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Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the Multiple-Choice Answer Sheet for Questions 1-10

1 What is the negation of the statement “Violet likes sleeping and crawling”?
A.  Violet likes sleeping but does not like crawling.
B Violet does not like sleeping but likes crawling.
C.  Violet does not like sleeping or does not like crawling.
D

Violet does not like sleeping and does not like crawling.

2 A particle moves in simple harmonic motion such that the relationship between its
velocity v ms ! and its displacement xm is given by the equation

V= —n? ((x —c)%— az) y
where n, ¢, and a are constants and n > 1.
Which of the following is true at the endpoints of its oscillation?

A. n(x—c)’=a

B n(x—c)? =a?
C. (x—c)i=a
D (x—c)’=d?



5 4 1
Points A, B and C are represented by the vectors a= ( 1 ), b= ( m ) and c= (—7)

respectively.

Which values of m and n will ensure that A, B and C are collinear?
A. m=landn=-5

B. m=-landn= -5

C. m=landn=35
D.

m=-—landn=>5

Which of the following expressions is equivalent to 3v/3 — 3i?

A 6
B. 6e ¢
C. 327
D 3\/5.e_"6’"

For this question we define the quadrants of the Argand diagram to be as follows:

Im

s

Quadrant I1 Quadrant I

Quadrant IIT Quadrant IV

In which quadrants of the Argand diagram do the square roots of —3 —4i lie?
A. Quadrants I and IIT
B Quadrants I and IV
C. Quadrants IT and ITI
D

Quadrants Il and IV



A projectile is launched from horizontal ground in the direction —i+ j + k at a speed
of 10 ms~! where i and J are horizontal and k is vertical.

Assuming no air resistance, at what angle, to the nearest degree, does the
projectile hit the ground?

A. 35 degrees
B. 45 degrees
E. 60 degrees
D. 63 degrees

Which of the following expressions is equivalent to (1 +itan€)" + (1 — itan8)" for
all integers n?

B. %
.

Given P(z) is a polynomial function with real coefficients, which of the following is
true?

A, VeeC,P(a)=0 = P(@)=0

B. (P(a)=0=> P@) =0)iff#0
C (P(a)=0= P(@)=0)iffacR
D. (P(a@)=0—= P(@) =0)iffa¢R
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A curve C spirals around a cone as shown in the diagram.

. -].07‘l \ y
A particle moves along C, starting at the point (0,0, 10z) and ending at the point

(107,0,0).

Which of the following vector equations best describes the path of the particle for
0<t<10x?

A.  ra=tcos(t)i+tsin(t)j+1k

&

B =tsin(t)i+tcos(t) j+tk
C.  rc=tcos(t)i+tsin(t)j+ (10w —1)k
D

rp =tsin(t)i+rcos(t)j+ (107 — 1)k
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The average height & of a continuous function y = f(x) on the interval [a, b] is given by
1 b
the fi lah=—— ;
e formula b—a_L f(x)dx
Consider the areas between the function y = f(x) and the line y = h on the

interval [a,b] as shown in the diagram. Here, 4 is the average height of y = f(x) on
[a, b] if the sum of arcas above y = h is equal to the sum of the areas below y = A.

Vi
//)y_f(x)
S
h A
Rl :
Ol a b " x

Now consider the function y = g(x) in the diagram below which has the property that
¢'(x) > 0and g’(x) < 0forall x> a.

Y4

\
)

0 a

Let & be the average height of y = g(x) on the interval [a, b] where 0 < a < b. You may
want to sketch y = h on the diagram above. This will not be marked.

Which of the following statements is true?

A, h<g(%?) and g '(n) <
B. h<g(%?) and g '(h)>2%t
C. h>g(%42) and g7'(h)<2ft
D. h>g(42) and g7'(h) >4



Section 11

90 marks
Attempt Questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

Your responses for Questions 11-16 should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks)

(a)

(b)

(©)

(d

(e)

®

Considerz=2—Siandw= —-3—1.

Find simplified expressions for the following.

i z—w
i =
w
(iii) ZZ

Prove algebraically that the difference between two consecutive square numbers is
odd.

1
12
Find dx.
- [_1 x2—9

. ;2% . .
Given z=2¢'7, express z* in the form a+ ib.

I -2

Find the acute angle between the vectors g = (l) and b= ( -4 ) . Give your answer
1 1

correct to the nearest degree.

An 80kg solid metal ball is placed on the surface of a deep lake and released.

The ball experiences acceleration due to gravity g m/s?. It also experiences a resistive
force R newtons proportional to velocity vm/s such that R = —1000v, and an upwards
buoyancy force B of magnitude 10g newtons.

Assuming g = 10, calculate the terminal velocity of the ball in the liquid.



Question 12 (16 marks)

(a)

(b)

(©)

(d

(e)

Prove by contradiction that if a is rational and b is irrational, then a + b is irrational.

A sequence is defined by u; = 4, and u, = 5u,_1 — 3 for integers n > 1. Prove by

1
mathematical induction that u,, = 20 (13 x 5" 4+ 15) , for all positive integers .

Consider z = cos 8 +isin 8.
(i)  Show that 2"+ 77" = 2cosn6.

(i)  Hencesolve 3(2+z72)— (z+z7!)+2=0.

The positions of two particles A and B in metres after ¢ seconds are given by the vector
equations below.

() =1ri+(6-1)j+ (2 —4)k

B(t) = (1 +2)i+1%j+ (1 —2)k

(i)  Find the time when the particles collide.
(i)  Find the speed of particle B at the time the particles collide.

One tonne of sand is being carried around in a truck when the back gate falls open,
spilling sand onto the street. The rate at which the mass M tonnes of sand is spilling out of
the truck at time ¢ minutes after the gate opens is given by M’(z) = te ™ tonnes per minute.

How much sand is left in the truck after 5 minutes? Give your answer correct to
the nearest kilogram.



Question 13 (15 marks)

(a)  Find the vector equation of the sphere x% 4y +z% 4 2x— 14y+25=0.

(b)  Given the complex number z = x+ iy, sketch and shade the subset on the Argand diagram
such that |z| < /10 and Im (%) > 6.

x% +4x
o & d/x2+4x-+—13

(d)  The vector y is represented by the point with coordinates (vy,v;,v3) as shown in the

diagram.

(Vl,VZ,V3)

Let o, B and y be the angles between v and the positive x, y and z axes, respectively.

The direction cosines of a vector are the cosines of the angles between the vector and the
three positive coordinate axes. That is, the direction cosines of v are cos &, cos 8 and

cosY.
(i)  Show that cos? & +cos? B +cos?y= 1.

(i) A vector r makes an angle of 72° with the positive x-axis and 36° with the
positive y-axis.

Find the angle of elevation of 7 from the xy plane.

Question 13 continues on page 10



Question 13 (continued)

() A light inextensible string passes over a smooth pulley. Particles of mass 3 kg and 8 kg
are attached to each end of the string as shown in the diagram below.

The two particles are both held at rest 1.62 metres above the floor. The system is released
from rest and each mass now experiences constant air resistance of 2.5 newtons.

The 8kg particle reaches the floor before the 3kg particle reaches the pulley. Let
the acceleration due to gravity be 9.8 m/s? .

(i)  Show that the tension in the string before the 8 kg mass reaches the floor is
43.9 newtons.

(ii)  Determine the speed at which the 8 kg particle hits the floor.

End of Question 13

—10-



Question 14 (14 marks)

(a)

(b)

(©)

(d)

A stationary object suspended in a vacuum is moved by two forces F4 and Fp where the
magnitude of Fy is twice the magnitude of Fg.

—1 1
If the direction of Fj is ( 2 ) and the direction of Fp is (1) , calculate the direction

1 1
the object moves. Give your answer in vector form.

1
The complex number z # —1 lies on the unit circle in the Argand diagram and w = =

Show that Re(w) = 3.
.
Find the two square roots of z = ¢'3 + 1. Express your answer in exponential form.

Consider a,b € R.
(i)  Show that a®+9b% > 6ab.

(i)  Hence show that a®+ 5b% +9¢* > 3(ab+bc+ac).

Question 14 continues on page 12

o



Question 14 (continued)

()  The points P and Q have position vectors O_Ig = p and 5@ = ¢ respectively, where p and
¢ are non-zero and non-parallel.

P

M,

M,
o

As shown in the diagram above, OPQ forms a triangle. The midpoints of OP and OQ
are M| and M>, respectively.

(1) Show that the vector equation of the line r that passes through Q and M)
is given by

r=q+A (%E—g>,forlek.

(ii) The point of intersection of QM) and PM, is X. Find x, the position vector of
X, in terms ofg and q.

End of Question 14
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Question 15 (15 marks)

(a)

(b)

©

A particle moves along the x-axis according to the differential equation
d’x
dr?

Initially the particle is at rest at x = 5. Find the displacement of the particle as a function
of time.

=2—x.

e
Let I, =/ ;lz—(logex)” dx for all integers n > 0.
1
1
(i) Show that 1, =nl,_; — = for all integers n > 1.

1
(ii)  Hence show that 7, =n!— . ("Ry+"P+"P+ - +"F,).

-1 1 5 -2
Consider the lines r; = ( 1 ) +A ( 1 ) and 7, = (3)+p(0) forA,u € R.
4 -1 -3 1

Let  represent the distance from the general point A(—1+A,1+A4,4—21) on 1 to
the point B(5,3,—3) on r; as shown in the diagram.

r

Let d be the perpendicular distance between the point A and the line r,.
(i)  Show /2 =3A%—304 +89.
(i)  Using aprojection, or otherwise, show % = $ (12— 61 + 14).

(iii))  Hence find the minimum distance between the lines r) and r5.

=3



Question 16 (15 marks)

(a)

(b)

(©

(@

Prove m!n! < (m+n)! for positive integers m and n.

Find / cos/xdx.

The diagram shows a circle of radius 1, with its centre on the y-axis, that is tangent to

the parabola y = x? at two distinct points. This circle has centre (0,) for some value
k > 0 and therefore has equation x> + (y — k)? = 1. (Do NOT prove this.)

3
By showing the x-values of the tangent points are x = i%, find the exact arca between
the circle and the parabola.

Letf(x)=l+£and(o= 1+2‘/§.

Define fo f(x) to be the composition of f(x) with itself twice, that is fo f(x) = f(f(x)).

Define f"(x) to be the function f(x) composed with itself » times, for integers n > 0,
that is

1 ifn=0
=)= fofo.of(x) ifw>1l.
%1
n umes
) Showthatl+i—(pand l+;— 1—-¢@
¢ 1-¢ '
(ii)  Show using mathematical induction that for all integers n > 0,

(pn+2 s (1 - (P)"+2
(pll+1 —_ (1 . ¢)n+l 2

FHLy=

(i)  Hence, or otherwise, find the value of the infinite composition Jn_r}n (L)

A



End of Examination
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2024
,(/ TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
CSSA MARKING GUIDELINES

Mathematics Extension 2

Section |
10 marks

Multiple Choice Answer Key

Question | Answer | Outcomes Assessed Targeted Performance Bands
1 C MEX12-2 E1-E2
2 D MEX12-6 | E1-E2
3 D MEX12-3 | E1-E2
4 B | MEXI2-4 | E3
5 D | MEXI2-4 | E3
6 A MEX12-6 E2-E3
7 B MEX12-4 E3-E4
8 A MEX12-2, MEX12-4 | E2-E3
9 e MEX12-3 E3-E4
10 A MEX12-5 | E4

Question 1 (1 mark)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: EI-E2

~ Solution | Mark |
1 1
X: Violet likes sleeping
Y: Violet likes crawling
~(XAY) & (=X V-F) 1
Thus the negation would be Violet does not like sleeping or does not like crawling.
Hence C
Dlsdalmﬂ
The i ion ¢ ined in this d is ded for the prc jonal assi: of oniy hing stafi. It does not constitute advice to students. Further it is not the intention
of CSSA to provide specific marking cutcomes for all puamle CSSA Triai HSC E: Ramm the purp: $ 10 provide teachers with information so that they can
better explore, understand and apply HSC marking req i by the NS ion Standards Auth y. No g or ly i made or implied with
respect to the application or use ol CSSA Trial HSC Vlukhg idolines in refution to any specic ‘Trial' HSC l'xammnton question or answ The CSSA assumos
no liability or rosp y for U y p or usofulness of any Marking Guidelines providad for the CSSA Trial HSC Examination papers
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Question 2 (1 mark)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: EI1-E2

Solution Mark
At endpoints of its oscillation v = 0.
That is n? ((x —c) - az) =0. 1
| So (x—¢)>=a?.

Hence D

Question 3 (1 mark)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E1-E2

Solution Mark |
A, B and C are collinear iff ¢ —a = A(b— a) for some A € R. I
b—a=-i+(m—1)j+2%

cea— == 87 int )k
Now, to equate i components set A = 4: 4(b—a) = —4i+ (dm—1) Jj+8
Equating j and k components: dm—4=-8=>m=—1
n+3=8=>n=35
Hence D

Question 4 (1 mark)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Solution | Mark
Letz=3v3-3i.

—tan=l =3 __x
Arg(z) =tan S5 o6

{Izl=v (3v3)" +(-3)2=s6. ‘ :
1S03v/3-3i=6e"¢

| Hence B

thdnlu

The in this do s for the p of only g staff. It does not constitute advice to students. Further it is not the intention
of CSSA to provide specilic { for all CSSA Trial HSC Examination answers. Rather the purpose is to provr.le teachers with information so that they can
better explore, understand and applstc rking requ as by the NSW E: or y is made or implied with
respect to the application or use of CSSA Trial HSC Marking Guid In relation 1o any specific ‘Trial’ HSC Examhanon question or anmr The CSSA assumes

no liabiity or responsibility for the accuracy,

P or of any N 9 pi for the CSSA Trial HSC Examination papers.
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Question 5 (1 mark)
Qutcomes Assessed: MEX12-4
Targeted Performance Bands: E3

Solution Mark

The cor'nplcxinumber —3 —4i is in Quadrant III. By De Moivre’s Theorem, halving the

principal argument of —3 — 4i indicates one of the roots of —3 —4i is in Quadrant IV.

Hence the other root must be diagonally opposite in Quadrant II.

Alternatively: vV-3—4i=a+ib |
—3—4i=a*—b*+2abi

Equating Re and Im gives a> — b = —3 andab= —2 =>a=+1 and b = F2.
So the square roots are 1 — 2/ (Quadrant IV) and —1 + 2i (Quadrant II).

Hence D

Question 6 (1 mark)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E2-E3

Solution Mark

Without air resistance, the path of flight 2
is a parabola. By symmetry, the angle of
impact equals the angle of projection. With
respect to the direction vector, the vertical

displacement is 1 unit against a horizontal 1

displacement of /12 + (—1)2 = /2 units.

So the angle of impact is tan™" 715 ~ 35

degrees.

Hence A ‘
Disclaimer
The i tained in this is ded for the i of unly g staf. It does not constitute advico to students. Furmorn is not the Intention
of CSSA to provide specific marking cutcomes for all possibie CSSA Trial HSC Examil . Rather the p 1s 10 provide with 0 thal they can
better explore, undorstand and apply HSC ol by the NSW St No g or y Is made or implied with
respect 1o the application or use of CSSA Trial HSC Mng in ralation to any specific Trial' HSC Examination qQuustion or answor Th CSSA assumes
no liablilty or responsiility for the or useful of any Marking provided for the CSSA Trial HSC Examination papors.
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Question 7 (1 mark)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: E3-E4

Solution Mark

e n . n ’
(1+itan8) + (1 — itan 8)" = (cosG +zsm9) (cose zsmO)

cos 0 cos 6@ t
X s . | |
_ cos nB +isinn6 + ccisne isinnf byDie Mofvre's Tiifi =)
1 (cos8)
__ 2cosn@ .
~ (cos8)" |

[ Hence B

Question 8 (1 mark)
Qutcomes Assessed: MEX12-2, MEX12-4
Targeted Performance Bands: F2-E3

Solution | Mark

- For polynomials with real coefficients, roots occur in complex conjugate pairs. To be
clear the set of complex numbers includes the set of real numbers. Further, the complex
conjugate of a real number is itself.

A claims the theorem applies to all complex numbers (including reals), which is correct.
B claims the theorem only applies to non-zero numbers. 1
OR B claims that if P(0) = 0 then P(0) # 0, which is false. 0=0)
C claims the theorem only applies to real numbers, which is false.

D claims the theorem only applies to non-real numbers.

OR D claims that if & € R then if P(et) = 0 then P(@) # 0, which is false. (@ =a) |

_Hence A ’

Question 9 (1 mark)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E3-F4

Solution ' Mark
Whent =0, r4 =rg = 0i+0j+0k. So only C or D works.
When t = 107, rc = 10mcos(107)i+ 107sin(107) j + 0k = 107i + 0, + Ok. So C works.

When ¢t = 107, rp = 107sin(107)i + 101:cos(107r)l+0!g= 0i + 10n1+ 0k. So D doesn’t
work.

Hence C 1
Disclaimer
The ined in this do isi for the of only teaching stafl. it does not constitute advice 1o students. Further it is not the intention
of CSSA to provide specific marki; for all CSSA Trial HSC E Rather the purpose is to provide teachers with information so that they can
better explore, understand and appw HSC i as d by the NSW E No guar or y Is made or implied with
respect o the application or use of CSSA Trial th Exa Marking Guidelines in relation to any specific Trial' HSC Examlnallon question or answev The CSSA assumes
no liability or resp y for the K or useful ol any Marking Guicelines provided for the CESA Trial HSC Examination papers.
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Question 10 (1 mark)
QOutcomes Assessed: MEX12-5
Targeted Performance Bands: E4

Solution | Mark

b

|
Consider the increasing concave down function y = g(x) on the domain |a,b]
b 5
below with % and g <%—) marked on the x- and y-axes respectively.
r

o @ i e b x

b
Leth= ;-i—a / g(x) dx be the average height of the function over the interval a < x < b.

Set y = h to be the line where the ‘positive’ and ‘negative’ areas between y = g(x) and
y = h are equal.

From the graph, it is clear that for an increasing concave down function y = & is below
a+b
Y=g )
Dropping a line from the point of intersection of y = g(x) and y = A to the x-axis gives us
a+ b ‘

x = g~ '(h). From the graph, it is clear that g~'(h) < 5

Hence A
Dloddmu
The i ined in this d Is for th X sl of only teaching staff. It does not constitute advice to stucents. Further it Is not the intention
of CSSAto pnMde spocific marking outcomes for al posslble CSSA Trial HSC Rather the purposa s I provide teachers with information so thal they can
better explore, undersiand and apply HSC q 1S, as by the NSW Authority. No g or y Is made or implied with
raspect to the application or use of CSSA Trial HSC Marking G in relation to any specific “Trial' HSC Examination question or answer. The CSSA assumes
no liability or responsibility for the y P ar usehul of any M: Guldelnes p d for the CSSA Trial HSC Examination papers
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Section Il
90 marks

Question 11 (15 marks)

Question 11(a) (i) (1 mark)
Outcomes Assessed: MEX]2-4
Targeted Performance Bands: E1

Criteria ' Mark
= correct solution ===
Sample Answer:
2—-w=2-5i—(-3-i)=5-4i
Question 11(a) (if) (1 mark)
Qutcomes Assessed: MEX12-4
Targeted Performance Bands: E1-E2
Criteria Mark
® correct solution 1
Sample Answer:
z 2-5i > —3+i_ —642i+15i+5 —i+1~7i
i R Ve 9+1 T10 10
Question 11(a) (iii) (1 mark)
QOutcomes Assessed: MEX12-4
Targeted Performance Bands: E1-E2
Criteria Mark
e correct solution 1
Sam le Answer:
= (2 5i)(2+5i) =4+ 10i — 10i + 25 =29
OR Z=[zP=22+52=29
Question 11(b) (2 marks)
QOutcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3
‘ Criteria Marks
| e correct solution 2
e setting up the proof w.r.t. a pair of consecutive numbers such as n and n + | 12
Sample Answer:
Let the two squarc numbers be n? and (n+ 1)2, where n € Z.
(n+1)2—n? =n® +2n+1—n®> =2n+1, which is odd.
Disclaimer
The information contained in this document is i for the of only g stafi. i does not constilule advice to students. Further it is not the intention
of CSSA 1o provida specific i for all ib CSSA Trial HSC Examinalicn answers. Rd'\'l lho purpose is to provide teachers with information so that they can
better explore, undomandmdapplyHSCmmmg qui: , a8 d by the NSW E: Authority. No g or ly is made or implied with
respect to the application or use of CSSA Trial HSC M ] ines in :ulaﬂon to any specific ‘Trial' HSC Examination question or lnswer The CSSA assumes
no liability or responsibility for the accuracy, or usefuls of any Marking p for the CSSA Trial HSC Examination papers.
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Question 11(c) (3 marks)
Outcomes Assessed: MEX12-5
Targeted Performance Bands: E2

Criteria Marks

e substitutes limits to evaluate integral 3

e correctly integrates the expression 2

o finds correct partial fraction expression (o integrate, or equivalent merit 1
Sample Answer:

1 1
12 12 12 A B
———dx= —_— If =
/ R /1(x 3)(x+3) (x=3)(x+3) x—3+x+3

1/ 9 2 Then 12 =A(x+3) +B(x—3)
=/ (x+3——_\’ 3>dx HenceA=2,B=-2.
-1 C e

=2[1n|x+3|—1n|x-3|}]_

~2fof:3)
)

2 (m
()

= —41n2

T’—ln

Question 11(d) (2 marks)
Outcomes Assessed: MEX12-4
Targeted Performance Bands: El

\r Criteria - Marks
 provides correct solution 2
: : : - t
~ # applies De Moivre’s theorem, or equivalent merit [
Sample Answer:
2e\ 4 4
(26%) =16
2n
—6es
=16(-4 +%i)
= —8+8V3i
Dbddunr
Thei m'hh Is intended for the p of only stall. Rk coes not constitute advice to students. Further it is nol the intention
o‘CSSAmmnpocllc g forall p CSSA Trial HSC Rather the p is 1o provide hers with s0 that they can
bettar explore, undurstand and apply HSC q as by the NSW Auth No g or is made or implied with
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Question 11(e) (2 marks)
QOutcomes Assessed: MEX12-3

Targeted Performance Bands: E2
Criteria Marks
# provides correct solution ) 2
o finds the dot product of a5, or equivalent merit 1
Sample Answer:
a-b
cosf = allb]
_(—1x2)+(1x4)+(1x1)
VIHT+1V4+16+1
3

" VAxyal

3
So 6 =cos ™! (—)
V63
~67.7923...
~ 68° (to the nearest degree)

Question 11(f) (3 marks)
Outcomes Assessed: MEX12-6
Targeted Performance Bands: E3

Criteria Marks
e correct solution [ 3
~ @ state and use ¥ = 0, or equivalent merit 2
| @ sets up equation resolving forces 1

Sample Answer:
Assuming down to be positive, resolving forces gives

F = mx = mg — 10g — 1000v
80x = 800 — 100 — 1000v
= 700 — 1000v.

Terminal velocity occurs when i = 0, that is when 700 — 1000v = 0.
So v = 0.7 metres per second.

Disclaimer

The infarmation contained in this document is i 1 for the of only g staff, It does not constitute advice 1o students. Further it is not the intention
of CSSA to provide spocific g out for all CSSA Trial HEC Examination answers. Rather the pwpou Is to provide leachers wilth information so thal they can
better explore, understand and apply HSC as by the NSW Edi hority. No or y is made or implied with
respect 1o the application or use of CSSA Trial HSC Exami in relation to any specific “Trial' HSC Examination question or answer. The CSSA assumes
no lability or resg y for the or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.

2 g




Question 12 (16 marks)

Question 12(a) (2 marks)
Qutcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3

Criteria } - Marks |
@ provides correct proof 2
» set up the proof by contradiction 1

Sample Answer:

Let’s ass#lme the result is false, that is a is rational, b is irrational but a+ b is rational.
Leta= = anda+b= g where m, n, p, and g € Z, also n and g # 0.
N RS il ol i

q n qn
Since p, g, m and n are integers, then pn — gm and gn are integers.

Therefore b is rational, which is a contradiction.
Therefore the sum of a rational number and an irrational number must be irrational.

Question 12(b) (3 marks)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3

Criteria arks |
o provides correct proof 3=
e proves the inductive step, or equivalent merit 2 W
e establishes the base case, or equivalent merit L=
Sample Answer:
Step 1: By definition «; = 4, and by the formula u; = % (13 x 5!+ 15) =4
So the result is true forn = 1.
Step 2: Suppose the statement is true for n = k, that is ux = 55 (13 x 5¥+ 15).
Prove the statement is true for n = k + 1. Now, by definition,
Uy =S —3
== 1 k =
=5x 2 (13x55+15) -3
=2 (13x5x5"+75) -9
(n x sk+1 4 15)
=2
Step 3: We have shown that if the result is true for n = k then it is also true for n = k+ 1.
Since the result is true for n = 1, using the principle of mathematical induction, the result
is true for all positive integers 7.
Disclalmer
The ined in this Isi for the p of only hing stafl. It does not constitute advice 1o students, Further it is not the intention
of CSSA to pravide specific marking outcomaes for all possible CSSA Trial usc Examination answers, Ralhuv he purpose is to pnMda teachers with information so that they can
better explore, understand and apply HSC marking requ 85 i by the NSW or ly is made or impliod with
respect o the application or use of CSSA Trial HSC Exam? i in relation to any spoc-ﬁc Triall HSC Eanlnatm question or answer. The CSSA assumes
no liability or y for the acct g or usefulness of any Marking Guidelines provided for the CSSA Trial HSCG Examination papers.
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Question 12(c) (i) (1 mark)
Qutcomes Assessed: MEX12-4
Targeted Performance Bands: E1-E2

Criteria Mark

e correct proof 1

Sample Answer:

'+77" = (cos@ +isinB)" + (cos @ +isin@) ™"
=cosn6 +isinnB +cos(—nB) +isin(—n6) by De Moivre’s Theorem
= cosnB +isinn® +cosnb — isinnd since sine is odd and cosine even
= 2cosnf

Question 12(c) (ii) (3 marks)
Qutcomes Assessed: MEX12-4

Targeted Performance Bands: E2
Criteria ' Marks
e correct solution 3
o finds corrcct values of cos 6 2
 correctly substitutes result from (i), or equivalent merit
Sample Answer:

3(Z+7%)—(z+z7 ) +2=0
3%x2c0820 —2cos@8+2=0 from part (i)
3c0s20 —cos@+1=0
3(2cos*0 —1)—cosf+1=0
6cos’ 8 —cosf —2 =0
(3cos@ —2)(2cos6+1)=0
V3

Now cos 6 = % =:~sin6=:|:\/T3 and cos @ = —% = sinf = :i:——

2+iV/5 —1+i/3
Soz= 3 Orz — 3 :
Disclalmer
The ed in this d igi forthe p i i of only g staff. it does not constitule advice lo siudents. Further it is nct the Intention
of CSSA to pravide spacific g out tor all possib CSSA Trial HSC E . Rather the purpose Is to provide teachers with information so that they can
betier explore, understand and apply HSC marking blished by the NSW Nog or is made or implied with
respect 1o the application or use of CSSA Trial HSC Examdnallon Mam»g Gudtllms In relation to any specific “Trial' HSC Eummuon question or answer. The CSSA assumes
no llabidity or resp y for the y or of any 9 p for the CSSA Trial HSC Examination papers.
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Question 12(d) (i) (2 marks)
Qutcomes Assessed: MEX12-3
Targeted Performance Bands: E2

Criteria Marks |
o explicitly shows that 74(2) = rz(2) 2
e findst =2 1
Sample Answer:

It’s simplest to equate k components of the vectors, since they are linear expressions in 7.
S0 2r—4 =t—2=>t =2 seconds.
Substituting into { and j components confirms 1A(2) =rp(2)=4i+4;+0k.

Question 12(d) (ii) (2 marks)

Qutcomes Assessed: MEX12-3
Targeted Performance Bands: E2-E3
Criteria Marks |
e correct solution 2
o correctly differentiates z5(7) 1

Sample Answer:
Differentiating rg(t) gives vp(t) = i+2tj+k. Whent=2,vp(2) =i+4j+k.

So the speed of particle B at 1 = 2 is |vp(2)| = V12 +42 + 12 = 3V/2 metres per second.
Question 12(e) (3 marks)

Outcomes Assessed: MEX12-5
Targeted Performance Bands: E2-E3

Criteria Marks
e correct solution 3
e correct evaluation of integral 2
e sets up integral and attempts integration by parts 1
Sample Answer: Total mass of sand spilled is given by:
5
M(5) = / te 'dt
M(t)=te™ 0 .
u=t=>du=dt = [—“’_']3— / —e'dt
dv=e'dtz>v=—e" 9
= —5e~5— [”1];
=-5¢3—-e3+1
~ 0.9596

So approximately 40 kg of sand remains.

Disclalmer

The in this o Is furthe p i of only g staff. It does not constitute advice to students Funhur it s not the Intention
ol CSSA to provide specilic for all p CSSA Trial HSC Examination answers. . Rather lm P lslo provide hers with i ion sa that thoy can
better explove, understand and apply HSC as by the NSW A Nog or y 18 made or implied with
respect b the ap#lnz!lan ot use of CSSA Trial HSC Examination Marking Guidelines in relation to any spacific ‘Trial’ HSC Examination question or answer. The CSSA assumes
no hability or y for the or usefulness of any Marking Guidolines provided lor the CSSA Trial HSC Examination papers.
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Question 13 (15 marks)

Question 13(a) (2 marks)
Qutcomes Assessed: MEX12-3

Targeted Performance Bands: E2
Criteria Marks |
» correct solution 5 B (et
~ @ completes the square on x and y, or equivalent merit 1
Sample Answer:

P4y +24+2x—14y+25=0
P42+ 14+y* — 14y +49+72 = =25+ 1+49
x+1)2+ (=72 +2=25

-1
r—| 7
0

Question 13(b) (3 marks)
Outcomes Assessed: MEX12-4, MEX12-8
Targeted Performance Bands: E3

Therefore =5

Criteria Marks
e correct region shaded 3
o correctly sketched both shapes and at least 1 point of intersection, or correctly sketched 2
region without points of intersection
o correctly sketched circle or hyperbola 1
Sample Answer: Im
2] < VI0=>x2 +y2 < 10. }_@J--fx (1,3)
Im(2?) > 6 = Im(x> -y +2ixy) > 6 T
= x> 3. "
Solving x? +y? = 10 and xy = 3 gives ! \ 3.1)
(¢ [ §
a2l V10 0 ' Re
2 + (;) =10 —t — i
2 \ ,
() =102 +9=0 o /
_3. _'1 /l
(Z-9)(2-1)=0 o i
Sox==£3orx==l.
L-3)) |_vio
So the points of intersection are 3 +i, —3 — i, 1 +3i, and —1 — 3i.
Note that xy > 3 is equivalent to y > % whenx >0, buty < % when x <0.
Disclaimer
The i i ined In this do is for the of only hing stalf. It does nol constitute advice to students. Further it is not the intention
of CSSA to provide specific ing for all bl CSSA Trial HSC E: . Rather the Is to provide leachers with Information so that they can
better explore, understand and apply HSC marking ruwlmmenls. as established by the NSW Education St A No or y Is made or implied with
respect to the appfication or use ol CSSA Trial HSC E: Guidel in relation to any specific Trial' HSC Examination question or answer. The CSSA assumes
no lability or responsibility for the Y or useful of any Marking Guidelines provided for the CSSA Trial HSC Examination papers
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Question 13(c) (3 marks)
Outcomes Assessed: MEX12-5

Targeted Performance Bands: E3
~ Criteria ) Marks
e correct solution ' 3¢ |
e completing the square in the quadratic denominator 21l
| progress using a correct algebraic manipulation or a division i 1
Sample Answer:

/x2+4x e x2+4x+13—l3
X2 +4x+13 x2+4x+13

=/(l x~+4 + 13)
= / -
(x+ 2)2 +32
13 x+2
i ( 3 ) e
Question 13(d) (i) (2 marks)
Outcomes Assessed: MEX12-3, MEX12-7

Targeted Performance Bands: E3
Criteria | Marks |
e correct solution =2
o finding an expression for cos & or similar, [ 1
Sample Answer:
1 0 0
Consider the basis vectorsi= | 0 | , j=11]|andk=|0
ko 0 1
V-l Vi
Fory # 0, COSO = —= = —
Il 2 +v 24032

1%} V3

Similarly, cos 8 = ,and cosyY = ———n .
VViZ 412 4132 V2 +v2 4 v32

2 2
V] 1)
So.cosza+cos2[3+coszyz e o0 TR, [
m \/V|2+V22+V32

2
V3
4 :

(\/V12+V22+V32)

V|2 T V22 + V32
V[2+V22+V32 V|2+l’22+V32 V|2 +V22+V32

1

thnll\sr
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Question 13(d) (ii) (1 mark)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E2-E3

[ Criteria Mark
‘! e correct solution 1

Sample Answer:

c0s272° +cos? 36° + cos?y = 1. Hence, by calculator, cos?y = } = cosy = +3.
Choosing the positive acute solution gives y = 60°.
So the angle of elevation is 90° —60° = 30°.

Question 13(e) (i) (2 marks)
QOutcomes Assessed: MEX12-6, MEX12-7
Targeted Performance Bands: E2-E3

Criteria | Marks
e correct solution g
o resolves at least one set of forces correctly 1

Sample Answer:
Consider the forces on each mass where g = 9.8 m/s” and air resistance R = 2.5N.

Resolving forces where Adding these gives:
T T||R F = ma gives: 11a=5x9.8-5=>a=4
Substituting back gives:
z| |3e 8¢ 8a=8x98-T-25,and P —Ax98=-T—25
3a=-3%x98+4+T—-2.5 - T =439N

Question 13(e) (ii) (2 marks)
Outcomes Assessed: MEX12-6, MEX12-5
Targeted Performance Bands: E2-E3

Criteria ' Marks |
® Prowdes correct solution ‘ ' i % =
» integrates correctly to find an equation for displacement ‘ 1 |

Sample Answer:

From part (i), a = 4, and working w.r.t. time Hence impact at x = 1. 62 =212 =1.62

gives v =4 +¢;. Sot=+0.81=0.9s

When ¢t =0, v =0 and hence ¢; =0. Substituting into v gives v=4 x 0.9 = 3.6
Sox=22+¢; m/s.

When t =0, x = 0 and hence ¢z =0.

Disclaimer

The ined in this d is d for the p ol only hing staff. It does not constitule advice to students. Further it is not the Intention
of CSSA to provide specific marki for all possibl CSSA Trial HSC Examination answers. Rather the purpose | isto pmndo teachers with inlormation so that they can
better explore, understand and apply HSC marki Q as by the NSW Educals or y is made or implied with
respect o the application or use of CSSA Trial HSC Marking G in refation to any specific Trial' HSC Eumnabn quostion or an:wor The CSSA assumes
no liability or biity for the P or useluiness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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Question 14 (14 marks)

Question 14(a) (2 marks)
Outcomes Assessed: MEX12-6, MEX12-3
Targeted Performance Bands: F2-E3

Criteria Marks
e correct solution 2
e finds the unit direction vectors of £ and Fp 15

Sample Answer:
N i = 1 o 1 1
The unit direction vectors of Fy and Fg are Fy = — [ 2 | and Ffp=—1(1].
Ve | V3,
Given the magnitude of F} is twice that of Fp, the direction of the forces acting together is

. g (-1 ) 1_A@ =1 ;! ] 1-v2
2‘”’*7(% *ﬁ(})-% AN T E

1-v2
Note that any multiple of | 1+21/2 | is valid.
1+v2

Question 14(b) (2 marks)
Outcomes Assessed: MEX12-4

Targeted Performance Bands: E3
Criteria Marks ‘

e correct solution 25l

e correctly realises denominator or equivalent merit | 1 ‘I
Sample Answer:

x+1
by 0 : ' Thus Re(w) = 5—————

Write z in Cartesian form as z = x + iy. X*+2x+1+y

i ies it ci 2= x+1 .
Since 7 lies on the unit circle, x2 +y% = 1, = . (Eince 2 LP=1)

: (1) 2x+2
x+1)—
Then w = — X - = l
(x+D)+iy " (x+1)—iy 7
(x+1)—iy
(x+1)2 —i2y2

Dbdll!lw
Thei ined in this do I8 i 1 for the i of only g staff. It dows not constitulo advice to students. Further it is not the Intention
of CSSA to provide specific marki for all ib CSSA Trial HSC Examlnanon answers. Rarm lho purpose Isto pmvbn teachers with information so that they can
better explore, understand and a| ryusc 1k d by the NSW E or y is made or implied with
respoct to the application or use of CSSA Trial Hsc Ex Marlung in rNallon to any spuwc “Trial' HSC Eummalm question or answer. The CSSA assumes
no labflity or llity for the y pl ar ugetul ol any p for the CSSA Trial HSC Examination papors
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Question 14(c) (3 marks)
Outcomes Assessed: MEX12-4, MEX12-8
Targeted Performance Bands: E3

Criteria _ Marks

e correct solution 3
' e finding two arguments for the square root of z 2
| o finds Arg(z) and |z 1
Sample Answer:

z:eig‘ +1=cosf+]1 +isin3"- Let w? =z and by De Moivre’s theorem,
E 2 w) =% or —”—" and |w| = 3",
= % e 343: Arg( ) 6 | I

So A =tan~ ! =% So the two roots are

0 rg(z) V3 6 and 3V/agi"12 qnd 3Y/4e—"%/12
l2) = =3

Question 14(d) (i) (1 mark)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3

l* 3 Criteria ) , . Mark
e provides correct proof (S
Sample Answer: (a—3b)eR=> (a—3b)2 >0

a® —6ab+9b* >0

a* +9b* > 6ab

Question 14(d) (ii) (2 marks)
Outcomes Assessed: MEX12-2
Targeted Performance Bands: E3

Criteria Marks
e provides correct proof 2
e some progress towards correct result [ 1
Sample Answer: Adding these inequalities gives
1) 2 2 >
From (i): a” +9b" > 6ab 2a% + 10b* + 18¢> > 6(ab+ac + bc)
2
@ +9¢” > 6ac @ +5b* +9¢* > 3(ab+ac + be),
2 2 .
b” +9c¢° > 6bc as required.
Disclaimer
The information contained in this document Is for the p ol only g stafl. It does not constitute advice to students. Further it is not the intention
of CSSA to provide specific i it for all p CSSA Trial HSC _ Rather the purpose is to provide teachers with informalion o thal they can
better explore, understand and applstc marking recs as bythe NSW i Authority. No guarantee or warranty Is made or implied with
respect 1o the application or use of CSSA Trial HSC Marki defines in relation to any specfic ‘Trial' HSC Examination question or answer. The CSSA assumes
no Rabllity or resp for the or useft of any Marking Guidalinos provided for the CSSA Trial HSC Examination papers,
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Question 14(e) (i) (1 mark)
Qutcomes Assessed: MEX]2-3
Targeted Performance Bands: E2

[t= Criteria ' Mark

| e correct solution 1

Sample Answer:
Oﬁl = %g. The direction vector of r is QM| = OM; — @ = %1_) -9q.
Since 7 passes through the point Q, the equation is r = g+A(3p - q) as required.

Question 14(e) (ii) (3 marks)
QOutcomes Assessed: MEX12-3
Targeted Performance Bands: E3-F4

Criteria | Marks |
e correct solution 3 &l
e finds 4 and A, or similar progress 2 |
« finds equation of line through PM>, or similar progress 1 |

Sample Answer:
As in part (i), it can be shown that s, the equation for the line through PM,, is given by

s = p+ (39— p) for some scalar .
To find X, we equate 7 and 5. Thus p+ . (3g— p) = g+A(3p—q)
Rearranging, we have (1 —p — %—)g— (1-2- §)g=0
However, since the vectors p and g are not parallel, this is only possible if both

I-p—%=0,AND1-2-4
which has the solution A =y =

Disclaimer

The ined In this d mi ded for the p | of only Q) stalt. i does not constituto advice to students. Further it is nol the intention
0f CSSA to provide specific marking outcomes for all possible CSSA Trial HSC Examinalion answers. Rather the purpose is 10 provide leachers with information so that they can
betler expiore, understand and apply HSC marking roquirements, as established by the NSW E: Stand: Authority. No gs Or warranty is made or implied with
respect to the appiication or use of CSSA Trial HSC E Marking Guid in relation to any spacific “Trial' HSC Exaimination question or answor, The CSSA assumes
no liability or y for the a ! ar usefulness of any Marking Guidolines provided for the CSSA Trial HSC Examination papers,
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Question 15 (15 marks)

Question 15(a) (4 marks)
Qutcomes Assessed: MEX12-6, MEX12-7
Targeted Performance Bands: E3-E4

Criteria Marks
e correct solution 4
e finds correct expression for ¢ as an intergral dx or equivalent merit 3
» makes a justification for thelr choice of v < 0 or v > 0 for dx/dt 2
[ o finds correct expression for v* or equivalent merit 1
dx
Sample Answer: v= — 4x—x2+5
dr/il =
(37) =2-= o M
dx dx 4x—x2+5
—-v2=/(2—x)dx = =1
2 2 Vv 32 = (x = 2)2
1 =
—v2=2x—§—+c‘1 Sot= | - .
2 2 2 _(x-2)?
V=4x—2+c o
Whenx=35,v=0,s500=20—-25+c3. = —sin~! (T) +c3
S =5= v2 =4x—x*+5.
Whenx=5,v=0anda=2—x= -3, Whent =0,x=5,s00=—sin ' 1+cs.
so the particle’s subsequent motion willbe - S -~
towards the origin, i.e. v < 0. o il Sl TR B
Rearranging gives x = 2 —3sin (t — §).
Note, x = 3cost +2, x = 2 — 3cos(t + xt) and x = 2+ 3sin (t + J) are acceptable also.
Question 15(b) (i) (2 marks)
QOutcomes Assessed: MEX12-5
Targeted Performance Bands: E3
| Criteria Marks
e correct solution = 2
e progress towards integration by parts - 1
Sample Answer:

’ = e 1 e e 1 n—1
Applyn:g lmtegrauc:n by parts to Sol, = [__ (log, x) ] / r_t(_og%r)__ dx
= / P (log, x)" dx *

1 1 (log

n Eo L —— + 0 e
u = (log,x)" = du=n(log,x)"" X ;dx
dv=xtdx=>v=—x"!

=nl1—— as required.

Disclaimer
The information d in this Lis d for th of only staff, It does not constitule advice to students. Further it is not the intention
of CSSA to provide specific marking outcomes for all ponblc CSSA Trial HSC i Rather the is to provide with tion so that they can
petter explore, understand and apply HSC marki bylhoNSW No g or is made or implied with
respect to the lpplunon or use of CSSA Trial HSC Ex Mandng Guidelines in relation to any specilic Trial' HSC Exam\naﬂon question or answer. The CSSA assumes
no liability or ibility for the Y or ol any Mamlng Guidelines provided for the CSSA Trial HSC Examination papers.

— 18-




Question 15(b) (ii) (3 marks)
QOutcomes Assessed: MEX12-5
Targeted Performance Bands: E3-F4

| Criteria i Marks |
# correct solution |
e correctly iterates to /o and evaluates Jy or equivalent merit 2
e correctly iterates to 7,_3 1
Sample Answer
1
= / = (log,x)" dx =n(n— 12~ (1 4n)
1
1
=n1,,_1—l— =n(n-1) [(n—Z)I,,_3——]——(l+n)
e € (5
1 1 1
=n [(n— 1)1, — ;:, -~ =n(n—1)(n—-2)l_3— ;(l +n+n(n—1))
(4

Iterating n times gives

=l 2) xlxlo—l{l+n+n(n—l)+ +(n(n—l)(n 2) X -- 2)]

1
=nllp— = ("Py+"Pi+"Py+ - +"Py_1)

& Lol 1
But [y = izdx == [—J = 1— —. Then substituting this in gives:
2 20 e
l 1 n n 1 n n - n
b= l—; —;(Ib+ P +"P+---+"Py) and since n! =" P,
1
=n!— = ("Po+"Pi+"Po+ - +"P,_) +"P,) as required.
Question 15(c) (i) (2 marks)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E3
Criteria | Marks
e correct solution - 2
o finds an expression for /* in terms of A o et
Sample Answer:
Applying vector distance formula gives
—
- |AB| =(S—(=1+A) + (3= (14+A))2+(=3— (4—1))?
=(6-4)2+2-2)2+(-7+2)2
=36— 124 +A%+4—4A + 22 +49— 142 + A2
=31% — 304 -+ 89 as required.
Disclaimer
The ved in this du is for the of only g staff. It does not constitule advice to students. Further It is not the intention
of CS8A 1o provide spocilic marki !ov an CSSA Trial HSC Examination answers. Rathor lhn ) pUrpose | isto pmvdn teachers with information so thal they can
better explore, understand and wply HSC as by the NSW E Sty is made or implied with
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Question 15(c) (ii) (3 marks)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E3

Criteria Marks
e correct solution 7 3
o determining the magnitude of BC, or equivalent merit 2
| e evaluation of BC using a projection, or equivalent merit 1

Sample Answer:

o 144 5 —6+A -2
Project BA= | 1+4 |—| 3 | =[—2+4 | onto the direction vectorof r: { 0 |.
4—2 -3 7-4 1

e Bl () ' (:73—1}) r
HERAO TG

12—m+7-2 2\ 19-32 (2
— 0 = 0
a+1 : 5 :

—12 —31)?
== \Bcl =322 —30A +89 - (—“’T)— ((—22+1%)
2 2
— 32230 +89— “;“”9’1 =§(}.2—6A+14)asrequired.
Question 15(c) (iii) (1 mark)
Outcomes Assessed: MEX12-3
Targeted Performance Bands: E3-E4
L—— ' Criieria Mark
| @ correct solution 1

Sample Answer:
Completmg the square on the expression for d? gives
6
= g(lz —6A+14) = ((l 3)% +5), which is minimum when A = 3.

So the minimum distance between randrisd = 2(5 = /6 units.

Disclaimer

The information contained in this cocument is for the ¢ of only teaching stafl. It does not constitute advice to students. Further it is not the intention
oICSSAlnpmvideupadﬁcmarkhgwwomutoralposuocssAma‘HscL Rather the mhoprwbe with s0 that they can
better explore, understand and apply HSC marking req as € by the NSW i h No g or is made or implied with
respect 1o the application or use of CSSA Trial HSC G In relation to any specific Trial Hsc Examinaton question or answer. The CSSA assumes
no liability or resp y for the y or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examination papers.
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Question 16 (15 marks)

Question 16(a) (2 marks)
QOutcomes Assessed: MEX12-2
Targeted Performance Bands: E3-F4

Criteria i | Marks |

e provides correct proof 2

e deduces that m < m+ n, or equivalent merit 1

Sample Answer:

For n > 1, the following inequalities are true
I<n+1
2<n+2

m<n+m

Multiplying these inequalities gives
m! < (n+1)(n+2)(n+3) X+ x (n+m)

Multiplying both sides by n! gives
min! <n'(n+1)(n+2)(n+3) x -+ x (n+m) = (n+m)! as required.

Question 16(b) (3 marks)
Outcomes Assessed: MEX12-6, MEX12-7
Targeted Performance Bands: E3-E4

Criteria ' ‘Marks |
e correct solution ] 3
e correct reformulation of integral using parts 2
e correct substitution & = y/x or 8° = x, or equivalent merit 1
Sample Answer:
Let 6% = x = 20d0 = dx.
So /cosﬁdx:Z/OcosOdO Now, let u = 0 = du =d@

and dv =co0s8d08 = v =sin 0

=) (Bsine —/sin BdG)

=2(0sin6 +cos8) +c

=2 (Vsiny/x+cos /x) +¢
Dlldalmnr
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of CSSA to provide spacfic marki lur al CSSA Trial HSC Eumhulnn answers. Rather the  purpose Is 10 provide taachers with information so that they can
betier explore, understand and apply HSC i s, as e d by the NSW Education Stand: Authority No or Y Is made or implied with
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Question 16(c) (5 marks)
Qutcomes Assessed: MEX12-5
Targeted Performance Bands: E4

Criteria
| e correct solution : 7
© makes correct substitution into integral, or equivalent merit
« finds correct expression for the area, or equivalent merit
» finds x-values of the tangent points
e sets up simultaneous equation, or equivalent merit
Sample Answer:
Solving simultaneously gives y+ (y—k)>=1 = y¥+(1-2k)y+k-1=0.

This is a quadratic in y with one solution so A =0

=
— oW s B
B

> (1-2%)2-4(R—-1)=0 = 1-4%k+42—-4k>+4=0 = k=3
Subsntutmgthnsbackmgwes y2+(1——)y+7‘—1=0 = )'2"%)""126 0
= (v——) =0. Soy——andx—:tﬁ
Foreqnofsemlcucle 2+ (y- 1)2—l¢y—-_—\/1_x2=>y=% .
E
3
So Area =/32?(%— /l—xz—xz)dx .'.Area=\/§— 2cos’ 0d6

whﬂl

=2f§(%—\/1—_x2—x2)dx =V3- / (cos26 +1)d6
0

=3 [}sin20 + e]0
_2[4x—lx3] —2/ V1—x%dx =3- (\_{_ I
_3/3 - 22
Now, let x = sin 8, dx = cos 846 = J4£ — Z units® & 0.25 units
b 4
3
= [s—g—l?] ——2/ vV 1—sin? @ cos0d6
0
Question 16(d) (i) (1 mark)
Qutcomes Assessed: MEX12-2
Targeted Performance Bands: E2-E3
Criteria ) e Mark
| e correct solution B 1
Sample Answer:
e 2 e 2
1+,p 1+1+5 l+,_¢_l+|_‘6
— 3+v/5  1=y/S — 3=v/5 , 14+v/5
1+V5 ~ 1-v5 1-v5 ~ 1+/5

_ =2-2/5 . =212+/5

- = |

= ”2 3 = @ as required. = 1‘2 3 = 1— @ as required.
Disclaimer
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Question 16(d) (ii) (3 marks)
Outcomes Assessed: MEX12-2

Targeted Performance Bands: E4
Criteria B Marks |
e correct solution 3
e correctly using assumption 2
» correctly showing f0(1) = 1 T
Sample Answer:
Step 1: Show (1) = I.
2 2 2 2
1+v5)" (1-v5 0Rf°(1)=w
2 2 ¢'-(1-9)
1) = 2 _ 2
W= 1 _9-1+29-¢
T 201
201 :
(1+2\/§+5)—(l—2\/§+5) -—w—_l=l,asrequxred.
— 2(1+V5-1+V5) So true for n = 0.
45
= ——= = 1 as required. So true for n = 0.
4/5 E

(0""2 Pt (1 3 q,)k 12
q,k-:l _( = )k+l'
ku3 (I e ¢)k+3

<P"‘2 [L=gpe

Step 2: Suppose the statement is true for n = k, that is f%(1) =

We are now r.t.p. the statement is true for n = k+ 1, thatis f¥*1(1) =

1)y = fork1)
1
0
01_(|_¢)kll
q,k|2_(]_(p)k+2
" ¢k+2_(1 _‘p)ki2+(pk+l _(1 —(P),H'l
- o7 — (1 — p)kt2

|
k+2 k+2 k-2 k+2

Sge e ( ) (=) (1-<p)
= (pkcz_ l__(p)ktz ’

i)t

¢k—l 7 R (] = ‘p)k1-2

=(I=p)ft= : ,
(pIH (1 — )2 from part (i) as required.

Step 3: We have shown that if the result is true for n = k then it is also true for n = k + 1.
Since the result is true for n = 0, using the principle of mathematical induction, the result
is true for all integers n > 0.

=1+ by assumption

Tne Inlmmum contained n this document is for the of only hing staft. It does not constitute advics to students, Further it Is not the Infention
of GSSA 10 provide specific marh forall (‘SSA Trial HSC E . Rather the P u 1o provide leachers with information so that they can
better explors. undenstand and appty HSC marking mqulmanla as eslablished by the NSW E: St A y. No gt or Is made or Implied with
respect 1o the q:pllalinn or use of CSSA Trial HSC E: Marking in mmi-m to any specitic “Trial' HSC Dnummulun question or answer. The CSSA assumes
no liabifity or y los the P or L | of any Marking G p for the CSSA Trial HSC Examination papers.
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Question 16(d) (iii) (1 mark)
QOutcomes Assessed: MEX12-2
Targeted Performance Bands: E3-E4

Criteria ' Mark

" e correct solution 1

Sample Answer:

(P"+2—(1 _q))n +2
Jﬂfﬂ(l) e hm o @il — (1 — @)+l

s,
8

as|1—@| <1, lim(1—@)¥=0
k—yo0

Il
b

o, ontl

n+1

~leg

dividing top and bottom by ¢

If
3
i’i-l-
8

Disclaimer
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