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.gf'/ TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

CSSA

MARKING GUIDELINES

Mathematics Advanced

The Marking Guidelines show the criteria 1o be applied to responses along with the marks 1o be
awarded in line with the quality of responses. These guidelines are suggested and not prescriptive. This
is not intended to be an exhaustive list but rather an indication of the considerations that students could
include in their responses.

Section |

10 marks

Questions 1-10 (1 mark each)

Question Answer Outcomes Assessed TlrgtludB::;unn RIVE:

1 A MAT2-1 2-3
2 C MAT2-1 2-3
3 |B] MAI12-1, MAL12-10 34
4 B MA12-K 3-4
5 B MA12-7 4.5
(] B MALZ-1, MA12-5 4-5
7 C MAI12-1 4-5
B B MA12-4 4-5
0 A MATZ-3 MATI2-6 5-6
10 A MAT2-3 5-6

DMsclaimer

The informalson contasned n thas documend is inlended for the professional sssismnce of caly eaching sall 1 docs pod consifule sdvice 1o Sudenls
Further it is ok the indention of CS5A fo provide specalb: marking owtcomes for all pessible C55A Tral H3C Examination ansvwers. Ragher e purpose
is 10 prowide ieachens with mfcemation o thai they can betier explore, understand and apply H5C marking requirements, o5 exioblished by the HSW
Education Stsmdands Authotity. Mo guarantos of warranty is made or insplied with respect o the spplication or use of CS5A Trial HSC Examsaiion
Maskang Ciundelines in relation to any specific 'Trial® HSC Examination question of sswer, The C55A assumes no Lisblity or responsibility for the
accuracy, completeness or asefulness of any Morkesg Gedelines peovided for the C55A Toal HSC Examissalos ppers
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Section Il
M marks

Question 11 (2 marks)
Ouicomes Assessed: MAIZ-1
Targeted Performance Bands: 2-3

Criteria Marks
» Provides two correct solutions 2
s Provides one correct solution, or equivalent merit 1

Sample Answer:

Case 1.
4x+1=9
dx=8 +x=2

Caze 2;
dx+1=-9

4:5_1']"-.1::?

=21
s X = TPE

Question 12 (3 marks)
urcomes Assessed: MA12-6
Targeted Performance Bawnds: 3-4

Criteria

» Provides correct solution

-

»  Aftempis to use the chain rule to differentiate ¥ = h(x)
* States correct expression for the composition h(x) = f(g(x))

=
-—-uu%

Sample Answer:
hix) = 4 —x*

= (4 — xij'::'

d—i = %H - .:l.'zl'l:iL % (—2x)
- —X
N p—

hisclalmer

The inforsnaiion contained i this document 15 siesdad for the professional assistance of onlly 1caching Aail. I does not consiitule advice bo shidents
Further it is ool the intention of CS5A to provide specilic marking oulcomes for all possible C35A Trial HSC Examinsion mewers. Ratker the purposc
s 1o provide Icackers wigh information so that shey can betier exploee, understand and apply HSC marking requirgmcnts, 45 ¢stablished by the N3W
Educmion Standards Authority, Mo gusmics of warranty is made or implicd with respect o the application or us: of C55A Traal HSC Examination
Marking Guidelines in relagion o any specific “Trial® HSC Examisation question or answer. The TS5 saumes no lisbslity or responsibslity e the
accmacy, compbeteness or weefulness of any Markisg CGuldelines provided for the CSEA Triad HSC Examination pagers
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Question 13

{a) (1 mark)

Ouicomes Assessed: MAT2-1
Targeted Performance Bands: 2-3

Criteria Mark |
e  Provides correct answer 1 |

Sample Answer:

P(A) =

=~ PJ

() (2 marks)
Cuicomes Assessed: MAI2-1
Targeted Performance Rands: 3-4

Criteria Marks
# Provides correct solution 2
s  Determines either P{AA) or P(AA), or calculates hility with replacement

el

Sample Answer:
- 2 b
P(first card is A and second card lsnnm}=?xg
o 5
21
B ol
P(first card is not A and second card is A) =sXe
_ 5
T2
P(onl d ch isA) = - + .
only one card chosen is A) = 5=+ o=
10
=i

Disclaimer

The snformation comtained i this docursent 15 imended for the professional assseance of only reacheng nalT T docs ol conslinegs sdvice 10 students
Furthor it is nol tet mienbon of TS5 o provide specific marking outcames for fl posaible C554 Trial H5C Examination answers. Rathor the parpose
is t0 provide tenchers with information so that they can better explore, endersismd aed apply H5C marking requirements, as established by the BMSW
Education Smndards Authority, Mo pusmene: of warmnty i made o implicd with respect ts the applicstion or we of CR5A Trial HSC Examination
Marking Cruidelings in relateos 1o a8 specils “Tral” HSC Examanatson quesion of aidwer. The C55A asomes no lishilay of nepossdilay Do the
scoatady, complelmeis of usefulness of any Marking Guidelines provsded for the C55A Tl HE3C Examination pagers
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Question 14 (3 marks)
Outcomes Assessed: MAI2-1
Targeted Performance Bands: 3-4

Criteria Marks
»  Provides correct solution 3
o Finds the arc length of the shaded region. or equivalent merit
e Finds the radius of the circle, or equivalent merit

L L]

Sample Answer:

Letradius r = 0X = 0Z.
1 2n

5 X et X3 = 12m
hence r = 6 .cm

4n
Are length of shaded region = = X6

= 8rcm
Perimeter of shaded region = 0X + 0Z + B

=6+ 6+8n

= 12 4+ Brcm

Question 15 (3 marks)
Outcomes Assessed: MAT2-1, MAI2-10
Targeted Performance Bands: 4-3

¢ Provides correct solution
s Solves quadratic equation and finds two non-integer solutions for n
» Forms guadratic equation to find break-even points, or equivalent merit

Criteria Marks
a
2
1

Sample Answer:

Solve 3n® + 100 = 80n
in* —=80n+100=0

80 + /(—80)2 — 4 x 3 x 100
n=
23
n=1315,25352
K.atrina will make a profit when | > € and this occurs for 2 £ n = 25 where n represents the
number of computers refurbished and sold.
Hence, the minimum number is 2 and the maximum number is 25 in order to make a profit,

[Hazinimner

The infrmalion contained in this document s mtended or the profisstonal assistance of only beaching stall. I does nol gonstilile advios 8o shadenls
Furher il t5 not the imestion of CS55A bo provide specific marking outoomes Tor all possible C554 Trial H5C Exsmination seswers. Rather the

is 80 provade teachers with mformation so thet they can better explove, understand e apply HSC marking requirements, s established by the NESW
Education Standards Authorily. Mo guarantes of warmey b made or enplisd with respect 1o the application or use of C55A Trial HSC Examination
Merking Guidelines in relation to mvy specific “Tral® HSC Exssnination queston or answer. The CS5A maames 0o lisbality or responsibality [of (he
pecuracy, completencss or msefulness of any Marking Gesdelines pinovided for the C55A Tridl HSC Exmmination papers.
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Question 16

(a) (3 marks)

Outcomes Assessed: MAI2-8, MAI2-9
Targeted Performance Bands: 3-4

Criteria

& Provides correct solution

» _ Determines the equation of the least-squares regression line
*  Provides an equation with either a correct gradient or y-intercept

---'rq.il..n.rE
z

Sample Answer:

P = =22854 + 28460 (using STAT mode on the calculator)
When A = 4:

P =-=2285 % 4 4+ 28460
= 19320

The cost of a car that is 4 years old 15 $19 320

(by i1 mark)
Chutcomes Assessed: MAI2-8
Targeted Performance Bands: 2-3

Criteria Mark
s Provides correct explanation 1

Sample Answer:

Estimation of the value of a 50-year-old car using the least-squares regression line involves
extrapolation beyond the range of data given, hence it cannot be used.

Miaxlakmer

The mivrmation coninined in this decumen & intended for the professional asskamnes of only ieaching safT. v docs nol corstings advice o siudenis
Further it is nod the Inbenteos of C554 (o provide specific marking oulcames for all possiblis CSSA Trial H5C Examination snswers. Rather the purpase
i b0 peovide meachers with informatson 5o that they can betler ouplore, understand and apply HSC marking, requirements, as established by the BSW
Fdecation Standards Awntharity. Mo pasranfee or wanmmnty & made or implied with respect o the applicstion of e of C55A Troal HSC Examsalos
Warking Craidelines in relatiom to sy specific “Triad' HSC Exansbration queitios of answer. The C55A assumes do liabilsy of responsibibay for the
sccuney, oompleteness or usePulness of mvy Marking Guldelings proveded for the CS5A Trial HSC Examinalion papers.
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Question 17 (3 marks)
Quicomes Assessed: MAI2-8
Targeted Performance Bands: 4-5

Criteria Marks
Provides correct solution A
Forms correct equation for E{X) = 2.8 involving p and q and attempts to solve
simultancously with equation for sumof P{X = x) = 1
» Forms correct equation forsumof P(X =x) =1 1

Sample Answer:

Sum of probabilities equals 1:

005+p+p+g+001=1
2p+qg=094(1)

E(X) = 2.08:

(0x005)+(1xp)+(2xp)+(3xqg)+(4x0.01) =208
3p+3g=2.04
p+qg=068(2)

Solve (1) and (2) simultaneously:

From (1): g = 0.94 — 2p. Substitute for g in (2)
p+ 094 - 2p = 0.68

-p = =0.26

sp=026and g =042

Disclalmer

The informatian contaimed i this document b intesded fog the peofessional assistance of only teaching siaff. 1i does noil copstituie advice bo sbadenls.
Fuirther it i fot the imention of CSSA 0 pronvide specific marking outeomes for sl possible CS5A Trial HSC Examisaton answers, Fagher the purpose
i 8o provide weachers with infomation so that they can better explor, wndersiand aed apply HSC marking requirements, as established by the NSW
Education Siandards Authority. Mo gearsniee of warmnty is made or impliod with respect w the applicstion or use of CS5A Trial HSC Examination
Miarking Gruidelines in relagion 1o any specific “Trisl” HSC Exaination question or answer. The C55A ssumes no labiliy or responsibality fof the
aceursey, completeness or eefulness of any Markmg Gutdelines preided for the C55A Trial HEC Exasmnalion pagers
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Question 18 (3 marks)
thutcomes Assessed: MA12-8

Targeted Performance Bands: 3-4
Criteria Marks
*  Provides correct solution 3
s  Uses empirical rule to determine the percentage corresponding to the range of .,
sizes, or equivalent merit -
* Finds z-scores corresponding to size 5 and size 8, or equivalent ment 1
Sample Answer:
z-score corresponding to size 5:
_5-8
#=21
=-3

z-score corresponding to size 10:
_10-8
i o

=2

By the empirical rule, the area under the standard normal curve fromz = —3toz = 2 is:
99.7% 95%
= 97.35%

g g

4000 x 937.35% = 3894

3894 women in the town can be expected to buy shoes that fit them.

[Mzclabmer

The nformation conlatned i this dogiiment is mbended for the professional assistance of only teaching saff. 1L does not comssiiute advice bo shudents.
Furiher i a8 not the nbention of CS5A o provide specific marking outcomes for el possibde C554 Trial HSC Examination arewers, Rother the purpose
is b0 provide keachers with informabion so that they com betier explon:, uderstand md apply HSC marking requirements, as cstablished by the WEW
Education Standads Asthoriry, Mo pusmstée of wartanty = sade on mmplicd siih oepec 19 the application o mee of CE55A Tral HSC Examination
Merking Uruidedings in relation b sy spodific “Tmal” H5C Exsmination question or answer. The C55A sssumes no lisbilisy or respoesibillity for the

accuracy, comploleness or use fulness of amy Marking Guidelines provaded for the CH5A Triel HSC Exsmination pagers
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Question 19

(a) (2 marks)

Outcomes Assessed: MAJ2-8
Targeted Performance Bands: 3-4

Criteria

» Provides correct solution
o Finds 1.5 x IQR. equivalent merit

Sample Answer:

~|olf
&

0, = 511 000,Q, = 566 000

I0R = 566 000 — 511 000
= 55000

1.5 % IQR = 82500

Upper bound for outlier is 566 000 + 82 500 = 648 500

980 000 > 648 500 hence the most expensive house sold is an outlier.

(b) (2 marks)
Outcomes Assessed: MAT2-8
Targeted Performance Bands: 3-4

Criteria Marks
s Provides correct explanation justified with relevant calculations :
+ Provides correct explanation without justification, or equivalent merit 1

Sample Answer:

With the outlier present, median is $528 000 and mean is $583 750
With the outlier removed, median is $528 000 and mean is $527 143 (1o the nearest dollar).

The presence of the outlier significantly increases the mean without any change in the median,

[Haclwimer

The infoemation comtaimed in this docsnent 15 iniended for the profesional assistance of only teaching stadl & does nol constitube advice o students.
Fuigthier @ s nied the imestion of TS5 A to provide specific masking oulcomes for all possible CS5A Trial HSC Examination answers. Rather the purpos:
i 1 provide leachers with nformation s that they can betier explors, understand and apply HSC marking requiroments, a4 cstablishod by the KSW
Education Stasdards Authosity. o guarsnvise or wanmanty is made or mvplicd with rexpect o the application or use of CS5A Trial H5C Examisation
Markimg Guidelines in relation wo any specific *Tral® HSC Exssimation question of answer. The C55A assumes ao lishility or respossability for the
pecuncy, completensss or usefilness of any Marking Guidelines provided for the CS5A Trial HSC Examinalion papers

6100-2 g



Ouestion 20

(a) (1 mark)

Dutcomes Assessed: MAL2-1
Targeted Performance Bands: 2-3

Criteria Mark
# Provides correct solution 1

Sample Answer:

Show that = f(x) = f(—x)
—=f(x) = =2x +sinx
fl=x) = 2({—x) - sin({—x)
= —2x — —sin(x)
=Zx+sinx

=f(x)

A f{x}) s an odd function.

(b} (2 marks)
Outcomes Assessed: MAI2-7
Targeted Performance Bands: 3-4

Criteria Marks
*  Provides correct solution 2

e  Determines the definite integral without considering the signed area, or equivalent 1
mierit

Samiple Answer:

Using the symmetry property of f(x) from part (a):
"
Area = EJ 2x —sinxdx
[
= 2[x% + ms.t]:;

= 2((n® + cos ) — (0* + cos D))

= 2(n? - 2)
=2nt -4
Diisclnimmer

The ininrmation contninad in thes documen s misnded for the professional asssmnee of caly ieaching winlf 1 docs mod corspiiuie advice W Budenss
Further it w nad the nieniion of CS55A o provide specilfic marking ouloomes for alll possible CT55A Trial HSC Examination answers. Rather the purposs
s b0 provide keachers with informalion so that they can betier expliore, understand and apply HEC marking requiremmeniz, as estableshed by the NEW
Education Stmndards Awshoricy. Mo guarantes or wanmty s made or implied with respect o the applicstion or use of U554 Trial HSC Examinstion
Marking Chaidelings in relation to any spesific “Trial' HE3C Examisatson quesiion of asswer. The C55A assames no liahilisy of responsialicy Tor the
securncy, compleleness of usclulness of sy Marking Guidehines peoveded for the C55A Tral HSC Examination papers.

6100-2 -



Question 21 (2 marks)
utcomes Assessed: MAT2-5
Targeted Performance Bands: 4-3

Criteria Marks
e Provides correct solution 2
¢ Provides one correct solution, or equivalent merit 1

Sample Answer:

Solve for x when y =

2
5x —1=mn, 3m, 5m, ...
] _nr+13n+1
ST s

[kseLaimer

The efomsation conmined in this document (5 iniended for the professional msistance of only tcaching sall 1t does nol consiitme advice io sudents.
Furthér if is mod ihe intention of CS5A to provide specific marking oulcomes G all possibde C554 Trial HEC Examinatios answers. Rather e purpose
i 10 provide leachers with infoemation so that they can beticr explare, understand and apply H5C marking requirements, as estoblishad by the NSW
Education Standards Asthotity. Mo guarsnges of warmanty B made or implied with sespect to the spplicntion or s of CS5A Trial HSC Examinalsen
Marking Guidelines in relation %o any specific “Trial” HSC Fxamination question or answer, The C35A assumes 00 liability o respoasibility for the
accuracy, completencss o uselulness of sy Markesg Guidelings proseded e the CS5A Trial HSC Examination pagers.
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Question 22 (5 marks)
Outcomes Assessed: MAL2-1
Targeied Performance Bands: §

Criteria

Provides correct solution

Determines the length of the other sides of triangle ABC using sine or cosine rule

Finds all angles in triangle ABC and distance AR or equivalent merit

Finds both distance AB and angle DAB, or equivalent merit

Finds either distance AB or angle DAB, or equivalent merit

— | | | o |

Sample Answer:

By Pythagoras’ theorem: AB = V852 + 33° = 91,181 ..

33
Angle DAB = tan™* (-E-g] = 21°13'

Angle CAB = 90° — 26° — 21°13' = 42°47'

Angle ACB = (360° = 321°) + 26° = 65° (angles at a point and alternate angles)
Angle ABC = 180° — 65° — 42°47" = 72713’ (angle sum of triangle ABC)

By the sine rule:

5in72°13' % 91.181 sin 42°47" % 91.181
= e =95.800, BC= = 68.335
gin 65 sin B5"

AC

( Alternatively, BC may be determined using the cosine rule):

BC =+/91.181% 4 95.800% — 2 x 91.181 x 68.335 X cos42°47'
= §8.335

Perimeter of triangle ABC: 91.181 + 95.800 + 68.335 = 255.316

The total distance travelled is 255 km. correct to the nearest kilometre.

Disclaimer

The information contined in this documen! i3 maended Fof the professional assitance af oely leaching tafT. |t does nol coredibste advice lo students.
Further i a8 ndil the inbenixs of T35A 4o provide specific marking omcomes for all possible C55A Trial H5C Examination onswers. Rather the purpose
1% 80 peovide beachers with information so that theey con betier explore, undersiond md spply HSC marking requiremenis, &5 cotablished by the BSW
Education Standerds Authority, Mo gearsniee of warmnty i mads of snplied with respect o the application of wse ol CS5A Tral HSC Examesalon
Merking Gandelines im pelateon 10 any specific “Trial' H5C Examination question or answer. The CSSA4 msumes no liability or regponsibilisy for te

sy, compleleness of uiefalneis of any Marking Goidelines provided for the CS5A Tral HSC Exmmination popers.
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Question 23 (2 marks)
Outcomes Assessed: MA12-6
Targeted Pecformance Bands: 4-5

Criteria Marks

s Provides correct solution 2
« Partially correct graph, e.g. incorrect shape but correctly shows points that
correspond to the stationary points of ¥ = f(x). or equivalent merit

Sample Answer:

S f

s bid i eF

The infarmalion contaimed in this document is intended for the professional assistance of only teaching stall. It docs not constibate advice lo Stodeils
Furiher it i not the inkenlion 0FCS5A i provide specific marking oaicomis for all possible CSSA Trial HSC Exanvination answers, Rather the purpase
is to provide teachers with infoensatson so that they can bewier explore, understand and apply HSC marking requirements, as established by the NSW
Edescatnon Snandards Authority. Mo guarsntes OF WTaLY is made or implied with respect b0 e Spplacation or use of C85A4 Tral HSC Exaniwais
Marking Guidelines ia relation 1o any specific “Trial’ HSC Exsination question or answer, The C55A msumes no Habdity or responsibiliy for the
scoumacy, completenss of usefuleess of any Marking Guidelings provided for the C55A Trial HSC Examinaion papeds
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Question 24

{(a) (2 marks)

Quicomes Assessed: MAI2-8
Targeted Performance Bands: 5-6

Criteria M

s Provides correct solution
» _ States correct equation and attempts to solve for k, or equivalent merit

Sample Answer:

Solve for k:

.i:f sec (‘]dx-l

3k[:an ]n=1

31.:(tan(§)—tan(g})=1
IxvIT=1
1

L | pe—

33

— Y

(b} (2 marks)
hurcomes Assessed: MAI2-8
Targeted Performance Bands: 5-6

Criteria Marks
= Provides correct solution 2
= States correct equation attempts to solve for ¢, or equivalent ment 1

Sample Answer:

From part (a), solve for £;
3k Itan G}I] ; = 0.5, wherek = i

1 33
xyq L

'—'—ﬁ[tﬂﬂ('i}]u = 0.5

%tan(%] —\%tan (g] =05

tan {3) =0.5%xV3

at=3tan"(0.5 x vZ) = 2.14 (correct to two decimal places)

Disclaimer

The micrmation contained in this doosment is Eviended for e peoBzssional asssinnce of only seacheng s1aiT |t docs nol constinge advice & stadents
Further & is not the mbenisd of C85A @ provide specific maikisg cuteomes for all posathle C55A Trial HSC Examination answers. Rather the purposs
is 80 provwide teachers with information 4o thal they can beiter explone, understand and apply HSC marking requirements, ns established by the WEW
Education Standands Amthority. Mo gusrantes or warmnty is made or impliad with respect fo the applecation or ase of 54 Toal HSC Exanination
Muarking Guidelines im relatson to any specific “Trial® HSC Examination gecston of answer, The CS5A msumes sa [abilsty of responsibality for the
scoamcy, completeness of usefulness of any Marking Gubdelses provided fof the CSSA Tral HSC Examinalion papers.
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Question 25 (3 marks)
Outcames Assessed: MAT2-6
Targeted Performance Bands: 4-3

Criteria

e Provides correct solution

s Finds the location of the stationary point, or equivalent merit
» Finds the first derivative, or equivalent merit

ol
E

Sample Answer:
By the quotient rule:
) 4 r—E—z;:Tl
Fh x=2
Wr—2— =
fix) = x—2
Solve f'(x) = 0 to find any stationary points:
2x
Wr-2- =0
vx—2
Hx-2)-2x=10
4x—-8-2x=0
2x = Bhencex =4
4 % 4
x)= =82
I

A stationary point exists at (4, E\.'rf}

Lising a table of gradients to determine the nature of the stationary pont:

X 3 4 5
f(x) =2 0 0.385
Sign = 0 +

Hence the stationary point is a local minimum.

Dixckaimer

The imformation centaned in s docament is iniended for the profedsional assitases of only teaching stff |t does not constitute advice o dudents
Funiher it is not the imlention of C55A o provide speci fic marking outcomes for all possible C55A Tral H5C Examésation peewers, Rather the

i b0 provide teschers with information o that they can better explone, undersiand and apply HSC markisg sequarements, & e tablished by the RSW
Education Siandards suthonny. Mo guamnize oo wamanty is made of mplied with pespect 8o the application or use of C554 Thal HSU Examsation
Marking Geuidelines in rclation to any specific *Trial® HSC Examination questcn or answer, The CS5A assumes no lisbility or respoasibility for the
acoamcy, completeness of wieluliness of sy Mukng Guidelines provided for the C55A Trial H3C Examination papers.
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Question 26 (3 marks)
Outcames Assessed: MAI2-1
Targeted Performance Bands: 5-6

Criteria

=  Provides correct graph
&  Shows two or three correct transformations, or equivalent merit
*  Shows one correct transformation. or equivalent ment

Samiple Answer;

The graph of ¥ = f(x) is a concave up parabola with vertex at (1, -1).

R
3

1. Reflection in the y-axis 1. Dilation by factor 2

2. Translation to the right by 1 unit 2. Translation down by & units
x-coordinate of ransformed vertex: y-coordinate of transformed vertex:
1x{=1}+1=0 (-1)x2-6=-8

Transformed graph is a concave up parabola, with vertex at (0, —8).

_FT

=Y

(0, -&)

Descladmer

The infeansaison contmned in this document is intended for the professwnal assistance of only weaching sinff. b does nod constitute advice o students
Furthier i1 i5 mot the mienten of TS558 o provide specific marking oubcomaes for all pessible C554 Trial HSC Exsminstion arswers. Rather the

is 10 provide teachers with information 5o that they can better explone, understand mnad apply HSC marking requirsments, s establsshed by the NSW
Educaiicn Standards Authorily. Mo guaraniod of wantanty i made or implied with respect to the application or use of CS5A Trial HSC Exantmation
Mlarking Ciuldelimey in pelation to sy specific *Trial' HSC Examination guestion of arswer. The C55A meames no lishility or responsidbiligy for the
nccuracy, compdeteness of usefuiness of any Marking Guidelines provided For the TS5 A Tral H5C Exnmination papers
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Question 27 (3 marks)
Chitcomes Assessed: MAI2-7
Targeted Performance Bands: 4-5

Criteria Marks
s Provides comrect solution 3
Finds the value of the constant of integration, or equivalent merit 2
Correctly integrates expression representing rate of fuel consumption, or equivalent |
merit
Sample Answer:

The amount of fuel, F(t) litres, consumed at time ¢ hours is given by
F(t) = fﬂdt
F(t)= [5 + 473 d

F(t) =5t —Be "5 4 ¢

Atume [ = 1, vehicle has consumed 25 litres of fuel since the start of the journey.
Finding the constant of integration, ¢:

25 = 5(1) = 8e~%5(1) 4 ¢

20=—8e 05 4 ¢

c =20+ Be™"°

At time £ = 4, the amount of fuel the vehicle consumed is given by
F = 5(4) — Be~®5() 4 20 + 8¢~%*
F = 43.7695 ...

After 4 hours of travel, the vehicle has consumed 44 litres of fuel.

isclsimer

The information contumed i this document bs intended for the professional sssistance of only tcaching @il |t does not constitute advice to siudents
Foarthaer i 18 Nl the mieniliion of U554 10 proasde spocalic markisg ouloomes fior all possible CS55A Tnad HEC Examanaton mewers. Kather the puposs
& i proviade peackers with mfonmatson so that they can better explore, enderstand and apply HSC marking requirements, & cstablrbed by the NSW
Education Sandands Authority. Mo gusmnies or warmanty is made or implied with respeat 10 B sppdication or use of CSSA Trial HSC Examination
Mlarkieg Cuidedines in relation 1o sny specilie ‘Tral® HSC Examimation gessten of andwer, The CS5A assumes oo liability or responsibdity for the
aceuracy, complelensss of usefulneis of any Marking Gundelines provided For the C55A Trial HSC Examisation papers.
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Question 28

{a) (3 marks)
Qutcomes Assessed: MA12-2
Targeted Performance Bands: 4-5
Criteria Marks
s  Provides the correct solution 3
e Finds the interest earned at the end of the fifth month, or equivalent merit 2
e Finds the balance at the end of the fourth month, or equivalent merit 1
Sample Answer:
Balance at the end of the fourth month:
496994.00 + 1490.98 — 3800 = 494684.98
= Balance at the end of the fourth month is $494 684 .98
Interest earned at the end of the fifth month:
49468498 x 0.003 = 14B4.05
& Interest earned at the end of the fifth month is $1484.05
Amount Maroun withdrew at the end of the fifth month:
Balance=FP+ /- M
M = P + | — Balance
M = 4946584.98 + 1484.05 — 491969.03
= 4200
2 Maroun withdrew $4200 at the end of the fifth month
() (2 marks)
Ouicomes Assessed: MAI2-2
Targeted Performance Bands: 4-3
Criteria Marks
o Provides the correct solution 2
s Determines the balance at the end of the sixth month, or equivalent merit 1

Sample Answer:

As = 491969.03

A, = 491969.03 x 1.003 — 7500
= 485944.94

A, = 485944.94 x 1,003 — 7500
= 479902.77

- Balance at the end of the seventh month is $479 902.77

Dirclaimer

The Enformation contained in this documest & intended for the professional masistanes of only weachang sidf e docs nol comstitate advice o sludomis
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Question 28

{c) (2 marks)

Outcomes Assessed: MA12-2
Targeted Performance Bands: 4-5

Criteria Marks
* __ Provides correct solution 2
o Finds the effective annual rate of interest for one of the funds, or equivalent merit 1

Sample Answer:

Effective annual rate of interest for the current retirement fund:
(14 0.003)"* -1=0.036599 ..

= 3.66% p.a.
Effective annual rate of interest for the alternative retirement fund:
(1 + n.uaz)m 1= 0.032516
365 S

= 3.2504 p.a.

The effective annual rate of interest for the alternative retirement fund is less than Maroun's current
retirement fund, hence Maroun should stay with his current retirement fund.

Alternatively, compare the future value (FV) of one dollar invested in both funds.

Current fund: FV = (1 + 0.3%)" = $1.03659998

365
Alternative fund: FV = (1 + %} = $1.032516057

The FV of the alternative fund i5 less than the FV of the current fund, hence Maroun should stay with
his current retirement fund.

[Fisclaimer

The informuabicn contumed i thes documest is imendad for the proféssaoasl seance of only teaching safT 18 does. nod constiule advice to shadenis.
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Education Standards Authority. Mo guaraniee or warmanty is made or implssd with pespect 10 the spplication or use of CS5A Traal HSC Exsmination
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Question 29

(a) (2 marks)

Outcomes Assessed: MAL2-3, MA12-6
Targeted Performance Bands: 4-5

Criteria Marks
s Provides correct solution 2
e Correctly differentiates to find an equation for speed, or equivalent merit 1

Sample Answer:

5'(e) = %SE = —0.182 % In3 x 55000 x 3~0.182¢
= —10010 In 3 x 3-0182¢

Speed of the rocket at time ¢ = 2t
§'(2) = | —100101n 3 x 37018222
= =7372.3576 ...
= 7372

The speed of the rocket 2 hours after it begins its return journey is 7372 km/h
(b} (2 marks)

Outcomes Assessed: MAI2-1
Targeted Performance Bands: 4-5

Criteria Marks
e Provides comrect solution 2
e Attempls 1o solve for £, or equivalent merit 1

Sample Answer:

Let § = 1000 and solve for ¢ the equation: 1000 = 55000 » 370182
1

—_—=1

55

In (E1§] = —0.182t x In3

1
i ln(ﬁ) = {—0182 % In3)

= 20.0419 ...
= 20.04

=182

= Rocket deploys its parachute 20.04 hours after it begins its retum journey

Isclaimer

The isformatsm contnined in this documesd (s iniendsd Tor e professional assistance of only kaching siafT. It does nol corstitute advice Lo stadents
Further il & gk the imieation of CS5A io provide spocific markssg sutcomes foo all possible C55A Trial H5C Examination snswers. Rather the purpss
i% b pravide teachers wilh infrmation so that they can betser explore, understand and apply HSC marking requirements, us established by the NSW
Fdisention Siandards Aushority. Mo gearsnles of warranty is made or implied with sespect 10 the application -:nrmeul’f'-‘.-_?&.i Tnal I-i'SE_E:_lumlnlu:rn
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Question 30 (3 marks)

Outcomes Assessed: MAI2-7
Targeted Performance Bands: 4-3
Criteria Marks
o Provides correct solution 3
» Finds the area using integration and the trapezoidal rule, or equivalent merit 2
e  Finds the area using either the trapezoidal rule or integration, or equivalent merit 1

Sample Answer:

Exact arca under the curve:
3

Area:j ¥ =322 4 3Ix 4+ 4dx
o

e 32 3
= |[——x +—+ 4x
4 2 0

5 18.75
=— orl8.
4
Estimate of the area under the curve using two applications of the trapezoidal rule:

15
Area = —i--[4 + 2 % 5125 + 13]
= 20.4375

204375 - 18.75 = 1.6875

Hence the trapezoidal rule overestimates the exact area under the curve by 1.6875 square units.

[elsclalmer
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Question 31

(a) (2 marks)
Oufcomes Assessed: MA12-4
Targeted Performance Bands: 4-5
Criteria Marks
*  Provides correct solution

—

»  Attempts to model height of bounce as a geometric progression, or equivalent merit

Sample Answer:

Initial height of the ball is H metres. The height after the nth bounce is the nth term of the geometric
progression with first term @ = H and common ratio r = %,ﬂ < g < 100.

Height after the second bounce:
hy =Ty = ar™?
= i
BB luu}
o
~ (100)%
(b} (3 marks)
Ouicomes Assessed: MAT2-4
Targeted Performance Bands: 5-6
Criteria Marks
»  Provides correct solution 3
e Attempts to simplify the expression involving the limiting sum, or equivalent merit 2
« Correctly models the total distance involving the limiting sum, or equivalent merit 1

Sample Answer:
Total distance travelled may be modelled as the limiting sum of a geometric series, since 0 <1 < 1.

Seo = H + 2(hy + hy + by + )

140
i _H(100-¢q)  2qH
100 —gq 100—q  100—q
_ 100H — qH +2qH _ 100H + qH
= na—g¢ = 100—¢
H(100 + q)
- 100 —g

2L
=H+2| 1 )

=H+

Ikiscinimer
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Duestion 32

{a) (1 mark)

Outcomes Assessed: MAT2-3, MAI2-6
Targeted Performance Bands: 3-4

Criteria Marks
#  Finds the equation ¥ in terms of x, given the area 1

Sample Answer:

6% (2y + 8x) = 120
2y +8x =20

¥+ 4x =10

<y =10 =4x

ib) (2 marks)
Cutcomes Assessed: MAT2-3, MAI2-6
Targeted Performance Bands: 4-5

Criteria Marks
*  Provides comect solution 2

*  Attempts to use Pythagoras® theorem to find h, or equivalent merit l

Kample Answer:
G2
- (3)
25x?
2 - 3
16x n
_ 64x*  25x%
~ 4 4
3%t
T4
39x?
h= 76
B 39x
T
Db Laiomm g1

The enforenanson containsd in tis document 15 inlendad for the prolessional ssdistance of ooly tesching stafl. b does mof constitute sdvice 10 shadenls
Furthed H i mad the intention of CS5A 10 peovidie specific marking outcomes for all possible C55A Tnial HSC Exsminmtion answers. Rather the s
is 0 poowide teacheors with mlocrmation so that they can betier explore, undesmand snd spply HAC marking foguircments, o catablighed by the NSW
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Question 32

(¢} {3 marks)
Ouicomes Assessed: MAI2-3, MAI2-6
Targeted Performance Bands: 5-6
Criteria Marks
»  Provides correct solution 3
+ Finds stationary point, or equivalent merit 2
« Finds correct expression for surface area of tent, or equivalent merit |
Sample Answer:

Maximise the volume by maximising the area of the cross-section, since the depth is constant.
Let A be the area of the cross-section of the tent.

1
A= 5.-‘-.‘}' + E ®5xxh

Sxh

Sy

From parts (a) and (b):
5v39x°
F

Gy 39y
= 50x — 20x2 + ﬁ_x

5v "EIIJ
=5ﬂx*(2ﬂ— 43 2

Determine stationary point and i1s nature:

dA 5#1'39]
E—SH—E(EG—T x
5v 39
EI]—E(E{I— x=1
# )
20 i 25
- x =
4

d*A 5\.!"3"3)
== - (zn e ey —24387..<0

Hence maximum volume at x = 2.05

A=5x(10-4x) +

Dvisclaimer

The information contained in By docemens bs intended for the professsonal asistinoe of only teaching siaff, It does noi consditube advice |0 dliidents
Further it & sod the intention of CE5A b provids specills markisg cutcomes For all possible CS5A Trial HSC Examination ansvwers. Rather the purpose
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Question 32

(d) (2 marks)

Ourcomes Assessed: MAI2-3, MAI2-6
Targeted Performance Bands: 4-5

Criteria

*  Provides correct solution

*  Attempts to caleulate the volume using values of x, ¥, h or using the area of the
cross-séction from part (), or equivalent merit

- [WfE
5

Sample Answer:

Maximum volume of tent = maximum area of cross-section X depth

From part (c):

51.'39]

1-"=E-K(51}.1:-(2'|]- 3 .rz), x = 2.05
5-.“39)

F=Ex(5ﬂx2.l}5—(2l}—T HE.II]EI)

= 307.5345 ...
= 307.5 m?

Misclaimer

The imfommaticn contained i this documens (s intended o the professional sistvianee of only teaching sl 14 dees nod conatilule ndvice b0 sbadents.
Frarter i 5 mot the méention o C554 & provids spocific marking owcomes o all possable C55A Trial HEC Examination answers. Rater the purpsose
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Bocurncy, completeness of usefulness of any Marking Guidebines provided for the C5SA Trial HSC Examination papers.

6100-2 -24 -




Question 33 (4 marks)
Ourcomes Assessed: MAI2-3, MAI2-7
Targeted Performance Bands: 5-6

Criteria Marks
o Provides correct solution 4
o Correctly sets up a sum of two integrals, including correct bounds for each integral, 3
and attempts to find the area between the two curves, or equivalent ment
» Finds the x-coordinates of A and B, or equivalent merit 2
s Attempis to find the x-coordinates of A and B by equating the functions, or I
equivalent merit

Sample Answer:

Find the x-coordinates of A and B by equating ¥ = x* — 2x with y = x%,

x3 —2x = x?

P =xt=-2x=0

xxt=x-2)=0

x(x+1){x=2)=0

hence the x-coordinate of 4 is —1 and the x-coordinate of B is 2.

Area between the two curves is given by

2
Area = J'xg—.t'z-ixd.r + fr3—xi—2xdx
-1 )
o z‘ﬂ [x* i EIE
=lIT=% =X | sy it Y
4 3 _q 4 3 0
; i
= E+§'1]+|4""4l
_ 5 +=EI
12 3
_3'.'-"
33

Dckaimer

The information contained in this decument i intended for the professional assistance of only teaching Aall It does sl consiguie advice to stodents
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Question 34 (3 marks)
Outcomes Assessed: MAI2-1, MAL2-10
Targeted Performance Bands: 5-6

Criteria

¢ Provides correct solution

=  Substantial progress towards correct solution

# Uses Pythagorean identities. reciprocal ratios or complementary trigonometric ratios
of cos (90° — &) and tan(90° — &), or equivalent merit

=
— | | B
3

Sample Answer;
. cos@ - s5in 8 e
LHS = cos(90° = 8) {1+ tan B}'I'cnaE[I'i' tan(90" — 93]
_ cos@ .1 sin & g
= e X 5RC E+m9(l+¢:ut &)
- cos g . 1 " sing " 2
" sind cos®8  cos# i i
B cos g i 1 sin & 1
= Ein? cos28 T tosh - sinid
1 1

= - +
sinfcosf  sinfcosd
= Jcosec Bsec @

= RHS

Disclaimer

The iinformeation coniained in this document is miended for the profesionsl assetmee of only teaching srall [ does noi cosminete advice o studests
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Question 35 {3 marks)
Qutcomes Assessed: MAI2-7

Targeted Performance Bands: 5-6
Criteria Marks
¢ Provides correct solution 3
s  Makes substantial progress toward correct solution, such as recognising that the
integral is in the form jl;‘[—‘ﬂ and hence will result n a log function by using the fact |
that :1 {t"T’r:] = :H% or equivalent merit

s  Divides numerator and denominator by x%, or equivalent merit

Samiple Answer:
Divide the numerator and denominator of the integrand by x2 such that:
1-Inx
1-Inx 3
.[ xInx J' Finz
X2
1-lnx
= X3 dx
=) T
T

d (IHI) 1-=Inx fix)

Using — = ———— and dex=Inx+c:

X X fix)
1=Inx
; f(x)

: - -
J inx dx is in the form "“_f{_.l']
Hence,

1-1
J nxdx=lnlm—x be

xIlnx X

=In|lnx|=Inlx| +¢

Discluimer
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