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Section 1

10 marks

Attempt questions 1-10

Use the Multiple-choice answer sheet for questions 1-10

dx 7

1. Which expression is equal to J
—x(x+2)

B sin(1-x)+c

c. sinT(x-1)+c

D sin”? X—Hj+c
2

3. The cubic equation x* —3x* +4x-1=0 hasroots «, 3, .

1 1 1
Which equation has roots — = ?

a'ﬁ 14

x®+4x* —3x?-1=0
X8 —4x* +3x*+1=0

x®+4x* —3x*+1=0

o w >

X8 —4x* +3x*-1=0



4, Which graph best represents the curve B =172
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5. Given that x is a negative integer , which of the following is equivalent to (419

A i

B. —i

C. 1

D. -1



6. The diagram below shows the graph y = log, x. The region bounded by y = 3,

y =log,x,y=0and x = —2 is rotated about the line x = —2 to form a solid.

3 /1 x
Which integral represents the volume of the solid formed?

3
A. ;rj (e¥ +2)dy
0

3
B. nj(ey —2)2dy
0

log, 3
C. r _[ (log, x+2)dx

-2

log, 3

D. r I (log, x—2)dx
2

Im

i H

Re

B

In the diagram above, the point A represents the complex number Z.

The point B is represented by the complex number :

A (1-0Z
B. (1+0)Z
C. 1+iZ
D. 1-iZ



Consider the graph of f(x) = x™*1 + x™*2 + x™*3 4+ ... + x?™ where n is an integer and

n > 2. The graph has a horizontal point of inflexion if n is:

A even

B. odd

C a multiple of 3
D a prime number

If 1—1i isarootof apolynomial P(x) which has complex coefficients, then :

A P(1+i)=0

B. P'(1-i)=0

1
C. P(1-i)
D. P(W-2i)=0

The general cubic equation ax® + bx? + cx + d = 0 where a, b, c and d are real numbers

can only have one real solution if :

A. b? > 3ac
B. b? < 3ac
C. b? > 3ac
D. b? < 3ac



Section 11

90 marks

Attempt questions 11-16

Start each question on a NEW piece of paper

Question 11 (15 marks)
Use a new sheet of paper.

@ Let z=3—-2i and w=2+3i.

(i) Find w —z.

. z| .
(ii) Express % in the form x 4+ iy where x and y are real numbers.

(b) The equation x2(x + 4) = 3(x + 6) has only two unique solutions.

Find these solutions.

.- . c d . .
(©) By writing % in the form ax+b+m+ﬁ , find :

_*x
x+1)(x-2)

x3 4
f(x+1)(x—2) X

Question 11 continues on the next page



Question 11 (continued)

(d) On the Argand diagram below, the point A represents the complex number z such

that arg(z) = —

11w
12

Im

LS

Re

Copy the diagram and show on it the points which represent the complex number :

@ I
(i) -7
iy (1-0)z

(e) In the diagram below, the line AD is a tangent to the circle ABC with centre O.
The line BC passes through the points O and D .
Show that AD? — CD? = BC X CD.

End of Question 11



Question 12 (15marks)

Use a new sheet of paper

@ The base of a solid is the region enclosed by the semi-circle y = V4 — x? and the x axis.

Each cross-section perpendicular to the x axis is a right angled isosceles triangle as shown
in the diagram.

Find the volume of this solid.

3
(b)  Find the gradient of the tangent to the curve x? + xy? = 12 at the point (3, —1). 2
(©) Find : 3

| m=rre
x2—4x+6x

Question 12 continues on the next page



Question 12 (continued)

(d)

(€)

The roots of 5x3 + 7x2 —3x+2 =10 are a, B and y. 2
Find the value of :
(@+p)+(a+y)*+ (B +y)?

The diagram below shows the graph of the function y = f(x). The x —axis is an

asymptote for x < 0.
}’ '

y=f(x)

Draw a separate half page graph for each of the following functions, showing all asymptotes

and intercepts.

M y=rfUxD 1
i y*=f) 2
iy y =ef® 2

End of Question 12



Question 13 (15 marks)

Use a new sheet of paper

@ The graph y = v36 — 4x?2 is shown in the diagram below.
Use the method of cylindrical shells to find the volume of the solid formed when

the shaded region is rotated about the line y = 7.

yl

-]
=¥

(b)  z isacomplex number satisfying the equation |z — V6| = 2v2.
(i) Find the minimum value of |z|.

(i)  Find the maximum value of arg(z + v6).

(i) Simplify |z—v6—2vZ| +|z+2vZ—- V6| .

Question 13 continues on the next page
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Question 13 (continued)

(©)

(d)

A car of mass m is traveling at a speed v around a circular bend of radius r which

is inclined at an angle 6 to the horizontal. The forces on the car are the normal

reaction N of the road, the friction F along the road and the gravitational force mg.

By resolving the forces on the car, show that if the car has a tendency to slip up the
road then :
v? sin 20
r(l—cos28) ¢

The equation of the normal to the hyperbola xy = ¢? at P (Cp, g) IS given by

p’x —yp = cp* —c.

(1) The normal at P meets the hyperbola again at Q (cq, 2)

Show that p3q +1 = 0.
.. 1 1
(ii)  Showthat PQ =c¢ (p2 +F) P2+ .

p

End of Question 13
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Question 14 (15marks)
Use a NEW sheet of paper

do
@) Using the substitution x = tan®@ , find J— : 3
cosdsing +1

(b) A particle is moving on a horizontal straight line. The distance x metres from

the origin after t seconds is given by the formula x = 3 sin 2t + 3+/3 cos 2t .
(1) Show that the motion is simple harmonic. 1

(i) Find an expression for v2 in terms of x , where v represents the velocity of

the particle. 2
(©) (i) Express the derivative of cos™ ! xsinx interms of cos x. 1
(i) Hence, or otherwise, show that : 2

[ [

Z n—1(z _
cos"x dx = cos" % x dx.
0 0

(i)  Evaluate : 2

T

2 6
cos® x dx
0

(d) A bag contains 3 black discs and 4 white discs. Two players, X and Y, play a game where
they swap turns and randomly select a single disc from the bag. The first player to draw a
white disc wins. Player X is the first person to select a disc from the bag.

Find the probability of player X winning if :
M the disc is returned to the bag after each selection. 2

(i) thedisc is NOT returned to the bag after each selection. 2

End of Question 14
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Question 15 (15 marks)
Use a NEW sheet of paper

2 2
@ The tangent at the point P(x,, y;) on the ellipse with equation Z—Z + Z_Z = 1 meets the

major axis at T and the directrix d at Q. PN is perpendicular to the x —axisand S is the

focus. SR is perpendicular to PQ.

~ d
~

R
Q
Show that :
(i)  the equation of the tangent is ’2—; + 3;1—23’ =1. 1
(i) a?>=0NXxO0T. 1
(ill)  2PSQ =90°. 2
(iv)  the lines through OP and RS intersect on the directrix d. 2

Question 15 continues on the next page
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Question 15 (continued)
(b) (i) Prove that 2 cos 6 (cos8 + isinf) = 1 + cos 26 + i sin 26.
(ii) Prove that if n is an integer then :

n
—2™ cos™ (E) = (1 + cosz—n + isinz—n) .
n n n

(i) Simplify :

n n
(1+cosz—n+isin2—n) —(1+cosz—n—isin2—n) .
n n n n

(c) (i) Show that sinA + sinB = 2 sinA%BcosA%B :

(i)  Solve cosx —sinx =sin3x for 0 < x < 2m.

End of Question 15
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Question 16 (15marks)
Use a NEW sheet paper

(@ ()  Showthat cotd +tan? =—cot>.

(i) Prove by mathematical induction that for integers n > 1 :

<! x 1 X
Z 71 tan;z 1 cotz—n— 2cotx.
r=1

(b)  zisacomplex number such that z3 = i(z — 1)3.

O+isin® k
Show that z = —— J_rl_sm where 0 = et for k=0,1,2.
cosB+isinf—-1
1
© | J dx .
C Let I, = orn>1.
0(l+x2)n
(i) Prove that J X —dx = 1 —+c for n>1.
(1+x2) 2(1—n)(1+x2)

x2

(1+x2)n=1  (14x2)n°

(i)  Simplify

2n-3 1

(i) Show that I, = 2 1T g

(iv)  Showthat I, = 27" for n > 1.

End of paper
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Sydney Girls High School

Mathematics Faculty

Multiple Choice Answer Sheet
Trial HSC Mathematics Extension 2

Select the altemnative &, B, C or D that best answers the question. Fill in theresponse oval
completely.
Sample 2+4=7? A2 ®s6 s M9

A0 B@®@ CO DO
If vou think vou have made a mistake, put a cross through the incorrect answer and fill in the
NEW answer.

i@ B¥ CcO DO

1f vou change your mind and have crossed out what vou consider to be the correct answer,
then indicate this by wnting the word correct and drawing an arrow as follows:

/ correct

A S R e

Student Number: EX ‘ 1 .

Completely fill the response oval representing the most correct answer.

. A® BO cO DO
2 A0 B@® CcO DO
3.3.AA O BO CcO D@
4 A® BO cO DO
5. AO B@® CcO DO
6. A® BO CcO DO
7A@ BO cO DO
8. A® BO CcO DO
9.2 A0 BO cO D@
10A O B@® CcO D@
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Question 11

(a)(d) w—z=2+4+3i—-(3—2i) Generally well done.
=2+4+3i—3+2i
= —1+45i
(a)(ii) P 3)2 + (—2)2 A number of students mistakenly
-l--!- = \/( ) ( ) used |z| = 3 — 2i . Some students
2+ 3i made errors calculating |z| either due
V13 2—3i to leaving off the root sign in the
= 2+ 30 X 5 — 3 formula or incorrectly calculating
(2v13 - 3V13i) VB + (=27 =5.
B 449
2v13 313
= - [
13 13
(b) x3+4x* -3x—-18=0 Generally well done though some
Let P(x) = x3 + 4x% — 3x — 18 and students did not end up with a double
Let the roots be @, @ and f . root after making errors. This should
For the double root, P(a) = P'(a) = 0. ha.ve been a cliearvmdlc_ator.of
) mistakes within your working.
Since P'(x) = 3x% +8x — 3,
3a2+8a—-3=0
Ba-D(a+3)=0
1
a=zora= -3
Since the double root must be a factor of 18,
a = —3 is the double root.
By sum of roots :
a+a+pf=-4
B =—4-2(-3)
B=2
Hence, the roots are x = —3,-3, 2.
(c) = (ax+b)(x+1D(x-2)+c(x—2)+d(x+1) Some students chose to carry out

Letx =-1 -1=-3c c=§
letx=2 8=3d d:%
Consider coefficient of x3. a =1
Letx =0 0=-2b—-2c+d
2b = 2€)+8
B 3/ 3
b=1

1= [ el 35

2

x 1 8
-'-I:7+x+-§ln(x+1)+-§ln(x—2)+6‘

polynomial division and then break
apart the remainder function. This
approach was applied in a clumsy
manner by many students using this
method. There were a range of
calculating errors whilst finding the
values of the constants a, b, ¢, d.



(d) () ~ixi=Z=iz
Hence, rotate z by 90° in an anti-clockwise
direction.

i) 1-i=vZdis (-%)

Hence, rotate the vector Z clockwise by % and

(i) Many students failed to interpret
the question correctly — you were
required to plot the point representing
|z|. Many students just labelled the
length of the vector to A. The value
of |z| is a real positive number which
must be placed on the real axis.

(i) Many students located the correct
positioning though it would have
been ideal if a circle was shown to
reflect that this point and point A
were equidistant from the origin.
Additionally, the solution should
have shown a 90° rotation in the anti-
clockwise direction from A.

(ii1) Poorly executed by many. The
argument of z given in the question
should have been considered as
should have the position of Z.
Students should have recognised that
the point to be plotted was v/2 times
further away from the origin than A
and the point should have been
rotated 15° in a clockwise direction
from A (or 45° from Z).

expand the length by V2.
y
T
z I - 0
~ izl
) .
7 I
R S
.o 2’
OB
(€) AD? = BD x CD

(tangent squared equals prod. of int.)
AD? = (BC + CD) x CD
AD? = BC x CD + CD?

~ AD? — CD? = BC X CD

Whilst most students were able to
work through this question, some
students were unable to identify the
steps needed to create this proof and
made limited progress. Students
should ensure they justify with
reasoning where appropriate e.g.
(tangent squared equals prod. of int.).
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Students need to show that with a
negative argument then result from
the previous part can be applied.



Many students did not use the result
from the first part to simplify the
equation. Some students did not get
all the solutions.



ueston | G

v

fa} ) LHUS = cot B+ g% +am 2

(i) The easier approach to this question was to make use of ¢ formulae.
Some students made it more complicated and time-consuming than necessary.

(i} Generally well done but many students made errors in proving the result was true forn = 1,
particularly in recognising that LHS = tan;::- and not %tan %
Some students got confused whilst attempting to prove the result was true forn = k + 1.
In many cases, solutions provided could have been presented more clearly. Key steps in this

section of the proof were required. Explicit reference to the result from part (i) was
preferable.



=1 a 2° 2
"'j";f”” faa X = cot B - Acotx
2 2 &
= Jen %:5: = 2{cdd? *ﬁ*%‘gﬁ%m}mléc’%%

4

LW
> Rt X «?m«m drwe W@ﬁf as b

@ %SSM& %mg;

K
{e. ahfume N {
v ) 9 2 2

Prove Fvue “g;( ygﬁak@"t .

R 23]

T
i &gwg e
rs A

LHS =



% . B g
&%%ﬁ on »
{iﬁ% ;g oot

it
z-!

v &

‘F’c}é' N w‘
2 L
o R Y
s

Using the method above, some students did not show clearly how z =
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cosB+isind

———o . developed in
cos O+i gin -1 P

their solution. For full marks, the bottom part of the solution above was needed.

An alternative pathway taken successfully by a minority of students was to substitute

cosf +isinf
Z= —
cosf +isinf — 1

into the equation z° = i(z — 1)° and then solve 1 for & . This was effectively done by most

students who used this method.

A commaon approach was to substitute z = cos6 4+ i sin 0 into the original form of the equation.
However, unsuccessful attempts did not get further than :

(cosB +isin8)® =i(cosf +ising —1)°



éyg& s 1w Av

This was one of the easier parts of Q16 but some
students did not recognise the substitution
required. Also, this was a “show” question and

required appropriate working to justify the result of
the integration.

This should have been an easy mark to obtain. Whilst generally well done, unfortunately some
students did not attempt the question.



Many students did not make the link to the result from part (i) — though this was not necessary to
carry out the proof. There were many attempts with a varied degree of success.

A common approach taken was to use integration by parts in the original form of the integral, letting

= ———(14«;2)'& and v’ = 1. This resulted in the following :

1
I, = on +2nly, — 2nly44

To prove the result required, students needed to make use of the substitution N = n + 1.



Most students did not make any significant progress on this question.
in addition to the solution above, the other approaches that attracted marks included :

e yse of mathematical induction

® anargument relating to area under the curve y = and the area of a rectangle inside

_r
(1+x2)n
that region
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