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2020 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics Extension 2

General Total Marks:
Instructions 100

Section | — 10 marks
- Reading time — 10 minutes
- Attempt Questions 1-10

- Answer on the Multiple Choice answer
sheet provided.

- Allow about 15 minutes for this section

- Working time — 3 hours

- Write using black pen

- NESA approved calculators may be used
- A reference sheet is provided Section Il - 90 marks

« In Question 11 — 16, show all relevant
mathematical reasoning and/or calcula-
tions.

- Attempt Questions 11-16

- Answer on lined paper provided. Start a
new page for each new question.

« Marks may not be awarded for careless or - Allow about 2 hours & 45 minutes for this
badly arranged working. section.

The answers to all questions are to be returned in separate stapled bundles clearly labelled
Question 11, Question 12, etc. Each question must show your Candidate Number.



Section I

10 marks
Attempt Questions 1 to 10
Allow approximately 15 minutes for this section

Answer on the Multiple Choice sheet provided.

1. Letzbe a complex number such that z2 = izZ. Which of the following is a possible value for z?

in i in

(A) e 3 (B) &% (C) et (D) e %

2. Consider the following statement, “If you have no treasure, I have no kingdom.”

Which of the following is logically equivalent to this statement?

(A) If I have no kingdom then you have no treasure.
(B) If you have treasure then I have a kingdom.
(C) If you have no kingdom then I have no treasure.

(D) If I have a kingdom then you have treasure.

3. Which of the following integrals has the largest value?

n
(A) / 4 tanx dx
0

T
(B) / 4 tan? x dx
0

T

(©) /()Z (I —tanx) dx

T
(D) /0Z (1—tan’x) dx



The unit vector in the same direction as u = 2i +2j — k is which of the following?

1 -2 1 2
A — |2 -2
(A) 6 ©) 5
1 | —1]
1 2 1 (2]
B) 3 2 (D) c 2
—1 | —1]
. . ) cos® x4 sin’ x
Which of the following is an expression for / — dx?
COSX—+sinx
1 1
(A) x+7cos2x+c (©) x+§sin2x+c
1 1.,
(B) x—§c0s2x+c (D) x—ism X+c

2020 1\ 2021
o is a complex cube root of unity and @ # 1. What is the value of (1 + 6) (1 + E) ?

) -+ (B) o ©) -0 D) 1
w

%
The projection of OA onto OB for A(4,2,-3) and B(—1,1,1) is which of the following?

! 4
A (-1 ©) z1|2
-1 3

F 1] 4

® 2|1 D 2|2

31 3123

If the complex number z satisfies |z| —z —4(1 — 2i) = 0, which of the following is |z|>?

(A) 80 (B) 180 (C) 100 (D) 400

d |
The value of — / —— dt | is which of the following?
dx \Jx 1412

1 2 1 1 1 1 1

A B - C - D
(A) 1+x2 ®) 1+4x2  1+x2 © 1+4x2  1+x2 ©) 1+4x2+1+x2




10. Which of the following is the negation of the statement

“Yp € P(p is of the form 4m+1 = p can be written as a sum of two squares)”?

(A) Vp e P(p isof the form 4m+ 1 and p cannot be written as a sum of two squares)
(B) dp € P(p is not of the form 4m+ 1 and p can be written as a sum of two squares)
(C) Vp e P(p isnot of the form 4m+ 1 or p cannot be written as a sum of two squares)

(D) dp € P(p is of the form 4m+ 1 and p can not be written as a sum of two squares)

End of Section I



Section 11

90 marks
Attempt Questions 11 to 16
Allow approximately 2 hours and 45 minutes for this section.

Write your answers on the paper supplied.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks)

(a) Find / cos’ x dx.

(b) Use integration by parts to find / xsec’x dx.
(©) i. Express v/—24 — 10i in the form a + ib.
ii. Hence, solve 72 — (1 —i)z+6+2i = 0.

(d) 1. Prove that
b 1 b
/af<x)dx:§/a (f() + flatb—x)} dx

ii. Hence, evaluate

In(x+2) J
X
In(24 + 10x — x2)
—1
(e) 1. Sketch on the Argand diagram the set of all points satisfying arg (Z—l) =

Show all important features.

T -1 T
ii. On your diagram in part (i) shade the region where 1 <arg (:—1> < 5
Z
Show all important features.

End of Question 11

INES



Question 12 (15 Marks)

(a) The velocity v ms~! of a particle moving in simple harmonic motion along the x-axis is
given by V> = 8 — 2x — x? where x is in metres.
1. Find the acceleration of the particle in term of x.

1.  State the centre and period of the motion.

iii. What is the maximum speed of the particle?

(b) A molecule of ammonia ion [NH,]" is structured with the four hydrogen atoms at the
vertices of a regular tetrahedron and the nitrogen atom at the centroid. The bond angle
is the angle formed by the H — N — H combination. It is the angle between the lines that
join the nitrogen atom to two of the hydrogen atoms.

Take the vertices of the tetrahedron to be the points A(1,0,0), B(0,1,0),
D(0,0,1) and E(1,1,1) where, A, B, D and E representing the hydrogen atoms
as shown in the figure. The nitrogen atom is represented by point N.

_>
i. Given that NA —I—Z@ —I—]@ +1@ = 0, show that the centroid is given by 2

N 111
2°2'2)°

ii. Show that the bond angle is approximately 109.5°. 2



(©) Consider the points M = (1,tanf3) and N = (1,tan ), where @ = ZAON and
B = ZAOM as shown on the diagram below.

y A
N
v M
u
B AT
O 1

1. Find a point P such that OMPN is a parallelogram.
ii. Show that the area of a parallelogram with adjacent sides u and v is

vlul” — (v.u)ul
|u

~

iii. Hence find the area of OMPN.

End of Question 12



Question 13 (15 Marks)

(a) Assume that the tides rise and fall in simple harmonic motion. At low tide, the channel
in a harbour is 8m deep and at high tide, it is 12m deep. Low tide is at 9 AM and high
tide is at 4 PM.

1.  What is the depth of the channel at 12:30 PM? 1
ii. What is the amplitude of the motion? 1
iii.  What is the period of the motion? 1
iv.  Show that the depth y m of the water in the channel is given by 2
T

y=10—2cos <7t> , where t is the number of hours after low tide.

v. A ship needs at least 9 m of water to pass through the channel safely. 2
Find the times the ship can navigate safely through the channel.

(b) Assuming n > 0, prove using contrapositive that if 4" — 1 is prime, then # is odd. 2

1
(c) Consider the function f(x) = - for x> 0.
X

il.

d

Let m be a positive real number, m > 1. By integrating f(x) between m and m+ 1,

2
show that { {
—— <In(m+1)—Inm < —
m+1 m
Let m take on successively the values 1,2,...,n— 1. Hence show that 4
In(k+1) < S <1+Ink
where
Sr=1+ ! + ! +- !
T3 k

End of Question 13



Question 14 (15 Marks)

(a) Complex numbers z;, z» and z3 are given on the Argand diagram below. Consider the
complex number z3 such that (z3 —z1)% — (23 —21)(z2 —21) + (z2 — 21)*> = 0.

i, Find 2—°! and express your answer in the form r(cos @ +isin0).
-2
ii. Hence show that z;,z7,z3 are the vertices of an equilateral triangle.
1 1
iii.  Show that + ! + =0.
—21 21—33 B2
(b) Consider the integral
1 1
In = /O m dx for n Z 1
i. Use integration by parts to show that 2
1 1 x?
In= n +2”/0 (1+x2)nt1
ii. Find the values of A and B for which 2
A n B B x?
(1 +x2)n (1 _|_x2)n+1 - (1 +x2>n+l
iii. Show that 2
[ — 1 2n— 11
T Nt + n "
iv. Hence obtain the exact value of 2

1 1
—=d
A (1+X2)3 X

End of Question 14



Question 15 (15 Marks)
(a) 1. By using the identity
X4y = (x+) = Sxy(x+y)’ + Sxy(x+)
and 7" 4+ 77" = 2cosnB, show that
c0s560 = 16cos’ 6 —20cos> 6 + 5cos 6

ii. Hence, show that the equation 16x° — 20x3 + 5x — 1 = 0 has roots

1, cos 27 cos 4n cos 67 and cos i
’ 57 57 5 5

iii. By using division, or otherwise, deduce from (ii) that

16x* 4+ 16x° — 4x? — 4x+ 1 = 0 has roots

cos 2n cos 4n cos on and cos i

X = COs — — — =

57 57 5 5

iv. By equating coefficients, or otherwise, find the values of b and ¢ for which
16x* +16x° —4x> —4x+1 = (4)c2 +bx+ C)2

T 41
v. Hence find the exact values of cos 3 and cos 5

(b) Given that a,b and c are positive real numbers;

i. Prove that @ +b> > a®b + ab?.

ii. Hence prove

3 3 3 3
abe < (%) < #

You may also assume a + b+ ¢ > 3v/abc and

(a+b+c) =a+b+ +3(a*b+a*c+bPa+b*c+ c*a+c*b) + 6abe.

End of Question 15



Question 16 (15 Marks)
A sequence of polynomials 7j(x) is defined by the recurrence formula

To(x)=1, Ti(x)=2x, Tr(x)=8x*—1

k>2 and x> 1.

and
for

Tk(x) = 4ka,1 (x) — kaz(x)

i. Show that T3(x) and T4 (x) are
T3(x) = 32x° — 6x

Ty(x) = 128x* —32x% 4 1

To find a formula for T;(x), let F(Z) be the power series in Z with the coefficient

of Z¥ being Ty (x); that is, let
F(Z)= 1+2xZ+(8x2— 1)Zz+"‘+Tk(x)Zk+_,,

ii. Find (1 —4xZ+Z?)F(Z) and hence show that
1-2xZ
FZ)=—F——
1 —4xZ + 72
Given that & and f8 are the roots of 1 —4xZ +Z? = 0, find « and 8 in terms

iii.
of x and explain why a and 3 are reciprocals of each other.

iv. Hence show that
Z Z
1 —4xZ+ 2% = <1 — —) (1 - —)
a B

Using partial fractions to express F(Z) in the form

V.
F(Z) = 1—-2xZ _ A n B
1 —4xZ+ 272 1—5 1_%’
o B
find A and B where A and B are real constants.
is equal to

For Z sufficiently small, explain why 7
1-=
a

Z [(Z\? Z\*
1+24+(2) ++(2) +....
o o o

Vi.

1\* 1\
vii. Hence show that the coefficient 7j(x) is A <a> +B ( [3) .

viii. Deduce that the formula for 7;(x) is

1 1 ko 1 k
Ti(x) = 5 ) Y5\ s
2 \2x+v4x2—1 2 \2x—V4x2—1

T
ix. Find lim 1)
n—ee T (x)

End of paper.

1



MATHEMATICS Extension 2: Multiple Choice

Marker’s Comments

Suggested Solutions Marks
1. C
2. D
3. D
4. B
5 D
6. A
7. A
8. C
9. B
10.D
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MATHEMATICS Extension 2: Question....)...

Suggested Solutions

Marks

Marker’s Comments

@) J[ cos3x dx

[ oS = |- $in*X)

='Jr CosX (] =Sinx) dx

= Vr QoS X — SIN*X cosx dx (cos% = {Sinxy )

P
g:‘nx - 'LS'L%:_/‘L T k

b) Vj Y Ser X AX { ihwjrvod“ibn B:j ;hav-r.s)

= X nx — | tenx dx:

= 0 tX - |55 du

=X

= _X Tuny +Jf—fm— ax { =SinA = [osX) )

= N banX + Imlcosx] +¢

C/) ler, a+ih = l-2u-10¢ (.OL and b ore real, numbers)

"""wﬂiqrmm botih sided a’-h>120bt= 2L —10L
S al—p == @
( 2ab = -0 @)

-lﬁmm@ hz =2 3

Q- =

Suh 8) it

oFiadaE -ot = n

(o-=(n’125) =0

_ Ql=l _or =-2C . et
— A s areal  mumbey o al=] oLo= 1]
o when a= 1, h=-&
o IWA}LP}_’] @d=-1 b’—‘ c
NS N A =Y.

Most studerts receive

fudl roorks . A el mictodel,
o the ne?ja;ﬁve sn'%M, .

| mark —Jc'ws;nx
.3
_ ShX
lmwkfw oL

(Same os-the question
above)

| mork fw X tn X
| mavk fov {n]casx|

/V\omﬂ sma(wb make
calowloton mistakes,
-fw o .

Or howe four ansplens
Or howe. Gre aniwen
1-Lv, d,&minmiﬂg
—| 450 ble Tt has a

hagtie cign for D15
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MATHEMATICS Extension 2: Question...!

Suggested Solutions Marker’s Comments
¢) _ub) 2= (-pF Jo-ip- dibpid Some studercts hawe
2 . -ty ; reAsicr) .
- : - {i-t) n Uke
DR e AN 3 YV RN [4Y 7 @T
_ L - - Stme. caleadoction mistales
_ l-v+U-Ct) N EHEEYS . o
y > b the Laat step
= 1- 3u oY

A ey

lox. L = ﬂ’ f(x)o{x,

| 5% feodbe [ feastng

U=0a+hb -~ X X=b . =0
ox = —du
e I I raihomldis = 1P Frarh-mde
ubl J e 7 ] :
= £?K £ ra+h - X dx (durory. \rsable,)
=4 7 o %

j{’?ﬂx} + £ oa+h =) ldx
Ty 7 T

(" foavdw + [P Liorh-x)dx
Joo Joo d

=741 =27

]

-

= = 577 ‘
1= fafodx = %J{;Q{(xﬂf(&rb ~X AKX

| mark 'ﬁb’ =30
| mark for 2

Some. Students
Conclude

Whowt newesery

provf Sreps
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MATHEMATICS Extension 2: Question........

Suggested Solutions

Marks

. Marker’s Comments

0'“ ) M%‘Lmd 2.

mi=

o (B

leé ) +)C(0li_l9:_?<)j dx

=T TFEn) + ECoth-x) 4.

= v~ by -Fo) + Feay—Fib |

= Fby=- Fr)

f g —f(x Yax

= [F(x) T - F (h) - Fea)

[0 foy dx= L] A { fot Flacthx) ) dx

n{m) h=7 .a=2>3,
To0e ()
/ In (U +[0X - A7)
f(mbf?@); f(%'s_—x).:f(m—x)
= m(JO-X+X)
_ fon (28041001020 =~ (JOX)
- (DX
S In f(x ﬂ)(mx)}}
[T (XY Ax
ST U #lox -3 )
S ) 4 m{2-X) Ax
720 P Z(xﬂ.)(n,—x)}
— L [T In(X+01X)  dy
e )

3 I (bh-0ixt)

=3 [{dx =3[x]l = 2

]C ind. the Correct expres

Come eruderas do nor

50 The connection

between (i) omek (V)
Many sruderds Ao rot

-fm/ {(cwa x).

Some S‘hAOLM\i‘& 060,\1(; A
boj VN VoY weld .

L.
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MATHEMATICS Extension 2: Question........
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MATHEMATICS Extension 2, Question 13

Suggested Solutions Marks Marker’s Comments
(a)
(1) We’re told low tide is at 9 AM, high tide is at 4 PM. Given
12:30 PM is the midpoint in time between low tide and high tide, we
expect the depth to be the centre line of the motion:
Single-mark questions, one
(8+12) - 10 1 mark only available for each of
2 (1) to (iii), so correct answer
necessary irrespective of an
(i1) Amplitude is half the distance between peak and trough, Sary P Y
. ; working.
hence amplitude is
12-8 )
2 om 1
(iii) Period of the motion is the time taken to complete one
cycle. If it takes 7 hours to move from low tide to high
tide, it takes another 7 hours to complete the cycle. Hence 1
the period is 14 hours.
(iv) The general equation for displacement y for an entity This is a ‘show that’ question,

moving in simple harmonic motion is
y=acos(nt+a)+c

Now, from parts (i) and (ii), we have

meaning the candidate must
demonstrate every step
entirely. Here, you needed to
start with a general




y =2cos(nt+a)+ 10
From (iii), T = 14 - n :2?1::; SO
y=2€os(£t+a)+10
7

Finally, at 9 AM, t = 0 and we are told that this occurs
when we are at low tide, y = 8 m:

8 =2 cos(a) + 10

—1 = cos(a)
Sa=m
S0
T
y = 2cos(7t+n)+ 10
) 0
/s s
=2 (cos (7t)7{s1r —sin (7t)?4(77t) + 10
s
= 10— 2cos (7t)
W) Require t such that y = 9 m; so, solve
s
10 — 2cos(7t) =9
1 1
cos (7 t) = E
Then
Zt=s42k £=2T 4 ok
—t== m or —t=— s
7 3
fork € Z.
So

7 35
t:§+14k or t:?+14k

As the tide is increasing just after t = 0, we reach 9 m
7 .
when t = 3 hours after 9 AM: i.e., at

11:20 AM

trigonometric function, and
then justify each of the
components: a,n, @, c.

All but « had been dealt with
in (i) to (iii).

It was necessary to explain
away the phase shift. This
could have been done with
verbal reasoning, but it really
couldn’t be ignored.

First mark for identifying the
correct arguments of cosine.




The tide maximises, then retreats, hitting 9 m again at t =
33—5 hours after 9 AM; i.e. at

8:40 PM
This block of time where the ship may pass safely repeats
every 14 hours (k = 1, 2, ...), but explicit calculation of

these times is not necessary for the question (such a list
would comprise of 12 pairs).

(b) Original statement (taking as a premise that n > 0 (i.e. it’s not
part of the intended contraposition)):

“If 4™ — 1 is prime, then n is odd.”
Contrapositive:

“If not (n is odd), then not (4™ — 1 is prime).”
“If n is even, then 4™ — 1 is composite.”
So, suppose n > 0 is even. Then n = 2k for k € Z*. Hence
42k — 1= (4)" -1
=@k-1@A+1)
Since k > 0, neither factor is trivial (i.e. neither is equal to 1).

42k

Hence — 1 is composite.

Hence the contraposition is true, hence the original statement is true.
O

Second mark for identifying
the correct times in the first
period.

There are many additional
times if we’re to be accurate,
but this is a 2-mark question,
and the next round of times
would be beyond the first 24
hours.

First mark awarded for
correctly identifying
contrapositive, either explicitly
(sentence) or implicitly
through the mathematics
(question did not ask for a
statement of the
contrapositive).

Many students used proofs that
were incomplete, such as
justifying by example that 42
will always give a number with
last digit 6, hence 42F — 1 will
always end in a 5, hence
divisible by 5 (or similar).
There is nothing wrong with
this line of reasoning, but it
doesn’t reach the threshold of a
proof. An induction of some
sort would be needed.

Many also made this far more
difficult than necessary; if
you’re reaching for an
induction in a 2-mark question,
something’s been missed.




(©)

@

(i)

m m-+1 @

Comparing areas:

1 Jm dx 1
< —_— < —
m+1 m X m
So
! <In(m+1)-1 <1
n(m —lnm<—
m+1 m

Let m successively take on the values 1,2, ...,k — 1 and

form the sum fromm =1tom =k — 1:

kz: Z(ln(m+1) lnm)<Z—

m=1 m=1

?.'

9
L1 1<]k -71<1 ! !
2+3+ +k nKk —An +2+ +k—1

is.forS, =14+++14..4021
Thatls.f015'k—1+2+3+ +

Sk—1<lnk<5k_1

From the left inequality:

SO

Sk—1<lnk

Se<1l+Ink ..(1)

From the right inequality:

Ink < Sk—l

Replace k with k + 1 (since statement is true for any k € Z where k >

2), then

In(k + 1) < S ...(2)

Hence by (1) and (2):

Ink +1) < S, <1+Ink

First mark for setting up the
area argument.

Second mark for deriving the
required expression.

First mark for appropriate
pattern search.

Second mark for reaching this
conclusion (or similar) after
identifying the pattern.

Third mark for one part of the
inequality proved.

Fourth mark for second part of
inequality proved.




Many students again made this question more difficult than necessary.

Working was haphazard and cogent arguments were left to be made for the student by the marker.
It’s not enough to leave ‘bits and pieces’ of relevant parts of your proof on your paper and fail to
tie things together adequately.

If you prove results and wish to use them later, you need to identify them and refer to them
explicitly. It’s your job to prove your results.

General remarks:

e students writing facts and hoping for relevancy = doesn’t work.

e setting out was, overall, awful. Yes, you’re in exam conditions, but you’re trying to
communicate your thoughts to someone else. Would you attempt to speak to someone in
a broken and warped version of English and expect success? Why do it with your
mathematics?

e Pause before answering. Sketch out a solution (on spare paper), then write something
cogent. You think you’re wasting time, but a waste of time is writing a bunch of
unconnected passages in the hope that someone will see something of value and award
you marks. That just implies you don’t really know what you’re doing, so why would an
examiner just hand over points in the HSC when you’re in competition with thousands of
others?






lex z,-2, = ke
(L
73’2,' (ke )C .
‘2 La"/s
2, -z, - (ke! e

(2%

_,._‘—4‘ -+ \ “+ (

e

ZS—ZL

-t 2Ty,

- (o 14l
e e 73 4_,L

Method 2: Let s = cos® « (sinB

Z,-23 * (22'-2,)(‘/\'5%31'-

23-2, = (2,-2:) &5 273

L *
2, -2, 2, ~2, 2372,
= I + | + !
z, -2, (2,-2, ) s 4% (22-2) 545

1}

|

——

|+ wslY%) + s ('7"73))

52,
F 2 G (o)« (4-9))
= | (0) .—-O

Z,-2,

MATHEMATICS Extension1: Question (¥
Suggested Solutions Marks Marker’s Comments
(m) Show that ( . | + L — -0
Zz'zn 2,725 Z3-2;
Metuod |-
Lol
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MATHEMATICS Extension 2: Question |4

Suggested Solutions

Marks

Marker’s Comments

Mu’uod 3:

| + ' + ‘

Z,-2%, 2% 2722

- (25'11)(2«‘23) + (2;—2.)(23‘21) * (ZZ‘Z-)(Z«"ZQ

(z;-2.X2"24)(25°2;)

- s
= Z232,-2,2, ’23 -»Zzzsf zzzs_z

2 1_,
124 -2, "4 2, 2,422, -,

(Z2-2)(21-2,)(2,-2,)

From a) (23,2‘>3 _ (Zs'Z‘XZ‘.—Z() + (zl—l,)" =0

lAm‘rﬂ (1) and (2)

) + \ + \ =0
2, -2 2( 2y 23-2,

' Method U Vethov Mmethod Zs

e

(2-2)+ (23°3,) +(2,-2,) ©

let z,72,=b =ves s
23 =G =rusp 2z b -
2,725 = 18

-'-a+'g+c =0

~ ~

Gsb +¢ =0

.- E + » - 1 =0
oo as () ¢ ros(-<) + ras(-p) =0
r2 L rt + ot
vess d VeSS A raSg -D
: __(— + \ + ! =6
vas Y Vs K (A

2 2 2 a
- 2
2y-2232,+2° - 2, 24422, +2,2y-2, +zz-zzlzz+z‘"0
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MATHEMATICS Extension 2: Question (4
Suggested Solutions Marks | Marker’s Comments
R 1o (o}
6o b £
| - | * ( 4 \ - o
| 2'__23 Z,,PZ. ZS-Z’
Method 5:
Consider:

(ZQ — 21> —|— (Zl — 2’3) —f- (23 — ZQ) = 0
Conjugate both sides:

(22— 21)+ (21 —23) + (23— 22) =0

. _ - 2
Since z = 2 = -
z z
2 2 2
|22 — 21| 21 = z° | |23 — 2
+ + =0
22— 2 21— %3 z3 — k2
And since |z — 21| = |21 — 23] = |23 — 22| as they are the sides of
an equilateral triangle, we can cancel the numerators:
1 1 1
+ + =0
R2 TRl Rl T R3 k322
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Suggested Solutions

MATHEMATICS Extension 2: Question 16

Marks

) T2 UxT,-T,

1l

Y (B -1)-2x
321r>-bx
= Q'JLT3 "'T?_

o
\

= 4 (30x3-6x) - (822-)
T2 -2 -y |

T 28 -3 4

(i) F2)= 1+ 2x2Z + (8x2-0)Z% « T,2%4 .- +T, 2%~

~lxzF2)= -4xZ - 8x*2* — uxT, 2%

.o —qx‘Tk-lz'k“’ e
Z°F(2) = z?

+ T'Z?’-t R Tk.zzk-&-—-
(1-412+ 2YF(2) = 1+22Z -uxZ + (§T>-1-8x24) 2>

* (Ty - 4T+ T)234 - 4 (T~ T )
"' L

= [-2x2 +02%+ (T,-T,)z3«---
t (,TL"TK)Z,L + -

(S‘l'nce Te = "HLTK_“TK_;J

S F(2) = 1-2x2
|-UxZ+Z*

N
= |-2x2

N

|

—

For showing at
22 has cwefhcrent

uS\‘r\j TKO(’)
velahonghp o
Show all O ferms,

Mot Shudents
Chmagled to

e/wplcu'm wl«tg the
tering after the
2 Yexrm Coanced pud,

Marker’s Comments
Well done lay neavly
all ¢hudents, Make

sure o fnclude
the Arst line for
T3 and Ty 4o §how
the rewrrsSive
reCuw Lt.

For Sy stemahcally
fFnding an eypvecsfm
fov [(-uxZ «Z>)FE

leact the termin

of O.
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MATHEMATICS Extension 2: Question 16

Sug_gested Solutions

Marks

Marker’s Comments

(i) 1-uxz+2%o0
Z= bt flo-t = G2 e

em—

Z 2

do o= 2+ B= 20 ~Jux1
Produck of voots: g=C =|
(¢ 9

"+ Yootg ave reciprocals of
ectin othes .

(V) & o B are the roots of
|-U4x2+2% then
I-uxz+2>= (2-)(Z2-B)
(Atviding by «g=) = (£ -1)(F -QZ
(t-%)(1-F)

1

1)

(V) Frome pavhal frackhons,
numerator € A(L-2)+B(1-2)
Eqw,’n'vtg nowierators .

AL «-27;) + g(l~§*_—) = |-2xZ
AR — (%4 Blz = 1-2xZ
Equahhj e ffitients .

\

Moy Students
showed df=|
but did not
find a,p @
termg of X
as re,qul'red.
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MATHEMATICS Extension 2: Question

w) F(2) =|_/5£_ * B homy
"z z

P

Suggested Solutions Marks Marker’s Comments
_ A+ B _ Most students
AtB =| ) '(5'+'EZ = 2% Cowld fAind
_ AtB=1.
A( 2+ Jar=1) +B(?_x-\l%’=l) =2x o find
- ) = anether
(A+B) 2% + (A-BNTZ=) =21 | | Vol ttomsuis
Sy A+¥B =) , A-B=O for Aand B,
Vo A-=B =§'_ |
v'\)
Now for fhe nfinire geomelvic Mon y Studeat
o in L. o Serts: uged” | Z|< |
(4/ +(Z) +'c-4(—>+'"’
x ® or z<|
a=\, r=2 , and ¥ |1z]<« o
o (eft ouk
then |2)<| and o the or -
, ot i Sum e condihom
n ..
Series has a liming V| for @ Limig
0
— o altogether
v ‘ g
) L [2\* _
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MATHEMATICS Extension 2: Question 16
Suggested Solutions Marks Marker’s Comments
Vi) “ coebbrcient of 2 berng T, (1) | | Many chudat
z Z\2 2 \k drd wnet
F(Z): A%(\‘\'Z +(—Z)+—"‘{’QJ) +—") 1ok Owled\ﬂf/
* By(l+ % t (%):_+ +(%)k,() :J/h(e;ccme,
‘ X) (ame
Cebficiont of 2% is AL A" | | o
Equahing ol icvemts of Zk:
T 00) = ACi)k-r SC{;)‘L
L ke
vil) T (x) = ey (% Stnd ents
) K() A(“) (_ﬁ) ' heeded to
A=B=+< from (V) State where
3 1 and
KL= 21+ Jlhx%) = 2 -JEr from 2
) P ) (i) 213V
‘ L\ ('_L..-—-— k come from
" TK(X) _i(Z'L-k.lQ)cl-l> 2 Zx—\ﬁﬁtl)
Tias was a
(ft —the
oPPovmwii’g
ho go ek
ond. Ay
Mistekes th
(1) and (V)
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MATHEMATICS Extension 2: Question 16

Suggested Solutions Marks Marker’s Comments
('.Y) m Tha (X
n=2e0 09
-l jvm £l | )vm l
200 T\ L4 \NL‘ Z'L-JLHCLI Covieck
n en\oresgt‘on
e ) widla ltm
(2”L+ Ly l ( 21 Y-l 0

= lim (2= Vo)™ (e )™
>0
(2 ~Jur= )"+ (2cxJwce-)!

stnee « = 2x«Jied and

Suceessfully
Qve V&CLLDVUC&[S OF eath Subs htuted
Other, o =)L yrl
_ | 92 —JaEe \™
= (295 + Jex®1 ) lim } +1 and
2 )n—>o@ (wd o) B= 20 (W
(Zx—@f ) + |
20+ T
:@)H leFL’-’l)\f\ 21-—0%%! < |
Slnce e (G
wrrw “‘VV'-‘L{'
.@cionggg(om
fom
Correck
worlclzﬁ.
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