dx
1]

5 _ ax-+b c

(1) Find the real numbers «, b, ¢ such that

2 2

(i) Hence, or otherwise, find J‘—;—(%wa)« dx
x{2-x

Let I, = (1n x) " dx , where n is a positive integer.

—— o

(i)  Showthat 7,=2(In2)" —nl

2

(ii) Hence evaluate /, = j‘ (ln x)4 dx . Write your answer in exact form.

11

x‘(2—x) - x? 2—x

Marks
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QUESTION 16 (Commence a new answer booklet) Marks

(a) (i) The region bounded by the lines x =1, y =1, y=—1 and by the curve x =—y°
is rotated through 360° about the line x =2 to form a solid.

,
9 -1~
b

1
T

By considering summation of slices in the shape of circular discs,
show that the correct expression for the volume of the solid generated is:

! 4 2
V-Ln’(y +4y*+4)dy 3
(1) Hence or otherwise, evaluate the volume of the solid of revolution. 2
(b (i) Draw a neat sketch of the region enclosed by
the curve y=4x—x* , the x — axis, and the lines x=1 and x=3.
Include in your diagram all points of intersection. 2

(i1) Use the method of cylindrical shells to find the volume of the solid generated

when the area in part (1) is rotated about the y-axis. 3
(c) (1) On a number plane, draw the region bounded by:
the curve y*=4x and the lines x+ y=0 and x=4. 1

(iiy A solid is generated using the region in (i) as a base.
There are square cross-sectional slices perpendicular to the x — axis.
Each has a side with one end-point on the line x+y=0

and the other on the curve y* =4x.

() Show that the area of a cross-section is given by:
3

A{x)=4x+x" +4x?2. 2
6)) Hence find the volume of the solid formed. 2
END OF EXAMINATION

12
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STANDARD INTEGRALS

n 1 " .
Ix dx =™ O, m# -1 x 20, ifn <0
n+l1

dx =Inx+C, x>0

ey
=

ax ]
_{e'dx == +C, a#0
a
1 .
Icosaxdx =—ginax+C, a= 0
a
. 1
Jsmaxdx =——cosax+C, a=#0
a
» 1
Jsec axdx =—tanax+C, a#0
a

1
Isecaxtanaxdx =—secax+ C, a# 0
a
1 1.
I 5 dx =—tan —+C, a0
@ +x a a
1 R I
J.“““;““;“dx =gin - +C, a>0, —a<x<a
a —x a

J%dx ﬂin(x+xlx2——a2)+c, x>a>0

I—zl = dx ==1n(x+m)+c

NOTE : Inx=log x, x>0

14
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Question No.1-13

Task 4 Trial 2013

Solutions and Marking Guidelines

Outcomes Addressed in this Questions

g2

chooses appropeiate sirategies to construet arguments and proofs in both cenerete and abstract seilings

E3 uses the relationship between algebraic and geometric rep tations of complex numbers and of conic sections

E4 uses effisient techniques for the algebraic manipulation reguired in dealing with questions such as those involving conic sections
and polynomials.

6 combines the ideas of algebra and czleulus 1o determine the important features of the graphs of a wide ~ariety of functions

E7 uses the techniques of shicing and cylindrical shells to determine volumes

8 applies further fechniques of mtegration, including partial fractions, integration by pars and recurrence formulae, to problems

E9 communicates abstract ideas and relationships using appropriate notation and togical argument

Outcome Selutions Marking Guidelines

1C2A3D4D5AGD7CEBODWOB

Question 11
a)
i) w130

[ 2
WE_ =yl"e ﬁi a\wv =2 2 marks both corvect answers

N @ Tmark one correct answer

= 22 |2 2E
arg(w) = tan : 3

i We=leaf3i .
w? = (=430 = -2-23i
11 14431443

w Ta@.x 1+43 4
Jw =1 B

E3 w!)\wﬁ.uﬂau I@J+M.ﬁw
a* —b =1, 2ab=-3

3 marks correct mnethod leading to
correct solutions with correct graph
4 marks (1) incorrect angwer
3 marks (2} incorrect answers or ¢rror

+ otk grapl
= %, = % 2 marks substantial methed lezding to
some correct solutions
T : Imarkelementary progress towards the
S = a\w\ Na\w s %WM‘_. L correct selution
3
L __Ds¢
o Sk T
A Kz
w2 L % mM di g \
R RS

oy

b)

z+3i|+jz-31=10

is an ellipse major axis y axis under the locus definition
PA+ PR =2bin this case,

using geometry or a° = b° ?imuv and a focus be =3
b=3,a=4

2 k]
. . x Y
. ellipse has equation —+2—=
ellipse has equation TART:
¢
) (1-2) =144
=1-d4i-4=-3-4i
5&f25-4(7+i
W x= MA i)
Lo 34
2
2350720
2
x=3-£247
d)

] OB =04 +0C = z+iz = 21 +{) (parallelogram of vectors)
i) z=|derg{z) and |z|=|2

n.umw._?w@éf.m_.:?@

=]

o

T 1. x Lz
noumncuu.lm_zmm_zmihmn:mnﬁ\M+ocmmm_nmvu

4,

= _u-ﬂnom%n.mm:mf.m_.: #+icosf}

u.u._.ﬂ?ommi.mm:m.vxoommiw__:mvv

= wﬁ_um?o% +t5in )+ ilz|(cos & +Fsin #))
LTSRN Ll

7= mTi..vl 5 e

2 marks correct method leading to
correct solution
Ttnark substantial progress towards the
correct solution

Tmark eorrect solation

2 marks correct method leading to
correct solution
1mark substantinl progress towards the
correct sohution

imark correct solution

2 marks correct method leading to
comect sofution
fmark substantial progress towards the
correct solution
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Question 13

a}
iy
T
wus.+..f|ur .«uunam“wu,g_mﬂzm
4 2
2 * {Jf2sing ¥
if the :|0MBI+{.HH then E can be written as

x=2cosd,y= Jising in parametzic form,

4cos’@ . 2sin @
4 2

=cos*G+sin’ G =1

i)
X 2c0s8 v.n»\mmmnm

dx : dy
—.=-25inf —we=v2eosd

)G e

TN

iif}
(@)= 2-c0s? 0
F(0)=+2-cos* 0 =1

\ﬁwluua‘mxno%mu/\w

Mﬁmuu b —cos L =2

3z 2 7 3
== ‘ml = ‘I
%ﬁau COS’ T 3
4

PO vl

"
...Mﬁ,‘wiocmumvm%HW&T+¢@+LKQ\WQ+ M T.*./_.M._.&

..%&mz__mxﬁmﬁ“+4\M+?¢mw+mﬁ:,\m+ax/\wﬁ

3
w2
)

=10.83

Imark comect solution

2 marks correct method leading to
cemect solution
1mark substantial progress towards the
correct sofution

2 marks correct method leading to
correct solution
Imark substantial progress towards the
correct solution

b}

(i) Prove that the triangles 4 BE and ADC are similar.

In A4BE and A4DC

LBAE = £DAC (AD biseots £BAC by data)

ZAEB = ZACD{angles subtended by common chord 4B)
. AABE /] AADC (equiangular)

(i)  Show that AB.AC=AD.AE.

Since corresponding sides of similar triangles
are in the same ratio then

AR _4E _BE

AD AC DC

s ABRAC = ADR AE

(iii) Prove that AD* = AB.AC' - BD.DC .

In A4BD and ACED

£ADB = ZCDE (vettically opposite angles)

£ADB = ZCDE (angles subtended by common chord AC)
. AABD Hf ACEDequiangular)

AD _BD

S = —— QT
Qbm.b

BDxDC =4DxDE

AB¥ AC = ADx AE(from (i)

ABx AC-BDxDC = AD% AE— ADx DE
= AD( 4E - DE)
= ADx AD = AD?

2 marks correct method, with reasons,
{eading to correct solution
1mark substaatial progress, with
reasons, towards the correct solution

E mark correct method, with reasons,
leading to correct solution

2 masks correct inethod, with reasons,
leading to correct sotution
1mark substantial progress, with
reasons, jowards the correct solution
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3

1

! 1 11l
a B’y

— | +2]—|-1=0 hasroots
X X

Required polynomial is: x?=2x? —1=20 or equivalent,

2 marks: Correct solution
1 mark: Considerable progress.

Mathematics Extension 2

Solutions and Marking Guidelines

HSC Trial 2013

Question 15

Mathematics Extension 2 Solutions and Marking Guidelines HSC Trial 2013
Question 14
Outcome Solutions Marking Guidelines
E4 { ot 1 mark: Sufficient working shown.
. t—qt I -
@} @M, =dLL"Ty il
gt —pt rg  gqi-pt pg
1 -y 1 mark: Sufficient working shown.
(ii} Lots of choices: et p'=—5— or ¥'=—>
pit X
tin =1 : -1
ar M= 15— allleadingto M, =—
g P
S S O -~ |
(i) ..\Mx 7==1 = QHM% 2 marks; Comrect solution.
4 1 mark: Relationship between gradients.
Full marks required g to be the subject.
E4 . 3 e ( 2 mavks: Both correct
0 e=2 Foci = (+3,0) 1 mark: One correct {foci CFPA)
(b} - )
5 1 mark: Correct lines CFPA.
(i) y=t—x
2
for Nuﬁ .un? + MVT. _ uvbﬁ,.v;_‘.ﬁ« +1 2 marks: Correct solution
1 mark: Considerabie progress.
@] - p(-2)=0+4(-2)+1
==7
Remainder when division by (x + Nvut 7
E4 (i) Substitute x =2+i: 2 marks: Correct solution, with sufficient
working,.
{d) 1 mark: Considerable progress.

(24+1) =112 i)+ 20=2+ 2 +1)* ~11]+20
=(2+1)4i - 8)+20
—=8i—16—4—8i+20
=0

(ii) Real coefficients, so complex conjugate pairs are roots.
Sum of roots =0

x=2 42— —4 areroots.

2 murks: Correct solution
1 mark: Considerable progress.

Outcome Solutions Marking Guidelines
ES 2 2 marks: Correct answer
_. xya-x? —Ja-xdy
(n) 2 1 mark: Considerable progress.
=0- .q Va—x* dx
)
=— 27 unils
First integral = 0 because it is an odd function.
Second integral is the area of a semi-circle with radius =2
2 very simple marks if vou recognised the forms. Lots of fime
spent by those who didn’t. Several people forgot the pesky
negative sign, probably because ey were thinking of posifive
area.
ES 1 1 1oty 1 3 marks: Correct answer with sufficient
- - 2
.T.S: "vdv==x"tan"' x l._,IH- — |dx working
M o 2 o 32 T+x°
1) 1 2 marks: : Considerable progress.
H|l!.._._s 5 elx
§ 25 l+x 1 mark: Some progress.
7 1 1 f
=T -tan X
w1
T4 2
Fvaluating the integral was the tricky bir...
L8 S=(ax+b)(2—x)+ex?
) 5 5 2 marks: All 3 correct.
© Soame=l bh==
4 2 1 marl: Either b correct or a and ¢ correct.
Since a and ¢ were equal, finding both was only worth I mark
ottt 6f°2.
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It was very pleasing lo see the munber of people whe got jull
marks for this part, even though { a ) was incorrect.

L5 )2 MIAXKS: LOITCUL BUiMULL

2 marks: 1 error in working that is followed
through consistently when calcalating all
variables.

1 mark: Partial progress.
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mAlx)=2m(ax-x) = bw‘ﬁmipaulauv?«
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Some people thought thar every cylinder had a height of 3. This
really changed the question and made it difficult 1o evard any
marks, because there was no progress towards the correct path
of solution.

2 marks: | error in working that is followed
through consistently when caleulating all
variables.

1 mark: Partiat progress.
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1 mark: Correct, neat diagram, showing all
poinis of intersection, and shading.

(4. -43)

(ii) { « } Thickness of shice = Ax
So,if v’ =4x, y= m)\..l is the component above the x-axis.

If x+y=0, y=-x is the component below the axis.
Sidelength = 2 J\MIAI .a.v =2x+x

\_ﬁiuﬁm%ﬂfﬁ% = dx+dxfx +x°

{ ) 2 marks: Correct solution, with
sufficient working,
1 mark: Considerable progress.







