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Total marks — 120
Attempt Questions 1-10
All questions are of equal value,

Answer each question in a SEPARATE writing booklét.

- Question 1 (12 marks) Use a SEPARATE writing booklet,

2++/2
(a) Evaluate hzi correct to three significant figures.

7(e* —4)
()  Solve (-2 =9.

() Finda primit;\;é of % + —1—2
X

(@  Solve |5a+3|<13.
(e) Find the limiting sum of the series 2044+ % +...

® If g(x)=7x"-3x+1 evaluate g'(2).

Marks




Marks

Question 2 (12 marks) Use a SEPARATE writing booklet. Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) In the diagram, the lines % and & are drawn. The coordinates of 4, B and C (® The diagram shows two right angled triangles POR and PRS.
are (4,~6), (~18,0) & (0,6) respectively. D is the midpoint of 4B. )
2 P 2w 0] ‘
y _ o NOT TO SCALE
/k s
C(0,6) - w
NOT TO SCALE R
B(-18,0) Let SR =w. The lengths SP and PQ are each twice the length of SR.
P x
i) Prove that QR =3w.
(i)  Find the arca of quadrilateral PQRS in terms of w.
Sog,
A46) (b) Differentiate with respect to x and leave your answers in simplest form:
,~6
@ Ilnx
x
6] Show that D has coordinates (—7,-3). 1 (i) (x—5)¢.
(ii) Calculate the length of DC. Leave your answer in exact form. 1
(i)  Show that the equation of the line 4 is given by 3x+y-6=0. 2 ] 3
© () Find f 2.
(iv)  Show that the line / is perpendicular to the line . 2 o
3
W) AB is the diameter of a circle which passes through the points 2 B €V e iliiat d
4, B and C. Show that the equation of the circle is given by valuate 0 Jx ds.
(x+7)*+(y+3)* =130,
(vi) Find the area of the circle which passes through 4, B and C. 1
Leave your answer in terms of 7.
@ Find the values of ¢ if 3gx” —5x+3q = 0 is negative definite. 3

Leave your answer in exact form,

Marks
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Question 4 (12 marks) Use a SEPARATE writing booklet.

16
(a) Evaluate Z (13 -5m).

2
n=2
(b) Prove that 3
sin@ siné 200860 0
1—cosf 1+ cosé
(©) ABCDE is aregular pentagon. The points P, O, E and A4 are collinear.
The points O, D and C are also collinear,
NOT TO SCALE
E B
o ,
o D C
P
Find the size of anglé ¢ giving reasons. . 2
(@ A six-sided die is biased so that the number 3 occurs twice as often as
any other number.
@) The die is rolled once. Show that the probability that an odd 1
number occurs is f;— .
(i)  If the biased die is rolled twice, find the probability of the sum 2
of the uppermost numbers being six.
This biased die is now rolled together with TWO fair six-sided dice.
What is the probability that at least two odd numbers are 2

uppermost?
5

Question 5 (12 marks) Use a SEPARATE writing booklet.

@

(®)

Solve for x: log,,x* —8 =3log,,x.

Give your answer correct to 1 decimal place.

Consider the curve givenby y = 2x°> — 9x* + 12x.

i) Find the stationary points and determine their nature.

(ify  Show that a point of inflexion occurs at x = 3
(iify  Sketch the graph of y= f(x) indicating clearly the stationary

points and point of inflexion.

(iv)  For what values of x is the curve concave up?

Solve 2(x*+1)> —19(x*+1)—10 = 0.

Marks
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Question 6 (12 marks) Use a SEPARATE writing booklet Question 6 (continued)
(a) The graph of y = cos3x is shown below. (b) A bridge’s steel arch ABC is part of a circle of radius 10.1 metres. BX
» bisects the chord 4C which is 4 metres long.
y
NOTTO SCALE B NOT TO SCALE
y = cos3x
1 .
A 2m L| 2m -
C
XxJ
O “ T x N
5 K’ 10.1m
' D
—1+
@) Find the size of angle ADC correct to the nearest degree. 2
(i)  Find the length of steel needed to make the arch ABC. 2
@ Solve cos3x =0 for 0<x <. 2
(i)  State the amplitude and period of y = cos3x. - 2
‘ End of Question 6
B@ Copy this diagram into your answer booklet showing the -2

x-intercepts.

Hence sketch the graph of y = sec3x in the domain 0 < x < 7
showing any asymptotes. L

\ﬁ = ;g'?;ot

)((iv) Using (iii), find the number of solutions to sec3x = x in the 2
domain 0 < x < 7.

Question 6 continues on page 8
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Question 7 (12 marks) Use a SEPARATE writing booklet

@

®)

Consider the parabola x* =8(y + 2).

@) Find the coordinates of the vertex.

(ii) . Find the coordinates of the focus.

(iii)  Find the equation of the tangent to the parabola at the point
3
2,—=1.
[ 2)

(iv)  Find the coordinates of the point where the tangent meets the
directrix.

The velocity, ¥, in m/s of a particle moving in a straight line is given by
V =18~2¢', where ¢ is the time in seconds.

(i)  Find the initial velocity of the particle.

(ii) Show that the time at which the particle comes to rest is
2log,3 seconds.

(iiiy  The graph of the velocity ¥ of the particle as a function of 7 is
given below. %

\b\ NOT TO SCALE
\o¢
AV =18-2¢

e

-36

The coordinates of point C are (3 log, 3, — 36).
Write down the coordinates of points 4 and B.

Hence, or otherwise, find the distance travelled by the particle
between f=0and ¢ =3log,3.

Marks

Question 8 (12 marks) Use a SEPARATE writing booklet

@

(®)

Kenny begins his retivement with $500 000 at the beginning 0of 2009. The
annual interest rate is 8% p.a. Interest is calculated annually on the balance
at the beginning of the year and added to the remaining balance. Kenny
plans to withdraw $56 000 annually, with the first withdrawal at the end of
2009.

Let A,be the remaining balance after the nth withdrawal.

()  Show that 4, = (5x10°)1.08) ~5.6x10°(1.08+1).
()  Show that 4, =10°[7—2(1.08)"].

(iii)  In which year will Kenny’s fund reach zero?

g

Populations cannot increase indefinitely. Environmental and economic
factors such as limited food, weather and space control the size of the
population.

Two thousand kangaroos, each aged 2 years old, are released into the wild
on an island. After 3 years there are approximately 1800 kangaroos that
inhabit the island. The size of the population, N, after ¢ years is predicted
by the equation

N=N, "’

@) Show that the size of the kangaroo population decreases at a rate
propottional to the size of the population.

(i) - Find the value of N, and *.

(iii) After how many years will the kangaroo population halve?

10
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Question 9 (12 marks) Use a SEPARATE writing booklet. Question 10 (12 marks) Use a SEPARATE writing booklet.
(a) The equation below refers to the filtering cycle of a pump in Helen’s garden. (a) The graph below represents the function y = f(x);
The flow rate of the volume of water that the filter pumps water into and out
of a pond in litres per minute, is given by
av ..z y)
g " 20sinzzt NOT TO SCALE

€)] If the pump started at 8.55 pm, what is the first time after 8.55 pm at 2

which the flow rate is zero?
(ii) If the Pond is initially empty find an expression for the volume, 7, of 3 T i) Y 2SN R S 4.3)

water in the pond after  minutes. 1 o C

: <R

(iii)  Find the maximum volume of water in the pond during the filtering 2 ; i z

cycle. Leave your answer in terms of 7. : ;

-1 < 4 x
g %71
O g 15 !
hr If j f(x) dx=—, find the value of J [f(x)+4] . ) 2
NOT TO SCALE )4 2 =
dax
. d(x\_ s 3
) Given —(b ):b log, b ,
dx
0 x Evaluate J 7% dx correct to one decimal place.
0
The area enclosed by the curve y = the lines x =1 and x =2 is .
: Jadx— Question 10 continues on page 13

shaded as shown in the diagram above.
@) Show that the volume, V, of the solid formed when this shaded 2

region is rotated about the x-axis is given by:

2
V= 47rj 4 dx
i 4)6 -1

(i) Hence calculate the volume, V. Leave your answer in exact form. '3

11
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Question 10 (continued)

(©) An isosceles triangle 4BC, where 4B = BC , is inscribed in a circle of
radius 10cm.

OP =x and OP bisects AC, such that AC L. OP.

B
NOT TO SCALE
(4]
x
P C
()  Show that the area, 4, of AABC is given by 4=(10+x)100-x*. 2
0 _ _ 2
()  Showthat 4-100-10x-2x 2
dr 100
(i)  Hence prove that the triangle with maximum area is equilateral. 3
End of Paper

13 .




CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2009 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS ~ SUGGESTED SOLUTIONS

These marking guidelines show the criteria to be applied to responses along with the marks to
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.

Question 1 (12 marks)

(a) (2 marks)

Outcomes Assessed: P3, H3
Targeted Performance Bands: 2-3

(c) (2 marks)
Outcomes Assessed: H8
Targeted Performance Bands: 3-4

Criteria Marks
® Gives the correct answer. ) 1
* Correctly rounds to THREE significant figures. 1
Sample answer:
202 or7sens - '
T(e*-4)
= 0.144 (3 significant figures)
(b) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Marks
» Progress towards the correct answer. 1
® Gives the correct answer. 1

Sample answer:
(y-2Y =9 - yp-2=43
y= 5 s Y= -1

DISCLAIMER .

The Information contained in this document is intended for the professionat assistance of teaching staff, It does not constitute advice fo students. Further it Is not the intention of
CSSA fo provide specific marking outcomes for all possible Trial HSC answers, Rather the purposa is to provide feachers with information so that they can better explare,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee or warranty is made or implied with respect o the application or use of CSSA Marking Guidelinas in relation to any specific {rial exam question or answer. The CSSA
assurmes no fiablkty or responsibilty for the accuracy, or of any Marking Guidelines provided for the Trial HSC papers,

6200-2

Criteria Marks
* Correct primitive of ONE of the terms. 1
» Correct primitive of the other term. 1
Sample answer:
2 -1 2
Primitive 2+ = »x——l+ C
6 -1 6 x
(d) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-4
Criteria Marks
¢ Writes TWO correct inequations. 1
* Gives the correct answer. 1
Sample answer:
S5a+3<13 or —(5a+3)<13
S5a<10 —5a-3<13
ag?2 -5a<16
az-32
(&) (2 marks)
Outcomes Assessed: H5
Targeted Performance Bands: 3-4
Criteria Marks
e Correctly finds the value of r. 1
*  Gives the correct answer. 1
Sample answer:
0
20+4+§—+... :—3—— =25
5 1
1——
5
2 .

DISCLAIMER i .
The informatian contained in this document is infended for the professianal assistance of teachin

g staff. It does not constitute advice to studenfs. Further it is not the intention of

CSSA to provide spedific marking outcomes for all possible Trial HSC answers, Rather the purpose s to provide teachers with information so that they can better explore,

understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee or warranty s made ot implied with respect to the application or use of CSSA Marking Guldefines in relation o any specific trial exam question or answer. The CSSA

assumes no fiability or responsibility for the accuracy, or I of any Marking

Guidelines provided for the Trial HSC papers.




() (2 marks)
Outcomes Assessed: P7, HS
Targeted Performance Bands: 2-3

» Criteria Marks
o Correct derivative. ) 1
® . Gives the correct answer. 1

Sample answer:
g(x)=7x* ~3x+1
g'(x)=21x"-3
g'(2)=21(2")-3=381

Question 2 (12 marks)

(@) () (1 mark)

Outcomes Assessed: P3, P4, H5

Zargeted Performance Bands: 2-3
-

Criteria Mark
e Gives the correct answer. 1

Sample answer:

xz__]'gﬂ=_7 y:0+_6____3
2 2

(2) (i1) (1 mark)
Outcomes Assessed: P3, P4, H5
Targeted Performance Bands: 2-3

r _ Criteria Mark
‘ * _Gives the correct answer, 1

Sample answer:

DC =+/(=7-0)? +(-3-6)* =4/130

3

DISCLAIMER
The Information contained in this document s intended for the professional assistance of teaching staff, It does not consfitute advice to students. Further it Is ot the infention of
CSSA to provide specific marking outcomes for al possible Trial HSC answers, Rather fhe Purpose is to provide teachars with information so that they can better explare,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidefines in relation fo any specific kriaf exam question or answer. The GSSA
assumes no liability or responsibility far the acouracy, completeness or usefulness of any Marking Guidelines provided for the Triat HSC papers,

(a) (iii) (2 marks)
Outcomes Assessed: P3, P4, H5

Targeted Performance Bands: 2-3

Criteria Marks
e __Finds the correct gradient AC. 1
* _Gives the correct equation of line. 1
Sample answer:
me= é___é =_3
0-4
LYy =6==3(x-0)
y~6=-3x
3x+y—-6=0
() (iv) (2 marks)
Outcomes Assessed: P3, P4, H5
Targeted Performance Bands: 2-3
Criteria Marks
e Finds the correct gradient BC. 1
¢ Correctly showsm, xm, =—1. : ' 1
Sample answer:
Mpe = 60 =—, .. his perpendicular to k since l>< -3=-1.
0--18 3 3
(2) (v) (2 marks)
Outcomes Assessed: P3, P4, H5
Targeted Performance Bands: 3-4
Criteria Marks
¢ Finds correct distance DA or DB, 1
o Gives the correct answer. 1

Sample answer:

DA=[(=7-4)" +(-3——6)? =130
Using (x—A)* +(y—k)* = r?*, the centre of the circle is (=7,-3) with radius +/130 .
Then by substitution (x+7)* +(y+3)* =130

4

DISCLAIMER
The Information contained In this document is intended for the professional assistance of teaching staff. It does not consfitute advice to studens. Further it is not the intention of
CS5A to provide specific marking outcomes for afl possible Trial HSC answers. Rather the purpose s fo provide feachers with information so that they can better explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studiss,

No guarantee or warranty is made or implied with fespect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA
assumes no lfability or responsibifity for the accuracy, i or of any Marking Guirlefines provided for the Trial HSC papers.




" (a) (vi) (1 mark)
Qutcomes Assessed: P3, P4, HS
Targeted Performance Bands: 2 - 3

Criteria Mark
e (Gives the correct answer. 1
Sample answer:
A= =zx(130)* =1307 units®
(b) (3 marks)
Ouftcomes Assessed: P3, H2
Targeted Performance Bands: 3 - 4

Criteria Marks
e Establishes that A<0. 1
* Solves the quadratic inequation correctly. 1
e (ives the correct answer. 1

Sample answer:

3gx* —5x+3qg = 0. For negative definite, 3¢ <0 and (=5 -4(39)(39) <0
(=5)" -4B39)39) <0

25-3627 <0 - (5-6q)(5+6q)<0

q<—6—5 & q>%
But 3¢ <0
ng<=

6

Question 3 (12 marks)

(&) (i) (2 marks)

Ouftcomes Assessed: P3, P4
Targeted Performance Bands: 2-4

Criteria ' Marks
¢ TFinds a correct expression for PR. 1
e Gives the comrect proof. 1
Sample answer:
PR? = (2w)* + w* = 5w
OR* = (2w)* + 5w* = 9w
OR=23w .. QR =3w

5

DISCLAIMER
The informa!iop contained in this document is intended for the professionat assistance of feaching
CSSA to provide specific marking outcomes for all possible Trial HSC answers, Rather fhe
nnderstanr: and apply HS(I: marking requirements, as established by the NSW Board of Studies.
0 guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Gui i Hic fi i
2 0 ade 0 g Guidelines in relation to any specific tial exam question or answer.
assumes no liabifity or for the accuracy, or iness of any Marking Guidetines provided for the Trial HSC papers, ! rove The GSSA

staff,'ﬂ does not consfifite advice to students. Further t is not the intention of
pumpose s to provide teachers with information so that they can betier explore,

(a) (i1) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Marks
* Finds the correct area of triangle PSR. ‘ 1
e Finds the correct area of triangle POR. 1
Sample answer:
4= %(w)(Zw) +%(2w)(\/§w)
A=w+w5 = wz(1+J§) v’
(b) (@) (2 marks)
Outcomes Assessed: P7, H5
Targeted Performance Bands: 3-4
Criteria Marks
» _Differentiates using the quotient rule with ONE mistake. 1
s Gives the correct answer. 1
Sample answer:
Lety=—]££ u=1nx.'.u'=l&v:x.'.v’=1
x x
dy _ ovu'-w/ x;—lnx.l _1l-Inx
dx v x* x*
(b) (i) (2 marks)
Outcomes Assessed: P7, H5
Targeted Performance Bands: 3-4
Criteria Marks
e Correctly uses the product rule but has ONE mistake. 1
» Gives the correct answer. 1

Sample answer:
Let y=(x-5"¢"  u=@x-5" u'=2x-5) &v=e Vv =¢"

%= w' +vi' = (x—=5Pe" + " 2(x~5) = " (x—5)(x-3)

6

DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constituts advice fo students. Further it is not the intention of
CSSA to provide specific marking outcomes for alf possible Trial HSC answers. Rather the purpose is to provide teachers with infonmation so that they can better explore,
understand and apply HSG marking requirements, as established by the NSW Board of Studies.

No guarantee or warranty is made or implled with respect to the application or use of CSSA Marking Guldefines in relation to any specific trial exam question or answer, The CS5A
assumes no liabifity or ibility for the accuracy, comp or iness of any Marking Guidefines provided for the Trial HSC papers.




(c) (1) (2 marks)
Qutcomes Assessed: H8
Targeted Performance Bands: 3-4

| Criteria Marks
* _Finds the correct logarithmic primitive but has ONE mistake 1
o Gives the correct answer. 1

Sample answer:

x2 -9 2 xz -9
=%log2 (*-9)c
() (i1) (2 marks)

Outcomes Assessed: H8
Targeted Performance Bands: 3-4

Question 4 (12 marks)
(2) (2 marks)
Ouicomes Assessed: H4

Targeted Performance Band: 3-4
- . Criteria Malrks
e Gives correct a, dand n :

Criteria Marks
* Dinds the primitive of +/x but has an error in calculating the integral. 1
» Correctly applies Newton—Leibnitz formula to obtain the answer. 1

Sample answer:

f: Vx dx

3
2 15 15
- 2x _ _3'_ _9 0_ :2\/27 3464
0
7
DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff, It does not constitute advice to students, Further it is not the intention of
CSSA to provide specific marking outcomes for al possible Trial HSC answers. Rather the purpose is to provide feachers with information so ihat they can better explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studles.

No guarantee or warranty Is made orimplied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA
assumes no fability or responsibility for the accuracy, or of any Marking Guidelines provided for the Trial HSC papers.

¢ Gives the correct answer.

Sample answer:

ils — 5n = (13-10) + (13-15) + (13-20) +... +(13-80)

n=2
=3-2-7— .. —67
This is an arithmetic series witha=3,d = —5 andn =15.
1
s, =%(2a+(n—1)d) S, =5(a+1)
15
:§(2x3+]4x(~5)) oo S, = 7(3 - 67)
2
= 480 = —480
(b) (3 marks)

Outcomes Assessed: P3
Targeted Performance Band: 3-4

Criteria Marks
s TFinds correct denominator and numerator.
e Changes (1—cos?8) to sin’ 6.

e Gives the correct proof.

Sample Answer:
sin @ sin g
1—cosf = l+cosf
(1 + cos)sind + sin {1 — cosH)
B 1—cos’ @
sin@ + sin@cosf +sin @ — sin B cos &
B 1~cos” @

LHS =

_2sin&
sin* &
2

‘'

sin &
= 2cosecd

i i it is not the intention
et ined in thi is i ional assist: of teaching staff. I¢ does not constitute adyloq to smdgms. Further it is not
TheslAnf?rmalio% msngzgﬁg ;I;:‘llxsn; outcom;l: ;S:E;?i;gbl{ze{ﬁal HSC answers. Rather the purpose Is to provide teachers with information so thal they can better explor
i an i i i the NSW Board of Studies, ) o ) ] .
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(c) (2 marks)
Outcomes Assessed: P4
Targeted Performance Band: 3-4

Criteria

Marks

¢ Gives the angle in the regular pentagon.

o Gives the correct angle giving reasons.

Sample Answer:
Angle in pentagon = (n--2)x180°
=3x180°
=540°
Size of each angle = 540 ~ 5 = 108°
ZDEA4 =108° and ZEDC =108°
< ZLQED = 72° (straight angle) also ZEDQ = 72° (similarly)
ZPQD =72°+ 72° (exterior angle of a triangle is equal to the sum of the two interior

opposite angles)
co=144°

(@) (@) (1 mark)
Qutcomes Assessed: HS
Targeted Performance Band: 3-4

Criteria

Mark

» Gives the correct answer.

Sample Answer:
Sample space is {1,2, 3, 3, 4, 5, 6}
4
P(E)=—
(£ 7

(d) (i) (2 marks)
Outcomes Assessed: HS
Targeted Performance Band: 3-4

Criteria

Marks

* Uses the correct outcomes.

»__ Gives the correct answer with required working

Sample Answer:
P(E)= P(1,5) + P(2,4) + P(3,3) + P(4,2) + P(1,5)

9

DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further itis not the intention of
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assumes no liability or ibility for the accuracy, I or of any Marking Guidelines provided for the Tral HSC papers.

(d) (iii) (2 marks)
Outcomes Assessed: H5
Targeted Performance Band: 4-5

Criteria

e TUses the correct outcomes.

p - _._
o (Gives the correct answer with required working
Sample Answer:

ber
P( at least 2 odd numbers) = P(3 odd numbers) + P(2 odd and 1 even num )]

.4
P(odd number on biased die) = P
3

P(even number on biased die) =

~

i
| o
' ' P(odd number on a fair die) = 5

ISR

P(even number on a fair die) =

dd, even, odd) or (even, odd, odd))

l‘ P(E)zlxlxi + P({odd, odd, even) or (o
e 2 217
1
| y 41 1 411 .3 1.1
I =X X X
=ot oy T T2
15
I

Question 5 (12 marks)
(a) (2 marks)
Outcomes Assessed: H3 s
'i Targeted Performance Band: 4- e

Correct solution for logy, x .

i e (Gives the correct answer. N

Sample Answer:

log,, x* —8=3log,x
6log,, x —8=3log, x

3log,,x =8
log,x = 3
3
10% =x
x=4642

10
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(b) (3) (3 marks)
Outcomes Assessed: P7, Hf
Targeted Performance Band: 3-5

Criteria Marks
» Finds the stationary points 1
e _ Finds the nature of ONE stationary point 1
e Finds the nature of the other stationary point 1

Sample Answer :
y=2x"-9x"+12x .. %: 6x> —18x+12

For stationary points % =0 . 6(x— 2)(x -1)=0 x=1 or x=2

<. the stationary points are (l, 5) & 2,4

2
Also for the nature of the stationary points, d J; =12x-18
dx
d*y
At x=1, e -6<0 (1, 5) is a MAXIMUM stationary point

: P .
At x:Z,;{x—Z=6>O ~.(2,4) is a MINIMUM stationary point

() (ii) (1 mark)
Outcomes Assessed: P6, H6, H7, H9
Targeted Performance Band: 3-5

Criteria Mark
d’y . . 3
- =0 and shows a change in concavity at x = = 1
2 —
Sample Answer :
. . . d’y 3
For points of inflexion, —5=12x-18=0 . x=2
dx 2
3
x 1 - 2
2
2
Zx 2 -6 o 6
concave concave
down up
11
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) (iii) (2 marks)
(guz‘comes Assessed: P6, H6, H7, H

seted Performance Band: 3 -5

Criteria

Sample Answer :

y =2 —0x%+12x

) (iv) (1 mark)
((t))utcomes Assessed: P6, H6, H7

Targeted Performance Band: 2-4

Criteria

4y > 0 or gives correct answer from graph.

Correctly solves the equation T

Sample Answer :

=

2
il—le*IS
dx

2

J o 12x-18>0
For the curve to be concave up, T >0
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(c) (3 marks)
Outcomes Assessed: P4

Targeted Performance Band: 3-4

w

e Correctly solves the equation 24” - 194 ~10 =0,

*  Correctly substitutes (x* + 1) and then solves for x*.
Gives the correct solution.

Sample Answer :
Letd=x"+1

247~ 194 -10=0
QA+1)(4-10)=0

A= _L or 10
2
1
2 = ——
X +1= 2 X +1=10
or 2 g
X =
x’ = "5 Nosolution
x=+3
Question 6 (12 marks) (a) (i) (2 marks)
Outcomes Assessed;: P4, 05 .
Targeted Performance Band: 2-4 }
Criteria

* _Gives ONE correct answer in radiang OR THREE correct answers in de grees. _

* Gives THREE correct answers in radians.
<21 E0L dANSWers 1n radiar

Sample Answer:
cos3x=0

Basic angle is -725 (First Quadrant).

L 3= 37 5T 0<3x<3z
27272
x:z,z,Si 0<x<mz
6’2" 6
13
DISCLAIMER

The information centained in this document i intended for the professional assistance of tezching staff. It does not constitute advice o sfudents. Further it is not the intention of
GSS5A to provide specific marking outcomes for alf possible Trial HSC answers. Rather the I i

understand and apply HSC marking requirements, as esfablished by the NSW Board of Studies.

No guarantes or warranty is made or implied with respest fo the application or use of CSSA Marking Guidefines in relation to any specific il exa:
| assumes no labilty or responsibilty for the aceuracy, h or iness of any Marking Guideli provided for the Triat HSC papers.

(a) (ii) (2 marks)
Outcomes Assessed: HS5
Targeted Performance Band: 2-4

Marks
Criteria :
« Gives correct amplitude ;
o Gives correct period.
Sample Answer:
Amplitude = 1
. 27
Period = —
n
2
T3
() (iii) (2 marks)
OQutcomes Assessed: HS
L2 Marks
Targeted Performance Ban Critorin 1
« Shows x-intercepts as asymptotes on y = c08 3x. -
e Gives correct reciprocal curve.

Sample Answer:

14
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(a) (iv) (2 marks)
Outcomes Assessed: HS
Targeted Performance Band: 2-4

Criteria Marks
e Correctly draws y=x on graph. 1
* Shows TWO solutions. 1
Sarmple Answer:
2 solutions
(®) () (2 marks)
Qutcomes Assessed: P4
Targeted Performance Band: 2-4

Criteria Marks
¢ Correctly substifutes into cosine rule. 1

e Gives correct solution.

Sample Answer:

10.1% +10.1% - 42
2x10.1x10.1

cos ZADC =

=0.92
ZADC = 23°
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(b) (i1) (2 marks)
Outcomes Assessed: H5
Targeted Performance Band: 2-3

Criteria Marks

* Gives angle in radians. 1

* Gives correct solution. 1

Sample Answer:

23°= %« 23 radians
180

= (.4 radians

=ré
=10.1x 04
= 4.04 metres

Question 7 (12 marks)

(a)() (1 mark)

Outcomes Assessed: H4, HS
Targeted Performance Band: 4

Criteria Mark

*  (ives the correct answer. 1.

Sample Answer:
Vertex = (0, -2)

(a)(ii) (1 mark)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4

Criteria Mark

e  ives the correct answer. 1

Satﬁple Answer:
Focus = (0, 0)
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(a) (iii) (2 marks)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-5

_ Criteria Marks
e Correctly differentiates to find the gradient. 1
o Gives the correct equation. 1
Sample Answer:
x* =8(y+2)
x” dy 2x «x 3 1

=29 H_LX X tl2, -2 =
7% & 8 4 : ( ’ 2] =y
y+%=%(x—2) =>x~-2y-5=0

.. The tangent to the parabola at [2, - é) isx—2y-5=0.
2

(@) (iv) (1 mark)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-5

Criteria Mark

e Shows that the tangent meets the directrix at (~3,-4). 1

Sample Answer:

Directrix has equation y = —4

Substituting into the tangent, x —~2(~4)—5=0, x=-3
Therefore the tangent cuts the directrix at (-3, —4).

() (i) (1 mark)
Outcomes Assessed: HS
Targeted Performance Band: 4

Criteria Mark
* _Determines the initial velocity correctly. 1
Sample Answer:
When =0, 7 =18-2¢°
SV =18-2=16m/s.
17
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(b) (ii) (2 marks)
Outcomes Assessed: H4
Targeted Performance Band: 4-5
i Criteria Marks
e Substitutes ¥ = 0 to determine ¢ with some progress towards the answer. i
s Correctly solves for .
Sample Answer:
Atrestwhen V=0
o.0=18-2¢
e'=9
st=1log, 9
=2log,3
(b) (iii) (1 mark) .
Outcomes Assessed: H4, HS
Targeted Performance Band: 4
3 Criteria M'clxrk
o Correctly determines the coordinates of 4 and 5. .
Sample Answer:
A4=(0,16) and B =(2log,3,0)
(b) (i) (3 marks)
Outcomes Assessed: H4, HS
T ted Performance Band: 4-5 :
CEE & Criteria : Marks
. Splits-the integral to allow for the absolute value or equivalent working. i
» Inteprates the expression for velocity correctly. :
o Correctly substitutes to find the distance travelled.
Sample Answer:
2log, 3 3log, 3
Distance = |(18~2¢!)dt +| [{18-2¢")ae
0 210g, 3

18— 2¢/ " +‘[18t~ 26 P
_B6log, 3- 267 -[0-2] + |s41og, 320" |- [3610g, 3 - 2]
=36log,3-18+2 + 15410g23v54—3610ge3+18l

=36log, 3-16+|181og,3-36]

=36log,3-16 +36 —18log, 3

=18log,3+20
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Question 8 (12 marks)

(a) () (2 marks)

Outcomes Assessed: H1, H5
Targeted Performance Band: 4-5

Criteria Marks
e Progress towards 4, 1
e Showsthat4, =5x10°(1.08)* ~5.6x10*(1.08 +1). 1

Sample Answer:
A4, =500000(1.08) — 56000

= 5x10°(1.08) - 5.6x10°*

A, =4,1.08)~5.6x10*
~[5x10°(1.08) - 5.6x10*[1.08) - 5.6 x 10"
= 5x10°(1.08)* —5.6x10*(1.08+1) as required.

(a)(ii) (2 marks)
Outcomes Assessed: H4, HS
Targeted Performance Band: 4-6

Criteria Marks
¢ Gives the correct expression for 4, . 1
s Correctly simplifies 4, to give the expression as required. 1

Sample Answer:
A, = 5x10°(1.08)" ~5.6x10*(1+1.08 +...+1.08™)

=5x10(1.08)" —5.6x10* 108" -1
0.08

=5x10°(1.08)" = 7x10°(1.08" —1)
=5x10%(1.08)" —7x10°(1.08)" +7x10°
=7x10° —2x10°(1.08)"

=10° [7 —2(1.08)"] as required.
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(a) (iii) (3 matks)
Outcomes Assessed: H3, H4, H5
Targeted Performance Band: 4-5

Criteria Marks
e Equates 4, =0 1
¢ Progress towards finding . 1
e TFinds the correct value forn and hence the year 2025. 7 1

Sample Answer:
When 4, =0, the fund will have reached zero.

0=10°[7 ~2(1.08)" |
0=[1-2(1.08)"]

2(1.08)" =7

log,3.5
n=—-
log, (1.08)
=16.27788...

During the 17th year the fund will reach zero.
Therefore during 2025 the fund will reach zero.

(b) @) (1 mark)
QOutcomes Assessed: H3, H4
Targeted Performance Band: 4-5

Criteria Mark

o Correctly determines CZ{—N as a rate proportional to the number of kangaroos
t

alive.

DISCLAIMER
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Sample Answer:
N=Nge*'
RS ﬂ =Nyx —ke™
dt

=—kxNe™

=-—kN
- The number of kangaroos decreases at a rate proportional to the number of kangaroos
alive.
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(b) (ii) (2 marks)
Outcomes Assessed: H3, H4
Targeted Performance Band: 4-5

Criteria
e Correctly shows N, = 2000 . Malrks
s Correctly shows & =0.0351. 1
-]

Sample Answer:

2000 = Nye™® - N, =2000

1800 =2000e™*® % =09

-3k =log,0.9

k=0.0351

(b) (iii) (2 marks)

Outcomes Assessed: H3, H4

Targeted Performance Band: 4-5

- Criteria Marks

*_Correcily substitutes 1000 with progress towards the answer. 1

* Correctly df;ten:nines the time when the population halves, IJ
Sample Answer:

1000 =2000e°55Y - g 005K _ g5

—0.0351¢ =1log, 0.5

t=19.7 years
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Question 9 (12 marks)

(a) (i) (2 marks)

Outcomes Assessed: H4, H9
Targeted Performance Band: 4-5

Criteria Marks

s Solves for ¢ correctly. 1

o Correctly determines the first time after 8.55 pm !

Sample Answer:

When EZK =0
dt

208" 1= 0
35

sin—zt =0
35

z

35

~.t=35minutes
Therefore the first time the flow rateis zero after 8.55 pmis 8.55+35 minutes =9.30 pm.

=7

(a) (ii) (3 marks)
Outcomes Assessed: HS, H9
_Targeted Performance Band: 4-5

Criteria Marks
s Correctly integrates the given rate. 1
e Correctly determines the value of the constant. 1
e Derives the correct expression for the volume of water in the pond after # 1
minutes.
Sample Answer:
iK = 20sin = ¢
dt 5
¥ =20 | sin=t |dt
35
T
—cos—1 7 -

=20 —33 \+C == OOcos—z‘+C
Vs T 35

35
At=07=0 ~0="Leos " (0)+C
T 35
=10 :
w
. Volume Vzl(—)g—ﬂcosit
7 4 35
22
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() (iii) (2 marks)
Outcomes Assessed: H4, HS
Targeted Performance Band: 4-5

Criteria Marks
¢ Correctly substifutes 35 minutes into the expression for volume. 1
e Correctly determines the maximum volume. 1

Sample Answer:

From part (i), the filtering cycle is 35 minutes.

700 700 g 700 700 1400 ..
=————008—X35 =— 4 = litres
4 T 35 7T T .4
(b) (3) (2 marks)

Outcomes Assessed: HS, H9
Targeted Performance Band: 4-6

Criteria ) Marks
¢ _Correctly applying the volume formula. 1
¢ Gives the expression. 1

Sample Answer:

Use the formula ¥ = Iyzdx

2 2 2 2
VZHJ {—i—} dx:ﬂJ ~1—§—dx:47rf 4 dx
(Lvéx-1 1 4x-1 1 4x-1

(b) (i) (3 marks)
QOutcomes Assessed: HS, H9
Targeted Performance Band: 4-6

Criteria Marks
» Correctly integrates the volume. 1
¢ Correctly applies Newton—Leibnitz formula/substitution. 1
» Finds the volume of the solid, in exact form. 1

Sample Answer:

4
V=47rf dx
1 4x—1

~ 4xfiog, (4x-1]7 = 4xllog, )~ g, 3

=4z logz(gj W
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Question 10 (12 marks)
() (2 marks)
Outcomes Assessed: HS,

Targeted Performance Band: 5-6

HY

Criteria Malrks
« Performs the integration correctly -
Correctly substitutes into the integral to find the area.
Sample Answer :
4 4 4
{7 (o) 4lax = [ )+ fac
-1 -1 -1
— 75 [l
2
LN [4x4 —4x—1]
2
=iy [16+4]
2
= 271
2
() (3 marks) .
Outcomes Assessed: H3, H9
Targeted Performance Band: 5-6 T | MarkSJ
1

o Com;(—:Ey integrates the expression.

i 1
e Correctly substitutes into the mteg-ral.. . j
Correctly determines the value of the integral.

Sample Answer:

T

il

Inz

0

x (]

7T T

z" 1

" Iz

Inﬂ_ﬂ

=130.9786 =31.0

24

DISCLAMER

I . fossi
i tion contained in this document is intended f0{ the pro
Eges‘;«lf?:?;?ovide specific marking outcomes for alt possible Trial HS

understand and apply HSC marking rf_equ{
No guarantee or viarranty i made or imp!

i i i ts. Further it is not the intention of
hing stalf. It does not constitute advice to studen!
gn:!r]:;s;starg:‘:;r(ﬁ: pnugrpuse is to provide teachers with inforafion so that they can better explore,
i rd of Studies. o )
{emer}ls. - es;a ? hﬂ:: E:i byll“cziEns ‘:r’ S:: of CSSA Marking Guidelines in relation fo any specific tria! exam question or answer. The CSSA
ey o . iness of any Marking Guidelines provided for the Trial HSC papers.

L paps .
assumes no fiability or resp ity for the accuracy, comp o




(c) (1) (2 marks)
Outcomes Assessed: H1, H4
Targeted Performance Band: 5-6
Criteria Marks
e Correct application of Pythagoras’ Theorem. 1
e Gives the correct expression for area. 1

Sample Answer:

In AOPC, OC =10 (radins of circle)

Therefore, by Pythagoras’ Theorem PC = +/100 — x?
In AABC, height= 10+ x and base = 2x+/100 — x?

AreaA=%x21/100~x2 %(10-+x) x
=(10+x),/100-x* (as required)

10 cm

(c) (i1) (2 marks)
Outcomes Assessed: H1, H4
Targeted Performance Band: 5-6

Criteria Mark
* _Correcily applying the product rule. 1 -
¢ Correctly simplifying to the required expression. 1

Sample Answer:

“

1oo_x2)% _M

1

(100—»*)s
100—x* )-x(10+x)
V100-x?
100—x* —10x—x2
V100-x*
100—-10x—2x”

W as required
—X
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(e) (iil) (3 marks)
Qutcomes Assessed: HI, H4, H9
Targeted Performance Band: 5-6
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Criteria Marks
e Determines the maximum comrectly. ) 1
o Showsasideis 104/3. 1
e Shows that AABC s equilateral whenx = 5. ‘ 1
Sample Answer:
. /4
For maximum area, — =0
dx
100 —10x — 2x> -0
V100 —x*
2x* +10x—100 =0
x*+5x-50=0
(x -5 x+10)=0
Lx=5 (Cannot have a negative value for a side length)

Show that it is a maximum area at x =5

X 4‘5\6 ]
NN
dx

Therefore a maximum area occurs atx = 5.
Dimensions of AABC are as follows for maximum area,

AC =2x~100 52 R
=275
=103

By Pythagoras” Theorem
BC =103
Similarly AC =103

15

P sy3 ¢

Therefore the triangle with maximum area is equilateral with side length 10«/§ cm.
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