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General Instructions Total marks — 120 '
& Reading time — 5 minutes e Attempt Questions 1-10

L e All questions are of equal value
o Working time — 3 hours :
s Write using blue or black pen

s Board-approved calculators may be
used

s A table of standard integrals is
provided on the back page

e All necessary working should be
shown in every question

e Write your Centre Number and
Student Number at the top of this
page

Disclaimer

Every effort has been made to prepare these “Trial' Higher School Certificate Examinations in accordance with the Board of Siudies documents,

Prmcxple: for Setting HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, Nov/Dec 1999), and Principles for
g Marking Guidelines Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantee or

wananty 1s made or implied that the “Trial’ Examination papers mimor in every respect the actual HSC Examination question paper in any or all

courses to be examined. These papers do not constitute ‘advice’ nor can they be construed as authoritative interprefations of Board of Studies

intentions. The CSSA accepts no liability for any reliance use or purpose related to these “Trial' question papers. Advice on HSC examination issues is
only to be.obtained from the NSW Board of Studies.
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Total marks - 120
Attempt Questions 1-10
All questions are of equal value.

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

Question 1 (12 marks) Use a SEPARATE writing booklet.

(2
(b)

(©

(d)

(e)

®

7+ 5x

Solve 22,
. a-"7

Simpli .
plify T

At the end of 2,910, home loan rates increased by 0.4%. The monthly
repayment is now $3514. What was the original repayment?

. . 3
Differentiate —5 + 7x°.
X

Solve the pair of simultaneous equations:
y = x* +4x
2x+y =172

- Simplify /108 + 2448 . Leave your answer in exact form.

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

(a)

(b)

©

(@

The derivative of a function is given by ? = 1
o X X

Find the equation of fhe curve if it passes through (1,6) .

Differentiate:
@) cos(e®)

Gi) 4x-9
8x+5°

(i)  Find {sec2 3x dx.

3

1 |
(ii) Evaluate J — dx.
o (2x-3)
X : NOT TO SCALE
7 cm
P w
xcm
0 . 15cm . 4

In the diagram, triangles XPW and XQV are similar.
Find the length of WV.




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

(a)

(b) .

Find the gradient of the normal to the curve y = xe* at the point where
x=2. )

In the diagram A, B and C have coordinates (1, 5), (7,—4) and - (—2,%)
respectively, C is in the 3™ quadrant and ABCD is a parallelogram,

N
-

C (=2,k)

NOT TO SCALE

AQ, 5)

B (7,-4)

@) Find the gradient of AB.
(ii) Show that the equation of AB is 3x + 2y —13 = 0.

(iiiy ~ Write down an expression, in terms of &, for the perpendicular
distance from C to the line AB.

(iv)  Find the length of the interval AB.

W) Given that the area of ABCD is 90 square units, find the value of k.

Question 3 continues on page 5

Question 3 (continued)

(©

From a point P above the ground, the angle of elevation to the top of a
leaning wall T'is 42° and the angle of depression to the base of the leaning
wall B is 28°.

A wire 20m long is attached from this point P to the top of the leaning wall T
and another 15m wire is attached to the base of the leaning wall B.

NOT TO SCALE

B d G
) Find the horizontal distance (d) in the diagram above.

(ii) Calculate the slant height (/) of the leaning wall.

End of Quéstion 3




Question 4 (12 fnarks) Use a SEPARATE writing booklet.
(a) @) Write down the discriminant of 3x* —2mx +5m.

(i) For what values of m does 3x* —2mx+5m = 0 have no real roots?

9

(b)  ABCD is a straight line such that AB=BC=CD.
EFCB is athombus and ZAEB=6.

G

NOT TO SCALE

@ Show that ZEBC =24.

(i)  The diagonal BF is drawn in the rhombus EFCB. Show that BF is
parallel to AE.

(iii)  Hence, or otherwise, find the size of ZAGD .

(c)  Vincent travels to school everyday by train. He has found that the probability
he misses his train on Mondays is 30% while on Tuesdays it is 20%.
(6] Draw a probability tree diagram for Monday & Tuesday.

(i)  Find the probability that Vincent misses the train on ONE of these
days.

@ @ Show that g(x) =+/36-x is an even function.

(ii)  Find the range of g(x).

Bl

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

(@) ~ Solve 2sin*a—sin@=0 for O<a<27. 3

(b)  The graphs of the functions y = x* —6x+8 and y =4x—x"are shown in the
diagram below. They intersect at P and (4,0) . )

y . 2
NOT TO SCALE \ y=x"~6x+8

x
y=4x-x’
()  Show that the coordinates of P is (1,3). 1
(i)  Calculate the area of the shaded region. 3
Evaluate w for the limiting sum 5+5w” +5w* +... = 4?9 . 3
) . AP
Find o (In{sin x)). Leave your answer in simplified form. 2
by




Question 6 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

NOT TO SCALE

Storm water pipe Cross-section

8m

Tl}e d.iagram above shows a stormwater pipe and the circular cross-section of
this pipe. The shaded area represents water that flows through the pipe. The

surface of the water in this pipe is 4 m wide and subtends an angle of 2z as
3

shown in the cross-section.

@) Show that the radius of the stormwater pipe-is —4—m
V3
()  Find the shaded area of the cross-section correct to ONE decimal
place.
(iii) The pipe is 8 m in length. If the water level remains constant, find the
volume of water which passes through the pipe every 10 minutes if
the rate of water flow is 500L/min. ’

Give your answer in kL.

Consider the curve y= x*+ 6x2 ~ 36x+15.

(€] Find the stationary points and determine their nature,
(ii)  Find the point of inflexion.

(iii)  Sketch the curve.

(iv)  For what values is the curve concave down?

Question 7 (12 marks) Use a SEPARATE writing booklet.

(@)

(b)

A stained glass window in the local chapel is being constructed. Its steel
frame is in the shape of a rectangle and seémi-circle as shown in the diagram.

Let the dimensions of the rectangle be 2x metres and y metres. The length of
steel for the frame is to be 47 metres.

NOT TO SCALE

()  Show that y= 27r~2x—12“— .
(i)  Hence show that the area, A, of the window is given by
7T 2
A=4mc— (4 + E)X square metres,

(iii)  Hence, find the radius of the semi-circle which maximises the area of
the stained glass window.

Amanda has a new job in sales. She intends to sell $750 worth of stock in her
first week of sales. Amanda also intends to increase her sales by $150 per
week until her review at the end of twelve weeks, .

@ How much stock does she sell at the end of the twelfth week in her
new job?

(ii)  Amanda will become a permanent employee if her sales exceed
$18 000 over the entire twelve week period. Will she keep her new
job? Tustify your aniswer with mathematical calculations.

(ifi)  To be in line for a promotion, Amanda’s entire stock sales needs to
" total $147 000. If she continues in this manner, how many weeks must
pass before Amanda receives her promotion?




Question 8 (12 marks) Use a SEPARATE writing booklet.

(@) The number line graph represents the solution to the inequality: |x—d|<b

NOT TO SCALE
&8

6 . 12

Find the value of a and ».

b) @ Copy and complete the following table into your writing booklet,
correct fo three decimal places where necessary, for the curve

) Yy =xcos x
5

<

x 05 1 15 | 2.
y | 0 1.081

(i)  Use Simpson’s rule with five function values to find an approximation

2
to J Xcos (1) dx.
0 2

(c) A particle starts to move from the origin with a velocity 2 m/s along the
Xx-axis.

. . o 6
Its acceleration at any time ¢ seconds is given by: a = EwE
L+

(6] Show that the velocity, v, of the particle at time tié:

V= 2In(%t +1J+2 m/s.

(i)  Find the time taken by the particle to reach a velocity 4 m/s.

(iii)  Does the particle ever return to the origin? Give reasons.

10

Question 9 (12 marks) Use a SEPARATE writing booklet

(a)

(b)

The area enclosed by the curve y =3tanx, the lines x =~:£ , X = -Z and the

x-axis is shaded as shown in the diagram below.

NOT TO SCALE y=3tanx

>

) Show that the volume, V, of the solid formed when this shaded region
is rotated about the x-axis is given by:

z
V=187IJ4 (sec?x ~1) dx.

0

(ii)  Hence, or otherwise, calculate the volume, V. Leave your answer in
exact form.

The University of Gauss offers scholarships to young Mathematicians.

The fund is set up with a single investment of $70 000, The fund earns
interest at 8% p.a. compounded yearly. A scholarship, valued at $10 000, is
awarded each year-by the university. The first scholarship is awarded 1 year
after the investment is made.

Let F, be the vaiue of the fund after n years.
6] Show that the value of the fund after 3 yeérs is
F, =70 000(1.08)* ~10 000(1.08)* —10 000(1.08)~10 €00 .
()  Deduce that F, =125 000—55 000(1.08)".
(iif) ~ Calculate the number of years the full value of the scholarship can be

awarded by the university.

11




Question 10 (12 marks) Use a SEPARATE writing booklet.

(2)

The light intensity, I units, passing through y metres of water is given by the
equation:
I=1,e" y20

where I, units is the light intensity at the surface and k is a constant called the
absorption coefficient.

Light

Water Surface

Above is the cross-section of Warragamba Dam and in the table below are the
readings of two light intensity measurements from the dam.

y metres 1 Units
2 12
8 0.9

(6] Using the table show that k= %bgg (g] , and hence find 1.
(ii)  Sketch the graph I = I,¢™ indicating the vertical intercept.

(i)  The fish that live in this dam require light in order to survive.
One kind of fish requires light of an intensity that is no less than 35%
of the intensity at the surface.

Determine the maximum depth, correct to the nearest metre, at which
this kind of fish can survive.

Question 10 continues on page 13

12

Question 10 (continued)

(b)

A normal die is biased so that the probability of rolling a one is x ,Tolling a

. 1-x .
six is N and rolling a two, three, four or five is each the same.

(6] Show that the probability of rolling a 2, 3, 4, or 5 is 1 .
6

(i)  The die is rolled twice and the sum of the two upper most faces is
recorded.

Show that if T is the probability of the sum being seven then
- 2x—xH)+1
5

T

(ili)  Hence find the value x can attain to maximise the probability of a sum
of seven as a result of rolling the die twice.

End of Paper

13




(c) (2 marks)

‘@ Outcomes Assessed: P3, P4

Targeted Performance Bands: 3-4

LY. \ Criteria Marks
CATHOLIC SECONDARY SCHOOLS ASSOCIATION OF NSW ® Gives the correct amount 2
2011 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION * Progress towards answer !
MATHEMATICS - SUGGESTED SOLUTIONS Sample answer:
These marking guidelines show the criteria to be applied to responses along with the marks to o _
be awarded in line with the quality of responses. These guidelines are suggested and not ol pla%gf;t_ggltb Old Payment = $3514
prescriptive. This is not intended to be an exhaustive list but rather an indication of the ’ x_- $3500
considerations that students could include in their responses. ol d—paymen t was $3500
Question 1 (12 marks) (d) (2 marks)
(Oalz)n‘(czorr;zlzkz)ssesse d: P3. P4 Outcomes Assessed: P7
o Targeted Performance Bands: 2-3
Targeted Performance Bands: 2-3 : Criteria Marks
e Gives the correct ;olution crerls Mazl‘ks ©Gives the correct answer 2
- e Differentiates ONE term correctly ' 1
® Progresses towards solution 1

Sample answer:
Sample answer:

3.,
Dg_s_x_ > 2 _ ;5+7x
7+5x212 k i(%+7x3j:i(3x‘2 +7x3)
5x25 LIS ax
xZI =—6x7 4+ 21x?
= ~£3+21x2
x

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

Criteria Marks
® Gives the correct expression 2
® Factorises denominator correctly 1

Sample answer:

a-="7_ a-17
a*-49 @-T@a+7)
_ 1
Y

[ 6200-2 . 2
- DISCLAIMER

The Information contalned in this document is intended for the professional assistance of teaching staff. It does aol consilule adviee to students. Further it Is not the Intention of
CSSA {o provide specific marking oulcomes for all possible Trial HSC answers. Ralher lne purpose is to provida teachers with information so that they can beller explore,

understand and apply HSG marking requirements, as established by lhe NSW Board of Studles.
No guarantea or warranty Is made o Impfled wilh respscl to the application or use of CSSA Marking Guidelines In relation lo any'specific ral exam question or answer. The GSSA

assumes no llabilty or responsibility for the accuracy, completeness or usefulness of any Marking Guidafines provided for the Tri#l HSC papers,




(e) (2 marks)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 3-4

Criteria Marks

¢ Gives correct solution for x and y 2
e Progress towards solution 1
Sample answer:
y =x"+4x ..0
2x+y =72, y=72-2x..@
Substitute @ into equation @

x+dx=72-2x

X +6x=72=0

(x+12)(x-6)=0

nx=-12,6
For x=-12, y =96

and x=6, y=60
(£) (2 marks) »
Outcomes Assessed: P3, P4
Targeted Performance Bands: 2-3

Criteria Marks
® Gives the correct solution 2
e Simplifies ONE surd correctly . 1
Sample answer:
V108 + 2448 = 64/3 + 2x443
=143
3

DISCLAIMER

The Information contained In this document Is Infended for the professional assistance of leaching staff, i does not constiula advice to sludents. Further it Is not the intention of
CS8A to provids specific marking oulcomes for all possible Trial HSC answers. Rather the putpose Is lo provide leachers wilh information so that they can betler explors,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee or warranly Is mads or Implled with respct to the applicalion or use.of CSSA Marking Guldetines In rslation to any speclfic trial exam question or answer, The CSSA
assumes no llability or responsibilty for the accuracy, i or iness of any Marking Guidelines provided for the Trial HSC papers.

Question 2 (12 marks)
(a) (2 marks)
Quitcomes Assessed: P6, H5, H8

Targeted Performance Bands: 3-4
Criteria Marks

® Qives the correct equation 2

e Finds the correct primitive 1
-Sample answer:

dy 7 Whenx=1,y =6

e 6=7lnl+C

e x 7o Therefore y =7lnx + 6

y =7nx+C ~C=6 :
(b) (i) (2 marks)

Outcomes Assessed: P7, HS
Targeted Performance Bands: 3-4

Criteria Marks

e Gives the correct derivative 2
® Progress towards solution 1
Sample answer
Let y =cos(e™)

L —e* sin(e*)

dx

4

DISCLAIMER
The Information conlalned in {his document is intended for the profasslonal asslstance of teaching staff. It doss not constitula advice fo sludents. Further it Is not the Intentien of

CSSA fo provide specific marking otlcomes for alf possible Trial HSC answers, Rather the purpose. Is to provida leachers with Informalian so thal lhey can betler explors,

understand and apply HSC marking requirements, as estabiished by the NSW Board of Studies.
No guarantee or warranty Is mads or Implied with respect ta the applicalion or use of CSSA Marking Guidsfines In relation lo any specific Irlal exam question or answer. The CSSA

assumes no fabiiity or responsibiily for the accuracy, or of any Marking Guldetines provided for the Trial HSC papers.




(b) (it) (2 marks)
Outcomes Assessed: P7, H5
Targeted Performance Bands: 2-3

Criteria

Marks

e (ives the correct derivative

2

® Progress towards solution

1

Sample answer:

Let y = dx=9 using quotient rule y'=-——;
8x+35 . v

- vu'-uv',

,_ (Bx +5)x4 - (4x ~9)x8
- (8x + 5)
32x+20-32x+72

B (8x + 5)*

92

"~ (8% + 5)?

(c) () (1 mark)
Qutcomes Assessed: HS
Targeted Performance Bands: 2-3

Criteria

Mark

® Gives the correct answer

Sample answer:

Jsecz?ax dx:%tan3x+ c

5

(c) (ii) (3 marks)
Outcomes Assessed: P7, HS
Targeted Performance Bands: 3-4

Criteria Marks -
L' Gives the correct solution 3
l ° _Substitutes into primitive 2
b Progress towards correct primitive 1

Sample answer:

3 | 3
fo mdx:.f (2x - 3)2dx
0

:[(2;;—3)"
~1x2
0

3

{__1_
2(2x—3) 0

6

DISCLAIMER

The Information contelned in this document 13 Intended for the professlonal asslsiance of teaching stalf, It does not canstitute advice lo students. Further it Is not the Intantion of
CSSA lo provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose Is lo provide teachers wilh Informalion so that they can better explore,

understand and apply HSC marking requirements, as establishad by the NSW Board of Sludles,

No grarantee or warrenty Is made or Implled with respect lo the application or use of GSSA Marking Gui

provided for the.Trlal HSC papers,

assumes na Hability or responsibifity for the accuracy, or of any Marking

idelines In relation to any speclfic tdal exam question or answer. The CSSA

DISCLAIMER

The Informalion contained In this document Is Intended for the i i i
professional assistance of teaching staff. It does not constitute avice 1o students. Further it Is nat i
CBSA lo provide specific maiking oulcomes for afl possible Trial HSC answers. Ralher the purpose is to provide teachers with information so that they can l:‘:_u';lee’::;:r:{

understand and apply HSG marking requiraments, as established by the NSW Baard of Studies.

Na guarantea or warranty Is made or Implied with respect to the application or use of CSSA Marking Guldeinas In relalign to any specific trlat exam queslion or answer, The CSSA

assumas no fiabilily o responsibility for the accuracy, or of any Marking

provided for the Trlal HSC papers.




(d) (2 marks)
Outcomes Assessed: P2, P3, P4
Targeted Performance Bands: 2-3

Criteria Marks

Question 3 (12 marks)

(a) (2 marks) .
Outcomes Assessed: P7, P8, H5
Targeted Performance Bands: 3-4

® Gives the correct value for VW

Criteria ‘ ' Marks

® Gives the correct proportion statement

* Gives the correct gradient 2

Sample answer:

AXPW is similar to AXQV Therefore sides are in proportion.

PW _XW
ov - xv
12 7
E_7+x
84 +12x =105
‘x=1§

4

7

1

* Applies the product rule to differentiate y = xe*

Sample answer:

y = xe”

a_ xe* +e”
dx
=e"(x+l)
atx=2, ﬂ=e2(2+1)
dx
=3¢’
-1

. Gradient of normal = F
e

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

Criteria Mark

® Gives the correct gradient

Sample answer:

Yo =N
Xy =X
_5-(-4
T o1-7

Gradient: m =

8

DISCLAIMER
The Information cantafned In his document is Intended for the professionat assistance of teaching staff. It does nol conslitute advice to students. Further it 1s not ihe Intention of

CSSA to provide specific merking outcomes for &l possible Trial HSC answera, Rather ihe purposa Is lo provide teachers with information so’ that they can belter explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studles,

No guarantee or warranty is made o Implled with respect to the application or use of CSSA Markl
assumes no llabliity or responsibility for the accuracy, or iness of any Marking

Ing Guldalines In relation to any specfic tlal exam question or answer, The CSSA
Idelines provided for the Trlal HSC papers.

DISCLAIMER
The informalion contained In this document fs Intended for the professional assistance of teaching staff, It does not canstitute advice lo students, Further s nof the Intantion of

CSSA to provide specific marking autcomes for all possible Triat HSC answers. Rather the purpose Is to provide teachers with informalion so that they can batter explora,

understand and apply HSG marking requirements, as established by ihe NSW Board of Sludies.
No guarantea or warranty is made or Implied wilh respsct to lne applicallon or use of. CSSA Marking Guidelines in relation to any spacific tral exam question or answer. Tha GSSA
provided for the Tilal HSC papers. .

assumes fio Habllity or responsibility for the accuracy, or of any Marking Guideli




(b) (ii) (1 mark)
Outcomes Assessed: P3, P4, HS
Targeted Performance Bands: 2-3

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

Criteria Mark

Criteria . Mark

e Shows the correct substitution

® Gives the correct distance

Sample answer:

Equation of line: y —y; =m(x — %)
3

—5=—(x—1

y ;D

2y -10=-3x+3
3x+2y-13=0

(b) (iii) (1 mark)
Outcomes Assessed: P3, P4, H5
Targeted Performance Bands: 3-4

Sample answer:

AB

\/(xz _xl)z + (yz - )’1)2

= Ja -7+ (5~ 0

_ f6si

=117 ' ‘

= 3@ units

(b) (v) (3 marks)
Outcomes Assessed: P3, P4, HS
Targeted Performance Bands: 3-4

Criteria Mark
¢ Gives a correct expression in k 1
Sample answer:
Perpendicular dist o5+ b + 4
erpendicular distance = ———=—=—
Ja? +b?
[3(-2) + 2k — 13
R T }
N EYANDY

2k —19]

=1—— "1 ynits

NE)

9

Criteria Marks
¢ Gives the correct value of k 3
® Solves ONE of the equations 2
® Writes correct substitution for area of parallelogram 1

DISCLAIMER
The Infarmalion contalned In this document Is Intended for the professionel asslstance of teaching staff. K does not constilule advioe to studants. Further it fs not the Intention of

CS8A fo provide specific marking outcomes for all posslible Trial HSC answers, Ralher (he purpose Is lo provide teachers wilh Information o that they can better explore,
understand and spply HSC marking requirements, as established by the NSW Board of Studles. X

No guarantae or warranly Is meds o implied with respect to lhe epplication or use of CSSA Marking Guldelines In retallon to any specific Iria) exam question or answer, The CSSA
assumes no fability or Ibifity for the accuracy, or Iness of any Marking Guldefines provided for the Trial HSC papers,

Sample answer:

Area of parallelogram = base xperpendicular height.  Length of base = 3413.

90 = 3413 x E]E/?lgl Perpendicular height = |2_k_\/__1:_;_9|
90 = 3x[2k — 19|
30 = |2k - 19|
So:
30 =2k - 19 30 = - (2k —19)
49 =2k OR 11=-2k
k=245 k=-55

Point Cis in 3 quadrant .. k =—35.5 only

10

DISCLAIMER

The Infarmalion contalned tn this dacument Is infended for the professional assistance of leaching staff, Jt daes not conslifute advica lo students. Further It is not the intention of
GSSA to provide specific marking oulcomes for all possible Trial HSC answars. Rather the giurpose is lo provida teachers with information so that they can belter oxplare,
understand and apply HSC marking requiremsnis, as established by lhe NSW Board of Studles. *

No guarantae or warranly Is made or implied with respect to tha application or use of CSSA Marking Guldslines in refation to any speclfic tda! exam question or answer. The CSSA
assumes no liability or responsibllity for the accuracy, o of any Marking Guidelines provided for the Triat HSC papers.




() (i) (1 mark)
QOutcomes Assessed: P4, H5
Targeted Performance Bands: 2-3

Criteria : Mark

e (ives the correct distance

Sample answer:
ZPBG = 28° alternate angles
cos 28° = 4

15

d =15c0s28°
d =13.24 metres

(c) (ii) (2 marks)
Outcomes Assessed: P4, HS
Targeted Performance Bands: 3-4

Question 4 (12 marks)

() (i) (1 mark)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 3-4

Criteria Mark

® Gives the correct answer 1

Sample answer:

A= (-2m)" = 4(5m)(3)

= 4m*~ 60m

() (ii) (2 marks) ‘ s
Outcomes Assessed: P3, P4
Targeted Performance Bands: 3-4

Criteria Marks

Criteria Marks

e Correctly identifies that for no real roots A < 0 and writes the correct 2
inequality

¢ Gives the correct length / 2

® Progress towards the solution 1

e Shows correct substitution into cosine rule 1

Sample answer:

angle TPB = 42°+28°

1% =20% +15% - 2x20%15xcos70° o

I* = 419.787914;

[ =20.488
The wall is approximately 20.5 metres.

11

Sample answer:

For no real roots, A< 0
4m* — 60m< 0

4m(m—15)<0
~n0<m<ls

(b) (i) (1 mark)
Outcomes Assessed: H2, H5

Targeted Performance Bands: 3-4 i
) Criteria Mark

® Correct reasoning shown 1

Sample answer:

ZBAE = 6 (base £'s of isosceles A ABE)
ZEBC =20 (Exterior angle of a triangle is equal to the sum of the two opposité interior angles.)

12

DISCLAIMER
The Information contained In this documant Is Intended for the professlone! assistance of teaching staff. it doss not constilute advica lo sludants, Further it Is not the infention of

CSSA lo provide specific marking outcomes for &ll possible Telal HSC answers. Rather the purpose Is to provide teachers with information so that they can belter explore,
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(b) (ii) (2 marks)
Outcomes Assessed: H2, H5
Targeted Performance Bands: 3-4

(c) (ii) (1 mark)
Outcomes Assessed: H5
Targeted Performance Bands: 3-4

Criteria Marks
e Shows BF || AE, with appropriate reasoning 2
¢ Reasons that £ZEBF = /CBF 1

Sample answer:

ZEBF = ZCBF (diagonals of thombus bisects angle)
~BF I AE (corresponding angles are equal, ZCBF = /BAE)

(b) (iii) (2 marks)
Outcomes Assessed: H2, H5
Targeted Performance Bands: 3-4

Criteria Marks
¢ Finds the size of ZAGD with appropriate reasoning 2
® Correctly deduces that EC and BF are perpendicular 1

Sample answer:

Similarly, ECll FD,

EC and BF meet at right angles (diagonals of a rhombus are perpendicular)

- AGLGD

~LZAGD = 90° \

(c) () (1 mark)
Qutcomes Assessed: H5
Targeted Performance Bands: 3-4

Criteria Mark
® Draws tree diagram correctly 1
Sample answer: -
Tuesday
Monday N
0.2 Miss
Mi
0.3 188 03
Catch
0.2/ Miss
Catch
08 Catch
13

: Criteria Mark
¢ Calculates the probability correctly 1
Sample answer:
P{Miss, Catch)+ P{Catch, Miss)
30 _8 70 20
D R )
100 100 100 100
24 14
=t —
100 100
38 19
100 50
(d) () (1 mark)
Outcomes Assessed: P4, P5
Targeted Performance Bands: 3-4
Criteria Mark
»  Correctly shows that g(x)= g(-x) 1
Sample answer:
For an even function g(x) = g(~x)
LHS = 36—
RHS = +/36- (-x)"
= /36— x*
= LHS
« 8= s(-3)
- g(x) is an even function
(d) (ii) (1 mark)
Outcomes Assessed: P4, P5
Targeted Performance Bands: 3-4
Criteria Mark
1

® Correctly states the range of the function

Sample answer:

0<y<6
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Question 5 (12 marks)

(a) (3 marks)

Outcomes Assessed: P3, P4
Targeted Performance Bands: 3-4

Criteria Marks
© Correctly applies ASTC to determine all solutions in the given domain 3
¢ _Finds the acute angle solutions correctly 2
* Factorises the equation correctly 1
Sample answer:
2sin* ¢-sinar =0
siner (2sin oz — 1)=0
. . 1
sma:Oorsma:E
a=sin"(0)orar = sin“[—;—)
Acute =0, %
gen E 57
v "6’ 6
(b) (@) (1 mark)
Outcomes Assessed: P3, P4 \
Targeted Performance Bands: 3-4
Criteria Mark
* _Substitutes correctly into both equations to give correct coordinate 1

Sample answer:

On substitution into y = x*— 6x+ 8, when x=1,
y=1"~6+8 =3

On substitution intoy = 4x— x?, when x=1,
y=4-1=3

<. The coordinate of P is (1, 3)
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(b) (ii) (3 marks)
Outcomes Assessed: H8

Targeted Performance Bands: 4-5

Criteria Marks
© Substitates correctly to find the exact value of the area : 3
® Correctly integrates the area formula - 2
® Gives the correct integral required to find the area 1

Sample answer:

J.l4((4x—x2)— (xz —6x+8))dx
['2 + 105~ 8x
~2f' (s -5+ :

Area

Il

3 2 4
==2 E——5i+4)c
2 1
==2 (ﬁ @+i6)—(l—§+4j
2 3 2

It

|

[

|
w[ca

I
o=
| S |
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(c) (3 marks)
Outcomes Assessed: H5
Targeted Performance Bands: 4-5

Question 6 (12 marks)
(a) (1) (1 mark)
Outcomes Assessed: H3, H4

" Targeted Performance Bands: 4-5

Criteria Mark
.4 ’
¢ Shows that the radius of the stormwater pipe is —ﬁm 1
Sample answer:
The triangle is isosceles, so base angles = ]
r __ 4
. 2% N
sin— sin— :
6 3
r=4x l+ l/_:i
2 2
_ 4
43
(a) (ii) (2 marks)
Outcomes Assessed: H3, H4
Targeted Performance Bands: 4-5
Criteria Marks
e Finds the area correct to ONE decimal place 2
1

e Progress towards the solution

Criteria Marks
® Correctly evaluates both values of w 3
® Substitutes correctly into the limiting sum formula 2
®  States the values of ¢ and r 1
Sample answer:
2,44 49
For the sequence, 5+ 5w” + 5w" +..,= 3
a=5 r=w'andS, =5
5 _®
1-w* 8
1-w* 8
5 49
1-w?= 40
49
W=
49
w=i§
7
(d) (2 marks)
Qutcomes Assessed: H3, H5
Targeted Performance Bands: 4-5
Criteria Marks
® Gives the correct answer 2
® Progress towards answer 1
Sample answer: .
d Ccos x
—{In(sinx}) =
dx ( ( ) sinx
=cotx
17
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Sample answer:

1 (4 2(27: .275]
A=—=X|—=1{|——sin—
27 3) 3 3
=3275...
=3.3m? (d.p.)
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(a) (iii) (2 marks)
Outcomes Assessed: H3, H4
Targeted Performance Bands: 4-5

(b) (ii) (1 mark)
Outcomes Assessed: H6, H9
Targeted Performance Bands: 4-5

. Criteria Mark |
¢ Correctly determines the point of inflexion 1
Sample answer:
2

Possible point of inflexion at d_z: =0 x 3 2 1

dx dy

z7 -24 0 6
6x+12=0 dx’
x=-2 : Concavity | Down | Up
Concavity changes, therefore (-2, 103) is a point of inflexion. s
(b) (iii) (2 marks)
Outcomes Assessed: H6, H9
Targeted Performance Bands: 4-5
Criteria ’ Marks

¢ Correctly graphs the curve, indicating stationary points and point of inflexion 2
® Correct shape 1

Criteria Marks
¢ Finds the volume correctly in kI 2
® Progress towards the solution 1
Sample answer:
V=3.3x8
=264 m?
Water that passes through the pipe in 10 minutes
= 26:4x10x0-5
=132 kL
(b) (i) (3 marks)
Outcomes Assessed: H6, H9
Targeted Performance Bands: 4-5
Criteria . » Marks
° Correctly determines the stationary points and their nature 3
e Correctly determines the stationary points 2
e Differentiates correctly and equates to zero 1
Sample answer: \
y=x +6x* —36x+15
2
D 33 1122-36, %2 = 62412 . 5 |2
dx dx g
d*y -24 24
. dy —Z
stationary at — =0 dx?
dx - :
) Concavity | Down | Up
3x"+12x—36=0 MAX | MIN
*+4x-12=0 -
(x+6)(x—2)= 0
x=-6,x=2
when x = =6, y = —6" +6X-6% ~36x—6+15
=231

~(~6, 231)is a maximum turning point.

when x =2,y =2 +6x2%~36x2+15
=-25

(2,—25)is a minimum turning point.
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Sample answer:

MAX
(-6,231)
: y
(-2,103)
POI 15
0 x
(2,-25)
MIN
20
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(b) (iv) (1 mark)
Outcomes Assessed: H6, H7, H9
Targeted Performance Bands: 4-5

Question 7 (12 marks)

(a) (i) (2 marks)

Outcomes Assessed: P8, H5, H9
Targeted Performance Band: 4-5

Criteria Mark
e (Gives the correct answer 1
Sample answer:
2
concave down when g_y_ <0
dx2
6x+12<0
x<-2
\
21

Criteria Marks
® Gives the correct answer 2
.

® Progress towards the answer

Sample Answer:

=2 0xt2x42y  cdm=metdxly
2y =4rm—4x -7 .'.y:27r—2x~£2x— : .
(a) (ii) (2 marks)

Outcomes Assessed: P8, H5, H9
Targeted Performance Band: 4-5

Criteria Marks
® @ives the correct answer 2
e Progress towards the answer 1

DISCLAIMER

Tha Information contalned In this document is Intended for the professlonal assistance of teaching staff, It does not conslliule advice to students. Further It Is not the Intentian of | -
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Sample Answer:

2 2
A=" oy =" o o2
2 2 2

2 ‘ N
A:%+4x7r—4x2 - 1 =4ﬂx—[4+%)xz
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(a) (iii) (3 marks)
Outcomes Assessed: P8, H5, H9
Targeted Performance Band: 4-5

(b) (iii) (2 marks)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-5

. Criteria Marks
® Gives the correct answer 2
2
o Arrives at the a quadratic 10 +1350n-294000=0 1

Criteria Marks
@ Correctly shows that the radius is a maximum when x=1.128 3
e Correctly finds the radius x =1.128 2
dA

¢ Equates —=0

q i 1
Sample Answer:
dA b
— =47 -2 44+ = |x=0 for stati int
e ( ZJx or stationary points
(4+_’ij=27; =T L1128

2 8+7m

2
‘ciixA —2(4+ ] <0 - MAXIMUM

(b) (i) (1 mark)
QOutcomes Assessed: H4, H5
Targeted Performance Band: 4-5

Criteria Mark

® Gives the correct answer 1

Sample Answer:

a=750 d=150 T, =750+ (12-1)150 = $2400

(b) (i1) (2 marks)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-5

Criteria Marks
® Gives the correct conclusion 2
® Finds S, 1

Sample Answer:

Sy = 123(750+ 2400) = $18 900
This is greater than $18 000 so she will keep her job
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Sample Answer:

3(2(750) +(n—1)150) =147 000
1500 +150n> —150n = 294 000
150n* +1350n—294 000 =0

_ —1350:£/(~1350)> — 4(150)(~294 000)
- 2(150)

n=-49 or 40
.40 weeks must pass.
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Question 8 (12 marks)

(a) (2 marks)

Qutcomes Assessed: P3, P4
Targeted Performance Band: 4-5

(c) (i) (2 marks)
Outcomes Assessed: H3, H5
Targeted Performance Band: 5-6 N

] Criteria Marks

® Gives the correct answer 2

* Correctly finds the expression v =2In(3t+4)+2-2In4 1
Sample Answer:

6 3
= SVE ) ——dt = 2 |———dt = 3t
3w+4 3+ 4 344 23+ 4) e
whent=0,v=2 n2=2nd+¢ soe=2-2n4

sv=2In(3+4)+2-2In4

= 21n(3—tﬂ)+2
4
= 21n[—3—t+1)+2
4

(c) (i) (2 marks)
Outcomes Assessed: H3, HS
Targeted Performance Band: 5-6

Criteria Marks
e Correctly solves simultaneously to find ¢ and b 2
e Establishes equations ® and @ 1
Sample Answer:
h*dSb
. x-a<b . x<a+b andsince x<12 Lat+b=12 O
x—a>-b .r~x2a-b andsince x>6 na—-b=6 ...@
- from equations ®and @ a=9 and b=3
(a) () (2 marks)
Outcomes Assessed: H5
Targeted Performance Band: 3-4
Criteria Marks
® Completes the table correctly 2
e Completes table with ONE mistake 1
Sample Answer: \
X 0 0.5 1 1.5 2
¥ 0 0.484 0.878 1.098 1.081
(b) (ii) (2 marks)
Outcomes Assessed: H5, HS
Targeted Performance Band: 4-5
Criteria Me.u'ks
e Gives the correct answer 2
© Substitutes into Simpson’s rule 1

Sample Answer:

Integral = -;—l(y0 + ¥4 +40y + y3) +2y,), h= 05

= 95-[0 +1.081 + 4(0.484 + 1.098) + 2(0.878)]=%§
=1.5275

[0.165]
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Criteria Marks

¢ Finds ¢ in exact or decimal form 2
¢ Correctly substitutes v = 4 and progress towards solution . 1
Sample Answer:
Substitute v =4

3
sd= 21n(—t+1)+2 s 2=2In Et+1 .-.e=gt+l

4 4 4

4
L= g(e ~1)=2.29sec
26
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(c) (iii) (2 marks)
QOutcomes Assessed: H3, H4, H5
Targeted Performance Band: 5-6

(a) (ii) (2 marks)
Outcomes Assessed: H4, HS, H9
Targeted Performance Band: 4-5

Criteria Marks
¢ Gives the correct answer 2
1

e Makes a correct statement about v or a

Sample Answer:
Since the acceleration is always positive for ¢ > 0, then its velocity will increase in the

positive direction. Hence it will never return to the origin.

Question 9 (12 marks)

(a) (i) (3 marks)

Qutcomes Assessed: H4, H8, H9
Targeted Performance Band: 4-6

. Criteria Marks
e Substitutes to give the correct answer in exact form 2
e Correctly integrates V from (i) 1
Sample Answer:
x
V=18zftanx—x]* = 187 (tanz—ﬁ —(tan0-0)
[} 4 4
= 187 [1 .—E] units®
4
(b) (i) (2 marks)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-5
Criteria Marks
o Shows that F, =70 000(1.08)* —10 000(1.08)* —10 000(1.08)—10 000. 2
e Progress towards F, 1

Criteria Marks
H
e Shows the volume is given by 187 J'sec2 x—1dx 3
: 0
e Correctly substitutes for tan® x with progress towards the answer 2
e Correctly applying the volume formula 1
Sample Answer:
x
A i

9tan’xdx = 27|9(sec’ x—1)dx

i
Oy Iy

V=7rf (Btanxfdx = #

4

alw

187 {sec®x—1dx

Of——n iy
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Sample Answer:

F, =70 000(1.08)—10 000

F, =[70 000(1.08)-10 000](1.08)—10 000
= 70 000(1.08)" —10 000{1.08)~10 000

F, =70 000(1.082)-10 000(1.08)—10 000](1.08)~10 000
= 70 000(1.08)’ —10 000(1.08)* —10 000(1.08)—10 000

28
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(b) (ii) (2 marks)
Outcomes Assessed: H4, HS
Targeted Performance Band: 4-6

Question 10 (12 marks)

(a) (i) (3 marks)

Ouicomes Assessed: H2, H3
Targeted Performance Band: 3-5

Criteria Marks
o Shows that F, =125 0000—55 000(1.08)" 2
e Progress towards F), ) 1

Sample Answer:

F, =70 000(1.08)" ~10 000(L+1.08-+1.08% +...+1.08"")

(1.08) —1]

1.08-1

0.08

F_=70000(1.08)" -10 ooo(

F, =70 000(1.08)" ~10 ooo[

F, =70 000{1.08)" —125 000|(1.08)" ~1]
F, =70 000(L.08)" ~125 000(1.08)" +125 000
F, =125 00055 000(1.08)"

(b) (iit) (3 marks)
Outcomes Assessed: H3, H4, H5
Targeted Performance Band: 4-6

Criteria V1 Marks

© Gives the correct answer

* Progress towards finding n

° 125000-55 000(1.08)" 20

Sample Answer:

125 000~ 55 000(1.08)" 2 0
125 000 =55 000(1.08)"

.55 000(1.08)" <125 000

n 25
S 1.08) £ —
(1.08)" <=

~ninl.08< ln(—f%j ~n<10.66

*, The number of years the full value of the scholarship can be awarded is 10 years.
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. Criteria Mgrks

¢ Finds I, and k correctly 3

e Progress towards solving both equations simultaneously to find k 2

® Find the correct expressions using the table given 1

Sample Answer:

I=I e*

-, from the table 12=I,¢%* ..®O and 09=1,¢™* @

12 _e™ 4 4
O+ @ Slme D= log,— =06k
05 e® 3¢ &3
1 4
sk ==log,| —1=0.047947
6 3
1 4

12= 103_“3'%'(5J

~1.2=1,%x0.90856

1,=1.3207709 =1.32

(a) (ii) (2 marks)

Outcomes Assessed: H3, H4, H9

Targeted Performance Band: 3-5

: Criteria Marks

° Correctly draws I = [,e™ on graph ' 2

1

¢ Shows the vertical intercept by labelling /,

Ih=13

Sample Answer :

IA
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DISCLAIMER
The informalion contalned I this document is intended for the profassional asslstance of teaching staff. It does not constitute advice to students, Fusther it is not the Intention of

GSSA to provide spacific marking outcomes for afl possible Trial HSC answers. Ralher lhe purposa is to provide leachers with Information so that they can better explore,

understand and apply HSC marking requirements, as established by ihe NSW Board of Studies, !
No guarantea or warranty ls made or Impiled with respact to the application or use of CSSA Marking Guidelines I relation ta any spacific trial exam question or answer. The CSSA

assumes no llablitty or responsibllity for the accuracy, completeness or usefulness of any Marking Guidslines provided for the Trial HSC papers.

DISCLAIMER
The Information contained In this document Is intended for the professlonal assistance of teaching staff. It does not canslitute advice lo students, Further it is not the Intention of

CSBA lo provide specific marking oulcomes for alt possible Trial HSC answars, Rather the purpose is lo provida leachers with information so that ihey can belter explore,

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

No guarantes or warandy is made or impliad wilh respact to the application or usa of GSSA Marking Guidetines in relation to any spacific rial exam question or answer. The CSSA
ines provided for the Trial HSC papers.

assumes no Hability or responsibiiity for the accuracy, or iness of any Marking
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(a) (iii) (2 marks)
Outcomes Assessed: H3, H4, H9
Targeted Performance Band: 4-6

Criteria Marks
¢ Finds the correct value of y and hence the maximum depth 21 metres 2
e Correctly substitute I 2 35% I to show I, %™ 20351, 1
Sample Answer:
If 1>35% I o Iy e 20357,
~ =0.04795y >1n0.35
ys—lll—%i— ie y< 218
~0.04795

.. The maximum depth at which this kind of fish can survive is 21 metres.

(b) (i) (1 mark)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-6

(b) (i) (2 marks)
Outcomes Assessed: H4, H5
Targeted Performance Band: 4-6

_ Criteria ’ ' Mﬁrks
¢ Finds the correct expression for T T
® Progress towards finding T e ) 1
Sample Answer:

TSumbeing7) = 2[P)x P(6)]+2[P(2)x P(5)] + 2[P(3) P(4)]

- 2 ool ol

2x(1—x)+ 11

9 18 18 .

2x{i-x) 1 1

9 1818
- 2x(1—x)+l=2x(1—x) 1
9 9 9
- 2(x—x2)+1
9

(b) (iii) (2 marks)
Outcomes Assessed: P7, H5, H9
Targeted Performance Band: 3-5

Criteria Mark

e Gives the correct answer 1
Sample Answer:

x 1-x 1
P2340r5) =|1-| 4 ——||+d== )

3 3 6
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DISCLAIMER
The Informalicn contalned In this dacument Is Intended for the professtonal asslstance of leaching staff. it does not constilute advice to students. Further it Is not the tntenilon of

C8SA to provide spacific marking outcomes for all pasaible Trial HSC answers. Rather the purposs Is to provide leachers with information so that they can belter explore,

understand and apply HSC marking requirements, as establishad by the NSW Board of Studies.
No guarantee or warranty Is made or Implled with respect to the applicatlon or use of GSSA Marking Guldelines in relatlon to any speclfic lrial exam question or answer. The CS5A

assumes no Habtily or responsiblity for the accuracy, completeness or usefulnass of any Marking Guldellnes provided for the Trial HSC papers,

Criteria Marks
¢ Correctly shows a maximum when x =% 2
¢ Correctly determine ar = Z(1 -2x) 1
de_ 9
Sample Answer:
T 2(x x )+1
9
ar 2 2 1
——=—(1-2 S 0=={1- Lx=—
e 9( x) 0 9(1.2x) x. 5
T _ 4 <0 . .
e 5 ie. maximum

- To maximise the probability of a sum of 7, x :%
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DISCLAIMER

The Information conlained In {his document is intended for the professiona! assistance of teaching stalf, It does ol constifule advice to students. Further Il Is not the intention of
CSSA lo provide specific marking oulcomes for all possible Trial HSC answers. Rather the purpose is lo provide teachers with informalion so (hat they can befter explore
understand and apply HSC marking requirements, as established by the NSW Board of Studies. '
No guaranleg or warranly Is made or implied with respect to the application or use of CSSA Marking Guidssines [n relation to any speclic rlal exam question or answer. The CSSA
assumes no liabliity or responsibifity for the accuracy, h or usef of any Marking Guid provided for the Trial HSC papers.




