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Section 1

10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section _
Use the Multiple-Choice Answer Sheet for Questions 1-10

y i

Below is the graph of a function.
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2 Which of the following expressions is equivalent to / — X7
e | V=2

A, %Sin_l (2x)+¢
B. sin7!{2x)+¢
C. jcos™H{(2x)--¢
D. cos7!(2x) +¢

3 Marie has attempted to differentiate the inverse cosine fi unction, but has made a mistake
in her working below,

1

y=cCos o x
X =1Cosy line A
dx
—- =sin line B
% y in
d 1
oA — - line C
dx  siny
d 1
o_. —_— line D
dx 1 —cos?y
B 1
RV

In which line has shc made her mistake?

A. linc A
B. lineB
C. lincC
D. lineD

4 Which of the following expressions is NOT equivalent to 2sin arsin2a ?

4 {cos o — cos® at)
4cosasin® o

COS O —CcOs 3

o 0w >

2{coso —cos3a)



5 The direction field diagram below has a particular solution shown by the curve sketched
on it

Whizh of the following dilferential equations and Cartesian equations satisfies the
soluzion curve sketched on this direction field?

A. %:22;22 andy3=x2—2x+3
B. %:22;22 and y? =x> —2x -3
C. %:hyzzandy:‘:?)(xzwlx-l-ﬂ
D. %=zxy;2andy3=3(x2—2x—3)

6 In triangle ABC, what is the exact value of sin(4 + B)?

(5
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A
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Which of the following is an odd function?

S 0w »

Z 4-cos =Ty

(=)

(x)
(%)

(x) =% 4-cos™! (1 —x)

——cos‘lx

O

o
||

Il

&,

(x) =F —cos™1 (1 —x)

Which of the following is the length of the projection of & onto g?

D.

B
)
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Consider the vectors OA = a, OR = b and OC = C.

2h+

e= —3— which of the following is true?
A. AC=2BC

B. 2AC=BC

C. 2AC=3BC

D. 3AC=2BC

Let X be a random variable with a binomial distribution, with 7 independent trials each
with probability p of success. If p changes from 0-6 to 0-5, which of the following is

true?

A.

B
C.
D

The mcan of X increases and the variance of X increases.
The mean of X increases and the variance of X decreases.
The mean of X decreases and the variance of X increases.

The mean of X decreases and the variance of X decrcases.



Section 11
60 marks

Afitempt Questions 11-14
Allow ahout 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing bookiets are available.

Your responses for Questicns 11-14 should include relcvant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

(d)

(c)

3
Solve —— < 1.
ve x—2-

If 8 =sin~! -, show that cos28 = g

)] w—

7t
Using the substitution = /x evaluate f Sm\(/\_ﬁ) dx.
0 X

Given g is a unit vector and (x—a)- (x+a) = 24, evaluate |x|.

(1) Write the expression 21/3sinx + 2cosx in the form Rsin(x 4+ o) where R > 0
and0 < o < g .

ai) Hence find the value of k, where 0 < k < 2x, for which

/: (2\/§cosx—231nx) dx =2,



Question 12 (14 marks) Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

(¢)

Emma is the driver of a car and is planning to take six of her friends to a local soccer
match. She can take at most four passengers in her car. She will need to drive two trips.

Determine the number of different ways in which her friends can be selected for the first
trip.

In each round of a game, the player rolls five standard six-sided dice. They win the
round if cxactly two dice show a result of 2. Out of 1000 rounds, what is the expected
number of wins?

Given the pair of paramctric equations x = 3cos? 0 and y = sin 6 cos @ for 8 € [O, %}
find a Cartesian equation in the form y = f(x) .

bl

Prove by mathematical induction that
[X2+2X22 43X 27 4+ x 2" =24 (n—1)2"

for all positive integers 7.

For the quadrilateral PORS, PS= ﬁ =g and ,J_'S_Q> =Sk = b, as shown in the diagram

below.

Q o ] R
P a "

If'fTﬁ‘ = |S_Q)

, use vector methods to prove that PORS is a rectangle.




Question 13 (16 marks) Use a SEPARATE writing booklet.

(a) The first camel arrived in Australia in 1840, Camels were released into the wild in the
1920s and have become a pest that is a threat to fragile native ecosystems. The growth
rate of the population P millioas of wild camels in Central Australia at time 7 months

after the end of 2021 is given by
dP 1 P
—=—P1-=.
dt BOP ( 3)

The wild camel population was reported to be 1 million at the end of 2021. That is, when
t=0,P=1.
1 !

3
i)  Showthat ——— = — +——.
W oWt S R TP T3 p

(ii)  Solve the differential equation to show that P = ——
- 2e¢7%0 1

(iii)  Write down the limiting population of the wild camels.

(v}  How many years will it take for the population to become double what it was
at the end of 20217

. . 9 i
(b) Consider the shaded region bounded by the curve y = 9 — - the coordinate axes, and

-

the line y = A as shown in the diagram below.

y (cm)

hem e

X (em)

A 0llow vase is gencrated by rotating the section of this curve in the first quadrant about
the y-axis. The vase is being filled with water at a constant rate of 50 cm’/min. Find the

. N 50 )
depth » cm of the water at the instant when it is rising at a rate of e cm/min.

Question 13 continues on page 9



Question 13 (continued)

(c)

To offsct the global rise in carbon emissions, Carolyn decided to re-grow a native forest
on a large property in western NSW previously used for grazing sheep. She removed the
sheep and waited for the {orest to regenerate naturally.

It has now been 10 years, and 30% of the property is now forested. Carolyn needs fo
return to the property to survey the types and sizes of the tree species present in the
forested arcas. She will use this data to calculate the amount of carbon that has been
captured on the property in the last 10 years.

To do the survey, Carolyn needs (o generate a random sample of points on the property.
Let P be the proportion of sampled points which are forested.

(1)

(ii)

If she generatcs a random sample of 100 points on the property, what is the
probability that £ exceeds 25%?

Using Table 1 below, or otherwisc, find the smallest number of points she
needs to sample such that P (P > 0-25) is at lcast 95-5%.

Table 1: Single decimal place table of P{Z < z)

+0 +1 +2 43 +4 45 +6 +T +8 +-9

b = | M

0-500 0-540 0-579 0-618 0655 0.691 0.726 0-758 0-788 0-816
0-841 0-864 0-885 0-903 0.919 0933 0.945 0.955 0-964 0-971
0-977 0-982 0986 0-989 0.992 0994 0.995 0-997 0997 0-998




Question 14 (15 marks) Use a SEPARATE writing booklet. !.
(a) A projectile is thrown at 20 m/s at an angle of inclination ¢ from a lake’s edge towards

a canoe that is 30 metres away and moving away from shore at 3 m/s as shown in the
dizgram below.

20m/s

30m 3ms
The position vector r(z) of the projectile ¢ seconds after it is thrown is given by

() = 20rcos o
T 52 1208 sin

!

] Do NOT prove this. |

(1) Show that the projectile lands in the cance if 205111 200—6sinex — 15=0. 2

(1) Find integers q, b, and ¢ such that 1
152 +92x° 4+ 3002 — 68x + 15 = (3x? + 16x—5){ax? +bx+c) .

(iii) Using the factorisation in (ii) and the substitution x = tan (%‘) , find solutions 3
for o so that the projectile lands in the canoe. Give your answers correct to the
nearest degree.

Question 14 continues on page 11
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Question 14 (continued)

(b)  Consider the polynomial P(x) = x° + kx* + mx +n with distinct zeros a, 8 and Y.
Let Q(x) be a monic polynomial with zeros &2, 82 and ¥ .
(i)  Show that Q(x*) = —P(x)P(—x).

(i)  Hence show that Q(x) = x° — (2 — 2m)x® + (m? - 2kn)x—n?.

(¢)  Consider the polynomial P(x) = x> — 3x> — x + | with distinct zeros &, 8 and 7.

(i) By using two applications of the result in part (b) (ii), or otherwise,
show that the polynomial R(x} = x* ~ 107x% 4 27x — | has zeros
at B* and y*.

(i) By assuming that ¢ > 0, and that the magnitude of « is significantly greater
than the magnitudes of § and 7, and by considering the sum of zcros of R(x)
above, explain why o* = 107 .

(i) ~ Hence find an approximation for & to 2 decimal places and verify it is a good
approximation for a zero of P(x).

End of Examination

—11-



EXAMINERS

David Houghton {Convenory  Oxley College, Burradoo

Geoff Carroli Sydney Grammar School, Darlinghurst
Rebekah Johnson Loreto Kirribilli, Kirribilli

Svetlana Onisczenko Meriden Schoal, Strathfield

Gerry Sozio Edmund Rice College, West Wollongong

Additional Disclaimer

tlsers of CSSA Trial J15C Craminations are advised that duc ta chunging NESA sxamination pelicies, it vatmo! be assumed that CS5A 'lrml H5C Gxaminations and NESA Examinations will, Irom
year 1 year, Sways Ty aipn with respect to vither cr otk che Ruoman agd conten) of veaninalion quest Candidates for H3C inns and their teachers should always anticipate o dynnmic
assessmcnt envisecment.

Copyr:ght Notice

-

w

The :Up}'nghl. i this cxaminztion papee is that of Calholic Schoals M5W Fimind ACN 819 3U3 364 trading as CESA - ©2022 Caholic Schogls NEW,

This examinatior: paper may only be uscd in sccardance with the CS5A Tial HSC Examination Teoms & Conditicns (Terrss), Those Tems should be read in [ull, The Terms contain a number of
camliticns incluting Umse celaling 10

a) b Lhis examination paper may be used for wial 115C examinations and or as a praclice papen

b)  whyn copics may be made of this examination papen;

¢ he sccurity and siorage requi [ar this ¢xaemination paper; and
d1  guidelines bor the consfuet of trial H3C examinations.
Some ol the material in this examinalion paper may have been capicd ancd izatcdl to you En | wilh the sbimary licence in section 130 of the Copyripht Act 1968 (Cih) (A,

Any lurther reprsduclion or commuaication of this maierial by you may be the subjeet of cupyright prolastisn under the Act.
[ o remave this ngticy.

—12--



CSSA

Section |
10 marks

Multiple Choice Answer Key

2022

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

MARKING GUIDELINES

Mathematics Extension |

Targeted Performance Bands

Question | Answer | Outcomes Assessed
e i METL] MBI L2~
2 D ME12-4
3 B ME12-7
4 D ME11-3
5 B ME12-4
6 A MEI11-3
7 B ME11-1
8 C MEI12-2
9 A ME12-2
10 C ME12-5 :

E2
E2
E2-I33
F2-Ii3
E2-E3
E2-E3
E3
E3-E4
E3-E4
E4

Question 1 (1 mark)
QOutcomes Assessed: MEII-1, ME11l-2
Targeted Performance Bands: E2

Solution | Mark

Reflect curve over the liney =x !
Hence A

Question 2 (1 mark)

Outcomes Assessed: MEI2-4

Targeted Performance Bands: E2

! Solution . Mark

3 ™ —

- Using — cos™! £{x) on reference sheet: /—— —cos 1 (2x)Fc. 1
Hence D

Disclaimer

The Infarmation contalned In thls document is inlended for the prafessional assistance of arly 'eaching stall, I does nat consiitule advice 1o students, Furlher it 13 not the inlention
ot CBSA ty provide spesific marking autcomes for all possible CSSA Trial MSC Examinztion answers. Ralher the purpose is 1o provide teaghers with infosmalion so_tnall 'lhuy'r:an
belter pxplare, undarsland and appiy HSC marking requirsments, as established by ihe NSW Education Standards Aulharity, Na guarariee or warranty is made or implied with
respect to the application or use of CSSA Trial HSC Examinzlion Marking Guidelines in reallgn 1t any specilic ‘Trlal' HSC Examination question or answer. The CE5A 2ssumes
nc iability or rasponsibility for the aceusacy, completeness or usehuness ol any Markrg Gu'delines praviced for the CSSA Trial HEC Examination papers.

6§200-2
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Question 3 (1 mark}
Outcomes Assessed: MEI2-7
Targeted Performance Bands: E2-E3

Solution

d
Tn Line B, & (cosy) = —siny # siny.

Hence B

Question 4 (1 mark)
Qutcomes Assessed: MEIl-3
Targeted Performance Bands: E2-E3

Solution

Mark

1
2sinasin2g = 2 x > [cos({o —2a) —cos(a +2a)]
= cos(—a) - cos(3x)
= COS & — COs 3¢
# 2{cosa —cos3ax)

But also,

2sin¢sin20 = 2sina x (2sin xcos &)
= 4sin® cccos
=4cosa (1 —cos? @)
=4 (cos o — cos’ o:)

Hence D _

Analysing the options, A=B while C#D, so the answer must he C or D,

©
D)

(B)

(A)

Question 5 (1 mark)
Outcomes Assessed: MEI2-4
Targeted Performance Bands: E2-E3

Solution

Mark

Checking the y-intercepts:

Hence B

A gives y = ¥/3 > 0, which does NOT match the graph.
B gives y = v/—3 a —1-4, which does match the graph.
C gives ) = v/9 > 0, which does NOT match the graph.
B gives y = v/—9 < —2, which doecs NOT match the graph.

Disclaimer

The information containied in this document |s Intended lor the professlonal assistance of only teaching stall. Il does nol conslitute advice to students. Further il 15 nol the Intention
of CS5A to provide: specific marking eulcomes lor all possible CSSA Trial HSC Examinallon answers. Rather 1ne purposa Is ta provide teachers with information so that 1hey can
better explore, understand and apply HSC marking requiremenls, as established by Ihe NSV Education Standards Authotity. No guarantese or warranly is made or imglled wilh
respoct 1o thg appl cation or use of CSSA Trial HSC Examination Mar<ng Guldelines in retatian ta 2ny specific 'Trial' HSS Examination question or answer. The CSSA assumes

na Katility ar responsibility for the accuracy, comgleleness ur uselungss of any Marking Guidelines pravided for the C55A Trial HSC Examinalion papers.
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Question 6 (1 mark)
Outcomes Assessed: MEII-3
Targeted Performance Bands: E2-E3

- Solution " Mark |
' —_ 1 ey 3 H — L i L __I.. .
sin(A +B) =sinAcosB+cosAsinB = 7 X 575 % i 1
- 4 _ 2
T V207 s |
Henee A ) o
Question 7 (1 mark)
Outcomes Assessed: MFEII-]
Targeted Performance Bands: E3
Solution Mark
Note the complementary angle result cos™! x = % —sin~!x.
ax)=5+ (% ~ sin"'lx) = —sin~!x which is NOT an odd function.
So, b(x) =5 — (5 - sin~!x) = sin~'x which is an odd function.
The domain of cos™ ' xis —1 < x < 1 so the domain of ¢(x) and d{x) {
will be given by: S1<1-x<1
-2<-x <0,
D<x<2.
which makes it impossible for these to be odd functions.
| Hence B o
Question 8 (1 mark)
Ouicomes Assessed: MEI2-2
Targeted Performance Bands: FE3-E4
' " Solution Mark
ke _Lkaa
PrOj,0 = T—= 8= T— 77
¢ . lal? lal |l
Where ﬁ 18 a unit vector in the same direction as projb.
124
L ba ab . 1
So the length of projection equal the length of |— = l— , but since
a 4
. : |a-b|
the dot product can be negative, the length will be |a|
Hence C
Disclaimer

The information cantained in this dacument is inlended for ke prafessional assistance of anly leaching stalf. T dees not constilute advice 1o students. Further itis rol Ihe inlention
ol C8SA 16 provida spacilic marking putcares fo: all possibla G554 Trial HSC Examination answers. Rather the purpase is lo provide teachers with Irformalion eo thi! lhey_can
bettar axplara, undsrsiand and apply HSC mark'ng requirements, as established by the NSW Edlucation Standards Autnoriy. No quarantec o wartanly is made or Implied with

. The CS8h assumes

respect lo the application or use of CSSA Trial HSC Examinallon Marking Guldelines in relation to any spectic Tria! HSG E

ion question or

no liakility or respansibiity [or Ihe accuracy, complelensss ar useluiness ol any Marking Guidalines provided far the CESA Trial HSC Examinalian papars.
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Question 9 {1 mark)
Outcomes Assessed: MEI2-2
Targeted Performance Bands: E3-E4

Solution Mark |
. bia _2B-a)
A = —_ ] = ————— —
3 = 3
B 2b+a a—-b
= — D=
EEE !
Hence |Z§| = 2|ﬁ)?
That is, AC = 2BC
Hence A )
Question 10 (1 mark)
Outcomes Assessed: MEI2-5
Targeted Performance Bands: E4
' o o Solution o Mark
Since the mean of X is np, if p decreases, the mean decreases.
The variance of X is 62 = npgq.
When p = 0-6, 62 = 0-6 x 0-4n = 0-24n 1
When p = 0-6, 62 =0-5x0-5n=0-25n
So the variance increases when p changes from 06 to 0.5, :
Hence C )
Section Il
60 marks
Question 11 (15 marks)
11(a) (3 marks)
QOutcomnes Assessed: MEII-2, ME11-7
Targeted Performance Bands: E2
_ o Criteria Marks
e Provides correct solution, either algebraically or graphically 3
« Multiplies both sides by (x —2)? tc create a quadratic incquality OR 2
corrcctly graphs the functions y = }‘E‘i and y = 1 OR other valid method
» Makes some progress towards an algebraic or graphical solution 1

Sample Answer:

2 <
x—2 =

Note x # 2

Multiplyirg both sides by (x —2)?
gives 3(x—2) < (x—2)?

Disclaimer

The Information contained in this doctument is Intended Jor the profeszional assistance of only teaching stafl. it does nat constiule advice ta students. Further il is nol the intention
of CSS5A 1o provide specific marking outzomas lo: 21l possible CSSA Trial HSG Examinallon answers, Rather tha purpose is to provice leachers with [alormation so 1hat they ¢an
better expore, understand ard apply HEC marking requiremenls, as established by Ihe NSW Educatior. Standards Authorily. No guaranlee or warrary is made ar implied wilh
fespest b the appl cation o use of CBSA Trial HEC Examinatisn Maring Guidelines In relation ta any spedific ‘Trial' HSC Examinallon question or answer. The CSSA assumes

0< (x—2)2-3(x-2)
0< (x=2)[(x-2)-3]
0< (x—2)(x-5)

Which has solution x < 2 orx = 3.

ng liakility ar respansioilly for the accuracy, comp'eleness or uselulness of any Marking Guidelnes provided fer the CESA Trial HSG Examinalion gapers.
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11{b) (2 marks)
Outcomes Assessed: MEII-3
Targeted Performance Bands: E2

‘Criteria Marks{
e Provides correct solution 2
# Finds a correct right- angled triangle and expression for sin @ and cos @
| OR uses ¢0526 = 1—2sin’ @ |
Sample Answer:
Tf 8 = sin~! (1), we have the triangle: So cos26 = cos’ 6 — sin® 0
1 NEORO)
3 3
g8 1 7 .
= 37979 as required.

11(c) (3 marks)
Outcomes Assessed: MEI2-4
Targeted Performance Bands: E2-E3

Criteria Marks
e Provides correct solution R 3
¢ Correct substitution but does not calculate new limits of integration cotrectly 2
¢ Makes some progress towards the correct substitution, even with errors 1

Sample Answer:

If u = \/x then x = «® and dx = 2udu.
Whenx =0, u=0and whenx= 2, u= 7.

;o
) \/_ =-2 lcosu}
So bm( / w x 2udu ¢

0 = —2[cos T —cos0]

=f 2sinudu - _2[_1_ l]
0 =4

11(d) (2 marks)
Outcomes Assessed: MFEI2-2
Targeted Performance Bands: E2

Criteria o ‘Marks
. » Provides correct solution 2
| » Correct evaluation of dot product 1
Sample Answer:
(x—a)-(x+a) =24 g =24+1%  (since|q| = 1)
x-X-g-x+xa-g-g=24 gl =25
Ix[2 - ia)? = 24 So |x| = 5 since |x| > 0.
Disclaimer

The infarmation conlained [n s decament 18 ‘nlerded for the professional ass’stance of only teaching stall. I does not constiute advice 1o studenls. Furtlier iLis not the intertion
of CSSA to pronvide specilic marking outcemes for all possible CESA Trial HEC Exam'nalion answers, Rather Ihe purpase is 1o provide teachers with information o that they can
beller explore, understand and apply HSC marking requiremenls, as establisked by Ihe NSW Education Standards Authorily. Mo guarantes cr warranty is made ar implad with
raspeel o the application or use of CESA Trlal HSC Examination Marking Guidelines 'n rg'allon ta any spocific “Trial’ HSC Examinalon question or answer. Thg CS5A assumes
no Nzbility ar respansivility tor the acturacy, campl aruselul of any Marking Gu'delines pravided lor thre CSSA Trial HSC Examination papers.
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11{e) (1) (2 marks)
Outcomes Assessed: MEII-3
Targeted Performance Bands: E3

_ Criteria ' _ Marks
e Providcs correct solution 2
o Correct approach to equate coefficients but with a mistake - 1]
Sample Answer:
T
Let 2+/3sinx 4 2cosx = Rsin{x+ &), where R > 0and 0 < ¢ < 5

RHS = Rsin{x+ )
= Rsinxcoso + Rsincosx

Equating coefficients gives Rcos @ = 2+/3 and Rsing = 2

Rrcos? q—R%sin=12+4 Rsina _ \2/_
2 Rcosor  2+4/3
o i tang = l
R =+4 andsince R >0, d /3
R=4 o T
x 6
So 2\/§sinx+2005x = 4sin (x+ E) }
11{e) (i1) (3 marks)
Outcomes Assessed: MEII-3, ME12-3, MEIZ2-4
Targeted Performance Bands: E3
_ _ Criteria _ Marks
e Provides correct solution 3
e Evaluztes integral correctly and equates with part (i) but with an error in 2
calculation
o Evaluates integral correcily or error carried forward 1
Sample Answer:
k, f .
f ( 2v/3cosx — Zsinx) dx =2 rom part (1):
6 4sin{k+ %} =4
k
[2x/§sinx+2005x}0 =7 sin(k—2) =1
T 3 5
(2\/§sink+2cosk)—— k"‘*ﬁ*:“'s—Tﬁa%:Tna"'
- — ... A% R IT
(2\/§sin0+20050):2 k=537,

2v/3sink+2cosk =4

Since 0 < k < 27, the only selntion is 4 = g

" L]
Disclaimer
Tha information ¢calale ed in 1his document is inlended for the proless onal assislance of only teaching stall, 1| does nol constitule advice to students. Further il is nol the ineation
of CE5A tv pravids specilic marking outcomes for all possible CSSA Trial HSC Examination asswars, Ralher Ihe purpose is to provide leachers wilh Infarmation 5o that thaey can
beller explare, understand and apply HSC markirg requirements, as eslablished by the NSW Education Standards Aulharity, Na guaranlee ar waitanly is ihade or implled with
respect to the app ication or use of C5S4 Tral HSC Examinatian Making Suldelises 1n relalion 'a any speailic "TNal’ HSC Exam’nalion questlcn or answer. The CSSA assumes
e Hakility of respansibility for the sccuracy, compleleness ar usefulnzss of any Markirg Gu delings provided lor thg CFSA Trial HSC Examinat’'on papers.
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Question 12 (14 marks)

12(a) (2marks)
Quitcomes Assessed: MEI[-5
Targeted Performance Bands: E2-E3

Criteria _ Ma_r_k_s_
® Provides correct solution 2
| ® Gives 8¢C4 only o 1

Sample Answer:

Emma must take 2, 3 or 4 friends in her first trip, in order to take at least 2 friends in the sec-
ond trip. Thercfore, the number of different ways she can choose is 6C, +6 Oy 49 C; =50.

12(b) (2 marks)
Outcomes Assessed: MEI2-5
Targeted Perforinance Bands: E3

B Criteria - Marks

e Provides correct solution 2

o Finding the term in p? _ |
Sample Answer:

' _— : 5. 75\ s_p & 1 5
Consider the binomial expansion (p+¢)° = }° k) pTq" wherep =z andg= .
k=1
We want cxactly two sixes i.e. when k = 3. Accordingly, the term in p? is (g) e
So expected wins= 1000 x (3) x (%)2 x (‘56)3 ~2 16075 -+ =~ 161 wins
12(c) (3 marks)
Outcomes Assessed: MEI]l-1, MEI1-7
Targeted Performance Bands: E3
| - Criteria - Marks

» Chooses positive square root becausc of domain of parameter 6 3

o Lxpresses y” as a function of x 2

* Writes y* as a function of cos & !
Sample Answer:
Starting with y = sin 8 cos 8 and Solving for y gives:
squaring both sides we have

9 3x—x?

9y = 9sin? 6 cos? @ y = 9
=9(1—cos’6)cos* 0 y= V3x—i?
=3 (3cos? 8) - (3cos? 9)2 3

T
. . O si 0 [ ,—]
= 3x— 2 noting thaty > O since 8 € |0 3

Disclaimer

The informatian conlzined in this document is Intended ‘or the professional assistance of only teaching stafl, t daes nol constitule advice to students. Furthes it is ot the intention
ol CSSA to provide specliie marking cutenmes far all possiblc CSSA Trial HSC Examination answers, Bather tl.a purpose |30 provide teachers with infcrmation s Ikal they can
beller explore, undersland and apply HSC marking requiremenis, as astablished by the NSW Education Slancards Autharily. No guarante ar warranty ks made or implied wilh
respect 1o the apalicalion ar use of CSSA Trial HSC Examination Mark'ng Guidelines in ¢latian to any specilic “Trial' HSC Examinallon gueslian ar answer, The CSSA assumes
no Bability ar respansibility for the aceuracy, completeness or usafulness of any Marking Guidelines providod lor tho CSSA Trial HSC Examination papers.
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12(d) (3 marks)
Qutcomes Assessed: MEI2-1, ME12-7
Targeted Performance Bands: E3

Criteria i _ | Marks

¢ Completes the proof correctly
« Substitutes the correct expression for n = £
e Demonstrates the result true for n = 1

Sample Answer:

Step 1 Prove the result true forz= 1.

LHS=1x2 RHS =24 (1 - 1x2%)

Since LHS = RHS, the result is true forn = 1.

Step 2 Assumc the result is true forn =k _
Thatis, 1 X2+2x2243x 23 4. phkx 28 =2+ (k—1) x2k!

Step 3 Preve the result true forn = k41
ie Provethat 1 x24+2%x 22 +3x23 4. -4k x 26+ (k- 1) x 26T0 = 2 4 (k) x 2842
LHS = 1 x 242X 22 4+3x 22 4+ + k x 264 (k1) x 281
=24 (k= 1) x 2 4 (k+1)x2**!  ByStep2
=24+ 2 k—14+k+1]
=24 2%k x 2¢+1
=2 +k x 2F+?
= RHS as required

Hence the result is true by the Principle of Mathematical Induction.

Disclaimer

The inlorrmation contained in Lhis documenl is intendad for the prolessional assistance ol only leaching slaff. It does nat canstitute advice la students, Furlher it Is net the inlention
ol CSSA ta provide speeilic marking eulcomes for &l possible CSSA Trial HSC Examinalicn answors. Rather e purpase is lo provide teachers with information so thal they can
betier explere, undersland and apply HSC marking requirements, as established by tha NSW Education Stancards Authorty. Mo guaraniee or warranly is made o implled with
respect to e application or use of CSSA Trial HSC Examination Marking Gu'delines in relation to any spec’tis ‘Trial' HSC Examination question or answer. The CSSA assumes

nc llakiiily or respansibllity far tie accuracy, complatenass or usefulness of any Marking Guidslines pravided far the CSSA Teia! HSC Examination papers.
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12(¢) (4 marks)
Outcomes Assessed: MEJ2-2
Targeted Performance Bands: FE3-F4

L . Criteria - ' . Marks
+ o All proof steps correctly completed with a valid conclusion . 4

.~ ® Uses the dot product to show that PSLPQ . L3
.  Derives a correct expression for PR and 50 2
» Establishes that PQRS is a parallelogram | I
Sample Answer:
We know that PS = QK and Hence IITJ'?,!2 = ‘? ?
PQ = SR (given). b
Hence PORS is a parallelogram PR-PR=38Q-5
(two pairs of opposite sides (@a+b)-(a+b)=(b—a) (b—a)
cqual and parallel) g-at+a-b+hat+b-b=bh-ba-ab+ga
§0 =PQ-P§ 2a-b=—2a-b
=b—a o o
—— —_— —_— 49 ) 12 = 0
PR=PS+45R

Sinceg-{g:O,FéJ_P_é.

So PORS 18 a parallelogram with a right an-
gle, hence PORS is a rectangle, as required.

We know that ‘}71;51 = 13@" (given).

Disclaimer

The Information cantalned in this dosument Is Intended lar 1he prolussional assislance of arly teaching stalf, It does net constitule advice (o studenls. Furtkar il is nat the inlenion
of CESA to provide specific marking outcomes jor all possible CSSA Trial HSC Examination answars, Ralher the purpose |5 ta pravide leachers with inlormation s2 1hal they can
betle: explare, understand and apply HSG marking ragulrements, as eslablished by the NSW Eduralic n Stardards Authority. No guarantze or warranly is made or imped with
respect 10 the applicaticn gr use of C5SA Trial HSC Examination Marking Guidellngs |n relalian lo any speclfic Trial’ HSC Examination question or answer, The CSSA astumes
ne lighi ‘ty or responsibillty lor he accuracy, completeness or usefulness of any Marking Guidelines provided for the CSSA Trial HSC Examinalion papers,
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Question 13 (16 marks)

13(a) (i) (1 mark)
Outcomes Assessed: MEIL-1
Targeted Performance Bands: E2

~ Criteria | Mark
« Provides correct solution - B ‘ 1
Sample Answer:
1 3-p P
RHS = l + + =LHS

P 3-P P(3—P) PB-P)

13(a) (i) (3 marks)
Outcomes Assessed: MEI12-4
Targeted Performance Bands: E3

Criteria | Marks |
o Comple:e solution 3
» Substitutes initial conditions correctly 2
» Reciprocates then integrates correctly _ o ) 1
Sample Answer:

df _ 1 pry_ P £ 2P

E—%P(l_,?) Thus &% = ——

di_ 8073 3-P

dPF 7 P \3-FP

2P = 3¢% — Pt

=80 (% + 3—11’)

) ) ) Collecting like terms gives
Integrating both sides with respect to ¢ gives

t=80(In P|—In|3-P|)+C P(2+eﬂ%)=363%
Whent =0, P=1, s0C =80In2, hence

Beéﬁ e’ﬁtﬁ
p Thus P= E—-M—T X ——n
+ e ¢ %
t = 80In
3I—-FP ‘ - 3
Qe'ﬁ!ﬁ +1
13(a) (i) (1 mark)
Quicomes Assessed: MEIl-4
Targeted Performance Bands: E3
Criteria Mark
. Co_r_regt answer 1

Sample Answer:

; 3
Ast — oo, 2¢7% = 0,and P — o Hence the limiting population is 3 million camels.

Disclaimer

The intarmation comained 'n his dacumenl s Intended for the professional assistance of only feaching staft, It does not consiiute advice to sludents, Furlher il Is nal the Intention
of CS54 ta provide specifiz marking outcomes for all possitle C55A Thial H3G Examinalior answers. Rather the purpose s to provide leachers wilth information so thal Ihey can
beller explare, unde stard and apply HSC marking recufrements, as eslablished by the NSW Eduzation Slandards Autherily, 3o guaranteg or waranty is made or implied wilh
respeci 1o the application ar use of CSSA Trlal HSC Examinatkain Marking Guidelines In refallon to any specifle ‘“Trial' HSC Examination question or answer. The CSSA assumes
i Mabiility of respons'bility fer e accuracy, completeness of asefulness of any Marking Guide!'res provided far the CSSA Trial HSC Examinatlon papers.
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13(a) (1v) (2 marks)
Ouicomes Assessed: ME]2-4
Targeted Performance Bands: E3

Criteria ' | Marks
# Provides correct solution, in years (without penalising rounding) 2
¢ Substitutes P = 2 into an equation for / 1
Sample Answer:
To ﬁndrwhgl})Pzz 4
t=280In =80In—-= 1109
3-P 1 -k

So, the population will exceed 2 million in 111 months, or 9-25 years

13(b) {4 marks)
Outcomes Assessed: MEI]-4, MEL12-4, MEI2-7
Targeted Performance Bands: E3

- ~_ Criteria Marks
e Provides correct solution 4
¢ Correctly substitutes initial conditions into %}—’: 3
¢ Finds correct expression for ‘;,—,"j 2
» Finds correct cxpression for V 1
Sample Answer:
Making X2 the subject of the cquation Since ffl/ — 50 and @ — ﬂ we have
gives 't _
9 dv _dv _dh
Z=07Y dh ~ dr " dr
50
90—y I
=37
Thus I
] .
Venr /' 2dy Accordingly, 0
0 A =g——
i g 9—-h
= ! - =
/0 9y ay 3(9—-h)
h=6
Differentiating both sides gives
dav = n_g : The depth of the water at the instant when it
dh 9—h is rising at the given rate will be 6 cm.

Disclaimer

The informalics contained in this documenl |s Intended for the prafessicnal assistanze of only teaching staff. it does not constilute advice to students. Further itis nol Ihe intantion
of CESA v provide specillc marking oulcomes for all possible CSSA Trial HSC Exarr naticn answers. Rather the purpose Is to pravide leachers wilh information so thal Ihey tan
betler axplore, understand ang apply HSC marking requirements, as established by Ihe NSW Education Standards Authonily. No guarantes or warranly is made or impled with
respect ta the application or use of CS5A Trial HSC Examination Marking Guidelines I re atlon to any specilic “Trial” HSC Examinaticn question or answer. The CSSA assumes
ro liakilily or respansitriity for the accy racy, complalenass of Uselulness of any Mazking Gu'delines provided lor the CS5A Trial HSC Examinalion papers.
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13(c) (i) (2 marks)
Ouitcomes Assessed: ME12-5 MEIZ2-7
Targeted Performance Bands: L3

Criteria___ Marks

# Provides correct solution, accepting 85% or 86% 2

e Evaluates correct expression for Z )
Sample Answer:

2 0’3 x 0'7 A
For sample of 100, ¢t = 0-3, and 0% = ST 0-0021 . Now, P = N(0-3,0-0021).
0.25-03

Letz = ——— =~ —1:09.

v/3-0021
Now, P(P>025)=P(Z>—1.09)

= P(Z < 1-09)
From Table 1 the probability lies between P (Z < 1-0) = 84-1% and

P(Z < 1-1) =2 86-4% but clearly closer to the latter value.
So there is approximately an 86% chance that 25% of the sampled points are forested.

13(c) (ii) (3 marks)
QOutcomes Assessed: MEIZ2-5, MEI2-7
Targeted Performance Bands: E3

Crileria Marks
o Provides correct solution 3
0-05n
e Approx:mates ———— to 1-7 {or similar calculator method 2
PP voain 17! )
e Finds correct expression for Z 1
Sample Answer:
0-25n—np 0-252—-0-3n —0-05n
Letz= = —_— = ———.
/npq V0.21n V0-21n
So, we necd to solve P (Z > —0-05n ) = (0-955, That is, P (Z < 0:9.?:1_) = (J-955 .
V0-21n, V021n

From the z-score table, P(Z < 1-7) = 0-955.

0-05n
Taking Z =~ 1-7 : = 1.7
g T051n ., 289 %021
0-002542 580 0-0025
021n 7 ~ 243

So, Carolyn needs to sample 243 points for there to be at least 2 95-5% probability that at
least 25% cf the points arc forested.

- -
Disclaimer
The Infarmation conained In this documenl is Intended for the prolessional assistance of only teactng staff. It daes not eonslilute advica ta sludents, Further il s nol the intentlon
of CSSA 15 provide speciflc marking cutcomes for &1 possible CSSA Trial HSC Examinallen answers, Rather the purpose is to provide teachers with Information sa thal Ihey csn
beller explore, unde -sland a1d apply HSC marking requirements, as established by the NSW Ecucation Slandards Autharity. No guaranlee or warranty Is mace or implled wilh
respect la the agplication or use of CSSA Tria’ HSC Examination Marking Guidelines in refatlon to any spesific “Trial' HSC Examinalion queslion or answer. The GSSA assymeas
na liabily or respansibllity for the accuracy, complelenssy of useluiness ol any Marking Guide res pavided for the CSSA Trial HSC Examinalicn papers.
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Question 14 (15 marks)

14(a) (i) (2 marks)
Outcomes Assessed: MEI]-2, ME]]-4, MEI2-2
Targeted Performance Bands: E3-E4

Criteria ___'“I_iv;I_arks
» Provides correct solution | 2
eFindst=0ort = 4sin B | 1

Sample Answer:
The projectile lands when vertical position is zcro, that is
—5t* +20tsin =0
~5t(t--4sina) =0
t=0ordsincx

Now, the horizontal position x m of the canoe is given by x = 30 + 3¢ and the horizontal
position xm of the projectile is given by x = 20f cos &, so the projectile will land in the
canoe if these expressions are equal when 7 = 4sin o, $0

20(4sina)cosox = 3043 (4sincx)

20(2sinacoso) = 15+ 6sina
Which gives  20sin20 — 6sin o — 15 = 0 as required.

14(a) (i1) (1 mark)
Outcomes Assessed: MFEII-2
Targeted Performance Bands: E2

Criteria Mark
e Provides correct solution, either by long division or other valid method U]
Sample Answer:
Sx2+ 4x— 3

3x2 4 16x—5 ) 15x* +92x3 4+ 30x2 — 68x + 15
15+ 80x° — 2552

12x° - 55x% — 68x
12x° + 64x% —20x

—~9x% —48x 415
—0x? —48x+ 15
0

Hence, 15x* +92x* - 3002 — 68x + 15 = (3% + 16x— 5)(5x* +-4x—3).
sa=5,b=4,c=-3.

Disclaimer

The inlormation comained o Ihis document is Intended (o $he prolessional assislanco of anly teaching stal. |t daes nat constitute advice lo students. Furlher it is net the intertion
ol CSSA to provide specific marking aulcomes for al. possble CSSA Trial HSC Examlrayan answers. Rather the purpase Is i oravide teackers wth inlarer ation so thall theylcan
alter explotie, understand and apply HSC marking require ments, as eslzblished by the NSW Ecucallan Standards Autharly. No quaraniee of waranty Is made or implied with
respecl ta the application r use ol CSSA Trial HSC Examinalion Markirg Guldelines in relation to ary specific Triul' HSC Examinatlon question ar answer. The C53A assumes
na I'abiliy or respansibility for the accuracy, comple'eness or use‘Liness of any Mark'no Guidellnes provided tor the CSSA Trial HSC Examination papers.
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14(a) (111} (3 marks)
Outcomes Assessed: MEI12-3
Targeted Performance Bands: E3-E4

o Criteria Marks
¢ Eliminates negative values of x and provides correct solutions for ¢ 3
e Uses quadratic formula or otherwise to solve each quadratic factor = 0 2
o Correctly uscs half-angle substitution for x into an equation in ¢ 1
Sample Answer:
fa'd -
Making the ¢-substitutions {using x), x — tan (—) ivessing — andcoso = .
g (using x) 7)8 72 e

Substituting into the equation 20 x 2sincos & — 6sin — 15 = 0 from (i) gives:
[ —x% 2x

1 4+ x2 % I—Fx'z_ﬁ>< 14 x2

80 (x—x*) — 12 (x+x°) —15(1+22)° =0

80x — 80x° — 126 — 12¢° — 15— 30x° — 152 =0

152 +-92%% -+ 3002 —68x + 15=0

(322 +16x—5)(5x* +4x—3) =0 from factorisation in (if).

20 % 2 x - 15=0

- 2_ — - 2_ —
Therefore, x — 16 £+/16 64><3><( 5) , T4EVA ]gx_s_ni( 3)

. . a . .
But since ¢ 1s acute and x = tan (5) , we can eliminate negative values of x:

o = 2an~! (ﬂ) or 2tan™! (ﬂ) ~ 33° or 51°.

14(b} (i) (2 marks)
Outcomes Assessed: MEII-1, ME}]-2
Targeted Performance Bands: E3-F4

Criteria Marks
¢ Provides correct solution 2
» Finds P(x) and P{—x) in terms of &, B and ¥ — |

Sample Answer:
Let P(x) = (x— a)(x - B)(x—17)
So P(—x) = (—x— ) (=x - B)(—x—7)
=—G+a)x+B)x+y)
So P(x})P(—x) = —(x - o) (x = B)(x = V) (x + &} (x + B) (x +7)
=-(@ - )@ - -1

which is a cubic in x> with zeros &2, B2 and y2 .
So Q(x?) = —P(x)P(—x) is a cubic with zeros &?, 82 and ¥°.

Disclaimer

The ‘alarmatlan conained In 1his documenl i intanded for the professional assistanee of anly tesctrg stall. It does nat constilute advice to sludents. Further iLis not the Intention
of GSSA to provide spesilic marklrg outcomes for al: possible CSSA Toial HSC Examinalion answers. Rather the purpose is to provide leachers with informiation sa ihat they san
betler explore, unde ‘stand and aoply HSC marking recutrements, as eslaslished by the NSW Ecucation Slandads Authority. No guarantee aor warrarly is made or imglled with
tespect 1o the application or use of CSSA Trizl HSC Examinallon Marking Guidelines in relallon to any specifiz “Trial' HSC Examiration question or answer. The C8SA assumes
nz hiability or respong bility fer the accuracy, comalelengss or usefulness of zny Marking Guidalises pravided far the CSSA Trial HSG Examinallan papers.
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14(b} (ii) (2 marks)
Ouicomes Assessed: MEI]-1, ME]2-1
largeted Performance Bands: F3-F4

. _ Criteria Marks
¢ Provides correct solution 2
» Correctly expands @ (x%) 1
Sample Answer:
Q(x*) = = (&* +k? + mx+n)(—=x> 4 k% - mx +n)
= (0° + ko +mx+n) (x° — ko +mx — n)
=0 — 1+ — 2 4k — B+ ko — ki
4 mx* — kn® + m2x% — mnx + nx® — kna® + mnx —
=x% — (12 —2m)x* 4 (m? — 2kn)s? - n?
So Q(x) = x* — (k* — 2m)x* + (m? — 2kn)x — n’
14(¢) (i) (2 marks)
Outcomes Assessed: MEII-1, MEL1-2
Targeted Performance Bands: F4
S Criteria Marks
¢ Provides correct solution 2
« Evaluates Q(x) correctly 1

Sample Answer:

P(x) = x’ — 3x> — x+ 1 with zcros &, 8 and 7.
Let Q(x) be a polynomial with zeros a2, % and 2.

Using the process in part (b) with k= =3, m = —1, and n = 1 will give:

Ox) =2 — (3% 2x -2+ ((-1)?—2x -3x1)x— 12
=x -1l +7x—1

Applying this process again, let R(x) be a polynomial with zeros «*, 84 and ¥, with the

inputs from Q(x) above being k= —11, m =7, and n = —1 will give:
Rx) =2 — (=112 =2x )2+ (TP =2x =11 x =1} x— (—1)?
=% =107 +27x— 1

Disclaimer

Tha Irtarmalion contalred In this document is inlended lar the prolesslonal asstslance ol anly leaching stall. 1 does not canstlute advlce 10 stludents. Further il 15 nol the intgntion
al CS5A lu provide specilic matking outcomes o all pussitle CS5A Tria! HSC Examinat’on answers. Raiber the purposa 1s to provide teachers wilh infarmatian 5o thal They ¢as
Picther exp'ore, undarstand ard apply HSC marking reou rements, as establ!'sned Dy the NSW Education Standards Aulkarily. Mo guarantes ar warranty s made or implied wilk
respeat o the applicallon of use of C5SA Trial HSC Examination Marking Guiginos in relalian to any spacilic Tlal' HSC Examinat'on guestion or answer, The CSSA assumes
r.a liability or responsibility for the accuracy, comalaleasss or usetuiness of any Marking Guidelines provided lor the CSSA Trial HSC Exaination papers.
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14(c) (ii) {1 mark)
Outcomes Assessed: ME!I-2, MEI]-7
Targeted Performance Bands: E3-FE4

| Criteria Mark
e Provides a sufficiently detailed justification capturing most of the solution below 1

Sample Answer:

The sum of zeros of R(x) will give a* — B*+y* = ~(~107)/1 = 107.

Since |a| > |B], and |&| > |7}, then a* is significantly greater than 84 and 7* .
So, o + B+ 74 = o, so a® = 107.

14(c) (iii) (2 marks)
QOurcomes Assessed: MEII-1, MEIl-2
Targeted Performance Bands: FE4

Criteria Marks
- » Provides approximation for ¢ AND P(¢), and explains what this means 2
‘ e Provides approximation for a OR P(«) 1

Sample Answer:

From above, & & v 107 = 3-22.
Also P (\4/ 107) = 0-0204, which means that this is a good approximation for a zero of the
polynomial.

1 .
Disclaimer
The informat’on contained in this documenl is in‘ended for ihe professional assislance ol only teaching staff. It does not constilute advice 1o sludonts. Furiber il 14 nol the Tntenton
of CS5A 1o pravide specific marking outcomes for 2| possit'e CS54 Trial HEC Examination answers. Rather tha purpose is to provide teachers with Tatormation so that they ¢an
better expare, unde tard and apply HSC mariing requirements, as eslablished by the NSW Cducation Slandads Autharlly. No guaranlge or warranty is made af 'mplied with
respect le the applicalion o use af CS8A Tyl H3C Examination Markdng Guldslines In relat’on to ary specifls ‘Trig" HSG Examination auastion or answer, The G554 assumes
no liakilily or respansibility for the accuracy, compleleness ot uselulness ol any Marking Guidelines provided for the CSSA Trial HSC Examinalion papars.
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