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Section |

10 marks X
Attempt Questions 110
Allow about 15 minutes for this section

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

62001

1 HUKisa squiare with diagonal JK. The line EQ is the perpendicular bisector of the line IJ.

H i T

E£L o

What is the vatue of ZKEQ? X d
(a) 45
® 120
© 135

D) 150° 5 T

-~
‘.

2 Which expression is the complete factorisation of 20327 .

(A 22-16)
(B) 2x(x-16)
© ' (2x—16) (2x+16)

D) 2x+H(x-4
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A table of values is constructed to help sketch the curve of y = f(x).
x 0 2 4 8
_fx) 7 9 14 -3

Given that f(x) is continuous over the domain 0 = x = 8, using Simpson’s Rule with

. A 8
five function values, what is an estimate of J f(x) dx ?

[
(A) 28
® 40
© 356
®) 80
What is the domain of f(x)=log,(1+x)?
(A x=-1
M x=-1
) =x=0
oy x=0
y
The arca of the minor segment of the circle pictured below is 100x m”.
What is the exact radiys of this circle?
A [200a(x-3)
6

(B) {1200

-3
(< [200(x-3)

s

L)

,1200;rr
-3

If the probability that an event is 1 , which of the following is the probability of the
m

complementary event?

—(A) m

m-1

B m-1
m

©  msl
n

® 1-m
m

XX
2| 2° .
What are the coordinates of the midpoint of the line joining the points H [ {4}, f(—4)]

Consider f(x}=

“and K [£(6), (-6)] 7

@ 00
® 09
© @8
™ G - N

]
.

What is the limiting sum of the geametric series whose A term is = ?
5
A ©
@ -
5
® 3
25
cy —.
© =
25 N
)] EY
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9  The diagram below shows the graph of y= f'(x) foracurve, y= f(x}.

10

Y

A

y=f{x

P\/r

oy

Which of the following statements could be true?

(A) y=f(x} could have a maximum turning point at p and a minimum at r.

(B)  y=f(x) could have a minimum tuming point at p and a maximum at »,

_{C)  y=f(x) could have a minimum fuming point at g only,

@) = f(x) could have a maximum turning point at ¢ only.

The diagram shows the area under the curve y=¢” from x=0 to x=a.

yA '

Section Il

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

Answer each question in a separate writing booklet, Exira writing booklets are available,

In Questions 11 — 16, your responses should inchude relevant mathematical reasoning and/or
calculations. '

What value of @ makes the shaded area equal to 37

GV
B &
() In3
(D) 2In2

-5

a

« Y

Question 11 {15 marks) Use a SEPARATE writing booklet,

P .
(@  Evaluate e_i correct to two significant figures.

(-2) ’ H X
(b) Pactorise 5x*-2x-3. L
c olve [3x~4]<8 and sketch the solution on a2 number line.
() Sol 4 d sketeh the sol her 3
(d) If F(x)=3sindx find the exact value of f' (%) . . 2
< 3
.(€) Find J. — dx. .
)Xt +7 . . 2
() Evaluate lim E—(f—ﬂl
xr—=-1 x*-1 ) 2
{g) Theequation @x®-x+b=0 hasroots —2 and 4. 5
Find the value of b.
N 1 2
Solve forx: 5% = —..
® 125

G-




Question 12 (15 marks) Use a SEPARATE writing booklet. . ' Question 12 (continued)

(8)  The graph of g(x}=+2x+ has a tangent, I, with equatfon y =~ ax+b as shown in the
diagram. )
The line L makes an angle of 30" with the positive x-axis.

(c) Solve 2sinfcotd+1=0 for O=<8=2n.

(d) The points A(-2,4), B(2,6), C({,1) and D(-7,-3) furmaquadrilaterél as shown, The
' length of DC is twice that of AB.

¥ I _ y
X
P 2(x)
B (2,6)
' . - A4 2,4
50° / .
o x 1
C(,1)
1 a _x
i Show that g =-7=
@ 7 .
" D (-7,-3)
(i) Ience, or otherwise, find the x-coordinate of the point of confact, P. 2
() PONM is a quadrilateral with PS=0S and 2 PMS = /ONS. ) : ()  Show that AB is parallel to DC. R " .
P 0 ,
(i) Hence show-the equation of AB iz x-2y+10=0.
hY
(i) Show that the perpendicular distance from the line 4B ta the point C is 9 .
M N . 5
‘ . - (iv) Hence determine the area of the quadrilateral ABCD.
Prove AMPO = ANOP. 3 )
N ) End of Question 12

Question 12 continues on page 8§

Y - -8-




Question 13 (15 marks) Use a SEPARATE writing booklet.

{(a) Find the derivative of each of the following:

@) y=e'x
2

@ y-2*2
Inx

(b) Tnd J-Jv4—i—_;r dx.

(¢}  Considerthe curve y=22"+3x*~12x+7 for ~3sx=3.

()  Find the stationary points and determine their nature,

(iiy Find the point of inflexion.

(iii) Hence sketch the graph in the given domam, mdlcatmg the stationary points and -

the point of inflexion.

-

(iv) What is the maximum value in the given domain?

dy
dx

2
{v) Find the values of x for which both — <0 and i );
A

>0,

Question 14 (15 marks) Use a SEPARATE writing booklet.

(@

A train wheel of radins 40 cm and centre O rolls along a horizontal track as shown in -
the diagram below. Misa pomt on the wheel where the wheel touches the frack before™

®

(0

‘it starts to roll.

Through what angle does A rotate about O in radians after the wheel rolls
1 metre? .

What would be the vertical height of A above the track after the wheel rolls

I metre?

Question 14 conginues on page 11

-10-




Question 14 {continued)

. () Inthe diagram, the shaded region is bounded by the x-axis and the curves y =2 —x"

and y=x". The curves infersect at the point R(L,1).

y

R

() Find the coordinates of T, where the curve y =2 -- ¥* meets the x-axis.

(ii) The shaded area is rotajed about the x-axis. By considering the sam of two
regions find the volume of the solid formed,

—~
+

Helen has just retired with $500 000 in her account and wishes to start-an annuity.
She intends to withdraw $A4 at the end of each year for 30 years. Reducible interest is
calculated at 6% p.a., compounded annually just befors each withdrawal.,

(i)  Write down an expression for the amount remaining in the annuity after one year.

(ii} Calculate $M, the amount of each withdrawal,

(i) After her 15™ withdrawal, the intersst rate on the anmity reduces fo 4% p.a.
Helen is informed that to continue to withdraw $A4, the life of the annuity must
also reduce, .

For how many more years will Helen be able to withdraw money from this

annuity?
AY

End of Question 14
Il

Question 15 (15 marks) Use 2 SEPARATE writing booklet,

(2) Inthe diagram below the shaded region is bounded by the curves y =sin2x,

®)

y =cos2x and the line y=1.

o

y =cos2x ye=sinlx

oA\'-}

(i) Find the coordinates of the point of infersection P.

- 1 -
(il) Show that the shaded area is givon by A= Z(Jr -22 ) mits?.,

%

Two students are selected at random to lead a discussion. T

One pexson is chosen from class 4, which has 2 females and 12 males, and the ather is

chosen from class B, which has 8 females and 6 males.

(i} Findthe probability of choosing two females to lead a discussion.

(ii} Find the probability of choosing one person of each gender to lead a discussion,

Question 15 continues on page 13




Question 15 (continued}

(¢) A drug is used to confrol a medical condition for a human body. .
The graph below shows the amount A (in milligrams) of the drug remaining in the
body after £ hours.

-~

The graph above is modelled by the equation 3 = Pe™.

Use the information given in the graph to answer the following,

(i) Find the value of P,
(i) Hence find the value of X, correct to 4 decimal plages.

(i) When will one-fifth of the initial dose remain? Write your ans\ver correct to the
nearest howr.

+

(iv) At what rate is the drig being removed from the human body when #= 9 hours?

End of Question 15

-13-

Question 16 (15 marks) Use a SEPARATE writing booklet,

(a} A pariicle moves in & straight line so that its displacement, x meires, at time / seconds
is given by: ’ -

x=6t+31n(3* +1).
(i)  Find the initia! displacement.

(i) Prove that the particle is never at rest.

(iii} Hence find the limiting velocity.

()  Consider the circle (x—x )" +(p+4) = 25.

Find the-values of x, for which the point M (4,—1) will lie outside the cirele.

e
<

Quesfion 16 confinues on page 15

-14-




Question 16 (continued)

(c)  The diagram below is the hyperbola represented by the equation y= é
X

Y

Q(Zq,iJis a variable point on the hyperbola in the third quadrant.
q
The tangent at ( cuts the x-axis at 4 and the y-axis at B. -

-

(i) Show that the equation of the tangent at (3 is giveﬁ by 2g%y=12¢-3x.

f

(ii} Find the coordinates of 4 and B.

Let the square of the length of 4B, i.e. AB” be denoted hy L.

(iiiy Pind the valus of ¢ for which T, is a minimun.

End of Paper

--15-
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CSSA

CATHOLIC SECONDARY SCHOOLS ASSOGIATION
2017 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS — MARKING GUIDELINES

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 net intended to be an exhaustive list but rather an indication of the considerations that
students could include in their responses.

Section I
10 Marks

Questions 1-10 {1 mark each)

Question Answer Outcomes Assessed Targeted
Performance Bands
1 C P4, Hs 3
2 D P4 3
3 C HE 3
4 A . P5 3-4
5 D 3, P4, H5 4
6 B P4, HS 4
7 B P4, H5 4
8 C P3,H5 - 4-5
9 A Hé . 5
10 D H8 6
-1~

DISCLAIMER \
The information contiined in this document s intended for the professional assistance of teaching staff. It does oot constitute advics to students.

Further it is not the En’lenﬂon of CS5A to provide specific marking outcomes for all possible Trial HSC answess. Rather the purpose is to provide
teachers mﬂ} information sa 'ﬂm qmy can belter explors, understard and apply HSC markiog requiremeats, es established by the NESA. No guinintee
or wamanty is mads or implied }\1I]1}e£poc1 to the application o1 use of CSSA Marking Guidefines in relatioa to aoy spetific fial exam question or
answer, The CSSA asrumes na liability or responsibility for the acturacy, completeness or usefulness of any Marking Guidelizes provided for the Trial

HSC papess.
- 6200-2

Section IT
90 Marks

Question 11 (15 marks)
(a) (1 mark)
Outcones Assessed: P3, H1
Targeted Performance Bands: 2
Mark

Criteria

» Correctly determines the value to 2 sipnificant figures

Sample answer: '
37
() (1 mark) 1

Quicones Assessed: P4
Tuargeted Performance Bands: 3
Mark

Criteria

+  Correctly factorises the expression

Sample answer!
Gx+3x-1)
(c) (3 marks)

Onicomes Assessed: P4 .
Targeted Performance Bands: 4 ‘
- Marks

Criteria -
« Correcily solves the inequality and correct sketching of inequality on number line 3
: 2

o Correctly solves the inequality
I

»  Some progress towards solution

Sample answer:

~8=3x-4s8 !

-4=3x=212 . 4 n

Y

4
——=sx=4
3 3

2. \

DISCLAIMER

The information coatatred in this dosumeat is intended for the professional assistance of teaching staff. It does not constitute 2dvice {o studeats.
Further it is nat (he intention of CSSA to provide specific marking outcomes for all possible Trial HSC answers. Ratker the pirpose & fa provids
{eaehers with information so that they can better explore, understand sad apply HSC marking requirements, as establisked by the NESA. No guaractes
or wartanty is made or implied with respect to the applivation or use of CS5A Marking Guidelines in 1elztion to any specific trisl exam questien o7
answer. The CSSA assumes no Fability or responsibility for the acturacy, completeness or usefuiness of any Marking Guidelines provided for the Trizl

HSC papers.




(d) €2 marks)
Ounicomes Assessed: HS
Targeted Performance Bands: 4

() (2 marks)

Outcotites Assessed: P3

Criteria Marks

» Correct substitution into first derivative and simplification

Targeted Perforimance Bands: 3-4
Criteria Marks
o {orrect auswer le

* Correct differentiation of frigonometric function

s  Progress towards answer

Sample answer:
f(x)=3sindx
fi{xy=12cosdx

x 4z
N =12co8—
f(é) s

1

=12x—§ }

=6

() (2 marks)
Quicomes Assessed: H3, H8
Targeted Performance Bands: 4

Sample answer:

lim I(x+1)
x—=-1 (x+1}x-1)

lim 3
x—=-=1 {(x-D

(&) (2 marks)
Oufcones Assessed: P3

Targeted Performaice Bands: 3-4
Criteria Marks

Criteria Marks

¢ Comectly finds the primitive

e Findsh
s Progress towards a solution . 1

» Progress towards finding the primitive

Sample anser: - .

3
l :Lt de .
4 x*+7 ‘

%Iog, s+ C

A

3-
DISCLAIMER
The information coalzined I this document is intended for the professional assistznce of teaching staff. It does not coastitule advice to students.

Further it is not the iafention of CSSA to pavide specific marking outcomes for all possible Trial BSC answers. Rather the purpose is to provide
teackers with information so that they can better explore, understand ard apply HSC marking requirements, as established by the NESA. No guarantee
or warranty is razda or implied with respect to the application or use of CSSA Marking Guidelines i relztion to any sperific trial exam question or
answer, The CSSA assumes ra lability or responsibility for the accuracy, compleieness or asefulress of any Marking Guidelines provided for the Trial

HSC papzrs.

Sample answer:

—2+4=—1-
a

Loads—=

—2x4=—b-
sh=-4

-4- )

DISCLAIMER ) . 5 .
The information contained in this document is intended for the professional assistance of tsaching staff. [t does rat constitule zdvice (o stedeats.

Futher it is not the intention of CSSA to provide specific marking outcomes for all possible Trizl HSC answers, Rathec the purpose is to provide
teachars with information 5o that they can better explorz, urderstand and apply HSC marking qulairerpents, as established h).r the 1§'ESA_ Mo gmf.mlee
or wamanty is made or implied swith respect to the applicatica or use of CS5A Marking Guidzelines in relation o any specifio trizl exam question ot
answer. The CSSA assumss 1o liability or responsibility for the zccurasy, completeress or usefulness of any Marking Guideliaes provided for the Trial

HSC papers.




(h) (2 marks)

Outcomes Assessed: P3
Targeted Performance Bands: 3-4

Criteria : Marks

+  (Correct answer - 2
e  Progress towards answer using index laws 1
Sample answer:
5:42 = i = 5-1

5 -
x+2=-1
R

:
-5-
DISCLATMER N

E.:.hfrwﬂm coq‘tam:dl in this document ss_mtend:c‘[ for the professional assistance of feaching stafl It does not constitute 2d¥ice to shadents
v it is rot the inteation of CSSA fo provide specific marking outcomes for 211 possibls Trial HSC answers, Rather the purpose fs (o pzuvide:
teachers \\'1!]} information so that waey can beiter explore, understand and apply HSC marking requiremeats, as established by the NESA. Na guarantes
or warranty is made or Implicd with respect to the application or use of CSSA Meriing Guidelines i relation to any specific trial exam question or
:;ng;;p'fel:: C35A assumes r4 [abilily or responsibility for the aciuracy, compleleaess or usefutness ofany Marking Guidelines peovided for the Trial

Question 12 (15 marks)

(a)() (1 marks)

Ounicomes Assessed: P3
Targeted Performance Bands: 3

Criteria Mark
* (Oblains correct expression for a 1

Sample answer:
a =tan30°
oL

43
(&) (i1) (2 marks)

Outcames Assessed: P6 L
Targeted Performance Bands: 3-4 -

Criteria Marks
s Correctly obtains the x-coordinate of P 2
e Substantial progress towards a solution 1

Sample answer:

()
BV el

-6- .

DISCLAIMER ’

The information contained in this docement ds intended for the professional assistance of teaching stafl It does not constitute advice to students.
Further it is not the intection of CSSA fo provide specific marking outcomes for 21l possible Trial HSC answers. Rather the purposé is to provide
teachers with information so that they can better explors, understand and apply H5C marking requirements, s established by the NESA. No guarantes
or warranty is made or implied with respect 1o the application or use of C55A Marking Guidelines in refrtion to any specific trial exam questicn or
answer, The CSSA assumes o lability or respansibility for the aceuracy, completeness g usafulress of any Marking Guidelines provided for the Trial
HSC papers.




(b} (3 marks)
Outcontes Assessed: H2
Targeted Performance Bands: 3-4

Criteria Marks
¢ Correct reasoning is used to establish AMPO = AOSN 3
¢ Significant progress is made towards proving AMPO = AOSN 2
s Correctly establishes that APSM = AQSN 1
Sample answer:
In A's PSM and OSN

ZPMS = ZONS(given)

PS =08 (given)

LPSM = LOSN (vertically opposite angles)

- APSM = AOSN (AAS)

In A's MPO and NOP

PM = ON (corresponding sides of congruent triangles)
PO is common

OM = PN (since SM = 5N and PS=05)

-~ AMPG = AGSN (888)

(c) (3 marks) .
Oulcones Assessed: P3
Targeted Perﬁ)mmnce Bands: 4

__ Criteria ) : Marks
o Obtains the correct values of ) 3
e  Sipnificant progress is made towards correct solution 2

»  Correctly establishes that cosd = —% ) 1

Sample answer:

25t00.55% 11 -0
sin@

(:03!5‘=—l
2
2 4

f="0
373

- .
DISCLAIMER. !

Tke information coatained in this docement §5 intended for the professicnal assistancs of teaching staff. It does not constitule advics to shudexts, .

Further it is oot the intention of CSSA to provide specific markin i
1s mol i £ outeamses for all possible Trizl HSC answers. Rather the purpose is to provide
;u:‘:hers W ||l} mfo:]rmllo_n so that thoy wan better explore, understand and apply HSC marking requirements, as established by dzep:'E?A, Na :u?rmlec
aiﬁ;?m_?;y I(S:Snsl;e or unphcdl\"m_h_reapetl to the application or use of CSSA Marking Guidelines in relztion to any specific trial exam guestion o
g :F: assumes oo liability or zesponsibility for the accerecy, completeress of usefuloess of any Marking Guidelines provided for the Trial
5.

(d) () (1 mark)
Outcones Assessed: P4
Targeted Performance Bands: 3

Criteria Mark

»  Correctly shows that AB is parallel to DC

Sasmiple answer:
6—4
2--2

g =

2
SABIDC }

(d) (ii) (1 mark}
Outcomes Assessed: P4
Targeted Performunce Bands: 3

Criteria Mlark

]; Correctly shows the equation of ABis x-2y+10= 0

Sample auswer:
1
—4=—(x--2
¥ 2( )

2y-8=x+2 . .
Lx=2y+10=0

(d) (iii) (2 marks)

Outcomes Assessed: P4

Targeted Performance Bands: 3 ;
Criteria '

» Correctly defermines the perpendicular distance from 4B to point C

s Significant progress is made towards correct answer

Marks
‘ 2
g 1

Sample answer:

g -2+ i0]
N + (-2

e

8- N
DISCLAIMER
“The information contained #n this document is inteaded for the prafesstonal assistznce of teaching staff. It does not constitute advice to students.
Yurther it i not the intention of C5SA to provide specific marking cutcames for all possible Trial HSC answess. Rather the purpose is to pravide
teachers with information so that they can better explore, understand end apply HSC marking requirements, as established by the WESA. MNo guarartee
or warranty is made or implied with respect to the application or use of C5SA Marking Guidelines in selation to any spezific trial exam question or
answer. The CSSA assumes no liabllity or respansibility for the aecuracy, complelensss or mefulness of any Marking Guidelines provided for the Trial

HSC papes.




(d} (iv) (2 marks)

Outcoimes Assessed: P3, P4 ‘ ' )
Targeted Perforniance Bands: 3-4 Question 13 (15 marks)
Criteria (@) () (1 mark)
»  Correct area of trapezium is found Marks Outcomes Assessed: P7, H
« The correct lengths of 4B and DC ato determined f Targeted Perforniance Bands: 3-4

Sample answer: e Tind the comect derivative

dig =2~ -2)" £ (6-4)°
=20 ;
=245 . _(g_.__e:r
x

d..=4 = . .
6 =45 (DC =24B, given) (@)(i6) (2 marks)
Ouicomes Assessed: P7, HS

argeted Perforninnce Bands: 4

”T | Marks |
«  Obtains the corect expression for the derivative

Saniple auswer:

9
Area = ——
e (245 +445)

=27 units?
Progress towards the correct derivative
Sample auswer:
P L
(nx)(2x)-(x" +5)=
dy T T %
dx (Inx¥
1
|
L 'l
i
E
DISCLAIMER - \
The information coatained in this docoment is i
is int : .
intended for the professional assistance of tezching staff. It does not coastituta advice to sfudents -10- \
. DISCLAIMER
f teaching staff. 1t dees pat constitate advice to studerts.

\his docoment is intended for the peofessional assistance o

urther it is not the intenti cific mal teomas f ssible SC answer £ 1 5
ntion of CSSA to provide specific king autcomes for all possible Trizl H. mwees. Rather the purpose is | id . = inz o for all pos!

F in 0 provide z

£ CSSA to provide specific marking outcomes £

tezehers with informatian so that th
ey czn better explore, wnderstand and epply HSC marking requirements, as established by the NESA. No guarenk
- No guarantes tbla Trial HSC auswers. Rathes the parpose is ta provide
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(b} (2 marks)
Cuitcones Assessed: HS

Targeted Performance Bands: 4

(c)(i) (3 marks)
Outconies Assessed: HS, H6
Targeted Perforniance Bands: 3

Criteria Mar
o Correct solution is obtained : 3211‘5
s Progress is made towards correct solution 1

Sample answer:
f LI
Jex-7
A
= J (dx-7)2 dx

1
=(41--7) .

C
i><4
2
Jdx-T
=—3
2
DISCLAIMER -11- !

ghﬂ;hin:r::n::?:: S;n:.::;ﬂ;: :;li: ggiunent Js.mtendefl for the mecssioml assistance of teaching stzff. It does nat consitute advice ta students
Futher it s m e to 130“62 specific marking oufcarces for all possible Trial HSC answers. Rather the purpose is to pmvida'
o \\an; h " ) sxill ol ey can > ter explore, un'd-ersla.ud and apply HSC marking requiremeats, s established by the NESA. No guarantes

nty & made or implied with respect fo the application or use of CSSA Marking Geidelines in relation to any specific trial exam quseiﬁon o

angwer. The CSSA asszmes 1o Jiabili ibili .
HSC papers, ility or tesponsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial

Criteria Marks
e Correcily determines both stationary points and their nature 3
¢ Some progress — e.g. determines (he x values where the curve is statfonary and their 2
nature

» Correctly differentiates - 1

Sample answer!

y=2:"43x" ~12x 47

& 65 60-12

dx - l

For stationary points, % =0
X

61 46x-12=0
(x+D(x-1)=0
sox=-2and x=1

f(=2)=27 and f(1)=0,50 stationary points oceur at (=2 , 27} and {1 ,0)

2
i—}; =12x+6
dx

2., ’ i
at xe-2, i_)fﬁ ~18 50 N i.e. a MAXIMUM turning point at (=2 , 27)
" :

2
at x=1, ‘i—}l’zw so U ie. 2 MINIMUM tuming point at (I , 0)
iy
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(c){ii) (2 marks)
Outcomes Assessed: 05, H6
Targeted Performance Bands: 3-4

() (iv) (1 mark)
Outcomes Assessed: H7
Targeted Performance Bands: 3

Criteria Mark

Criteria Marks
¢ Correctly determines point of inflexion with concavity change 2
s Correctly determines the point of inflexion 1

s Correct answer obtained

Sample answer:
2
Possible Point of inflexion at % =0
X
12x4+6=0

x=- 0.3, at this value of x the y value is 13.5

x -1 -0.5 0

d*y
a1
= 0 6

A change of concavity has occurred.
.. a point of inflexion oceurs at (-0.5 , [3.5)

(e)(iii) (3 marks)
Qutcomes Assessed: HS, Hb
Targeted Perfornance Bands: 4

Sample answer!

Maximum value of the function in the domain -3 = x = 3 is 52

(€} (v) (1 mark}
Outcomes Assessed: H7
Targeted Performance Bands: 5
Criteria Mark
¢ Correct domain and inequality symbols given ‘ 1

Criteria Marks
»  Correctly draws graph, including all stationary points, points of inflexion & end points 3
s Significant progress is made towards correct graph 2
¢ Some attempt, but does not include all points . 1
Sample auswer: . .
1 1(3,52)
=221 7 .
(-3,16)
(-0.5,13.5)
R N
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Sample auswer:

—l<x<1
2
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Question 14 (15 marks)

@)(0) (1 mark)

Outeomes Assessed: IS5
Targeted Performance Bands: 3

(b){(i) (1 mark)
Outcomes Assessed: P3, P4
Targeted Performance Bands: 3

Criteria Mark

Criteria Mark

o Correctly finds the value of 8 in radians 1

1

»  Gives the correct coordinate for 7'

Sunple ansiwer:
I=r0
100 =408

5
f= 3 r.adians

(a)(ii) (3 marks)
Ouicomes Assessed; H2, HS
Targeted Performance Bands: 3-5

Criteria Marks

Sample answer:

y=2- x?, cuts the x-axis wien y=0.
0=2-x" .
=442 ,x>0

So Tis the coordinate (JE,O).

(b)(if) (3 marks) s
Outcontes Assessed: HS, H8, H9
Tuargeted Petformance Bands: 4-5

*  Evaluates the height correctly 3

Criteria Marks

»  Significant propress towards correct sofution 2

+ Bvaluates the volume correctly

s Bstablishes a right-angled triangle with the correct angle 1

Sample answer: ] A

Let /1 be the height of Af above the track after
the wheel has rolled I metre.

The angle required for triangle is 2” .

Mo

x=403in

=32
So the height of M above the track is 32 + 40 =72em. .
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s Correctly integrates the expression

s Some progress towards the'solution

Sample answer!
Let y,=x* andy, =2-2".

V:;rj‘(y,)z dr+:rf(y2)zdr .
0 .
= :rj'xs dr+ﬂf(2—x2)zd . .
° .
= ;rjxﬁ dr+:rf(4—4x2 +.1:“)it | .
o 1

2 86
=7 %+ 4J_—¥+i\5[£ —[4—£+1J =7 3242286

2

15 105
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(c)(i) (1 mark)
Outcomes Assessed: H4, H5
Targeted Performance Bands: 3-4

(e) (iii}(3 marks)
Oufcomes Assessed: Hd, HS, HY
Targeted Performance Bands: 4-6

Criferia Mark

e Gives the correct expression for the annvity after one year

Sample answer: )
et the amount in her account at the start of Helen’s annuity be $500 000; et the rate r = 0.06 and let

A, be the amount remaining in the annuity afler »n years.
A =500 000(1.06)- M '

(¢) (iD)(3 marks)
Outcomes Assessed: H4, HS, HY
Targeted Performance Bands: 4-5

Criteria Marks
e Correcily determines how many more years Helen will be able to withdraw money 3
¢ Significant progress towards solving the problem 2
» Finding the amount remaining after 15 withdrawals 1

Criteria Marks
s Correctly determines the value of $f 3
s Progress towards finding $3/ i. _

e Forms an eguation involving 844

Sample answer:
A, = 4(1.06)-M
=(500 000(1.06) - M }{1.06) - M
=500 000(1.06) — M (1+1.06)
so continuing the pattern .
Ay, =500 000(LOGY" - M (1+1.06+...+1.06™)
But 4, =0and (1+1.06+...+1.067) is a GP where n=30, a =l-and r = 1.06

o  (L06”-1) .
So, 0=500 000(1.06)" - M x> -—=
~ 0.06%500 000 (1.06)”
) (L06™ 1)

e $36 32446 (2 decimal places)
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Saniple answer:
A5 =500 000(1.06)""~36 324.46{1+1.06 +...+1.06")

15 _
=500 000{1.06)'-36 324.46 xm

=$352 792.06
So, after 15 years there is approximately $352 792.06 remaining in Helen’s annuity.
Let B, be the amount remaining in the annuity » years after rate changes to 4% p.a. 1
B =352 792.06(1 .04)~M

B, = B, (1.04)-M
=352792.06(1.04)" - M{1+1,04)

o B =35279206(1.04)" - M (1+1.04+..41.04"")

When B, =0,

104" ~1
352 792.06x(1.04)° =36 324.46ch)04—)

(1.04)" =1.635293 .
tog(1.635293) :
He=———— -
log(1.04)

n=12.539years

Therefore, Helen will be able to withdraw money from this annuity f:;r 12 more years.

I
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Question 15 (15 marks)

(a)(1) (2 marks)

Outeomes Assessed: HS, HY
Targeted Performance Bands: 4

7 Criteria Marks
¢ Correctly finds the coordinate P 2
e Progress towards an answer I
Sunple answer:
sin2x =cos2x
tan2x =1
F4
2= 3%
4" 4
T 5T L. s
x=—,—, xlsinfirst quadrant, so x=—.
3 8 . 8
T 1
When x =—, y=—=. So P is the coordinate E—,L
8 2 8’2
f
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(a)(ii) (3 marks)
Outcomes Assessed: HS, HE
Targeted Performauce Bands: 3-5

Criteria Marks
» Evaluates shaded area comectly 3
e  Significant progress towards correct solution "2
s+ Correctly determines part intepral of sin2x or cos2x correctly i

Sample answer

i
A= 2'[ (1-cos2x)dx
0

200
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{B)(i) (1 mark)
Ounicomes Assessed: He, H5
Targefed Performance Bands: 3-4

(c)(i) (1 mark)
Ouicomes Assessed: H3, HY
Targefed Performance Bands: 3-4

Criferia Mark

+  Correcily writes down the value of P 1

Saniple answer:
From the graph, P = 6.

(€)(ii) (2 marks)
Oufcornes Assessed: H3, 9
Targeted Performance Bands: 3-5

Criteria Marks

¢ Cormrectly determines the value of k 2

¢ Propress towards finding the value of £ y
H

Sample ansiver:
When =6, AM=3and P=0:
3=6e%

1\{1} -6k

2

k =-0.1155(4 decimal places)

{c)(iii) (2 marks) . .

Oufcones Assessed: H3, H9 )
Targeted Performiance Bands: 3-5 .

Criteria Marks

+  Correct answey 2

»  Progress towards the correct answer

Criteria Mark
e Correctly determines the probability 1
Sample answer:
Class A Class B
3
14 F
2 .
" g M
14
8
14 _~¥
12 M
14
M
5
14
P(FF)= 2.8 4
14 14 49
(b)(ii) (2 marks) - .
Outcomes Assessed: H4, HS
Targeted Performance Bands: 3-4 N .
Criteria . Marks
s Correctly determines the probability . 2
+ Some progress towards the correct answer ' 1
Sample answer:

P(l female,1 male) = P(FM)+ P(MF)

2 6 12 8
=X — X —
14 14 14 14

3, 2A Y
4949 49
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Sample auswer:
1.2 = e 0165
1‘2 — evD.llSS-I

6

In[l'—z}=—0.1155xt
6

t=13.934...

So one fifih of the initial dose will remain after approximately 14 hours.
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(c)(iv) (2 marks)
Cutcontes Assessed: H3, HS
Targeted Performance Bands: 3-5

Criteria Marks

e Correct answer

Question 16 (15 marks)

(a) (i) (1 mark)
Ouicomes Assessed: H3, HS
Targeted Performance Bands: 2-3

e Progress towards the correct answet L

Criteria ' Mark

Sample answer:
9 kpe
dt

=—0.1155%x6x g™
=—0.245 mg/hr

~ Drug removed at rate of 0,245 mg/hr.
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*»  Solveforz=0 1

Sample auswer:
Whent=0 x=0+3In1=0

(a) (ii) (3 marks)
Outcomes Assessed: H4, HS

Targeted Perforsmance Bands: 3-5 o
Criteria Marld
»  Gives the correct answer 3
s Substantial progress towards an answer . 2
¢ Differentiates and equates to zero 1
Sample answer:
. 6t 18¢ .
x=6r+31n(3!2+1) AXmO0+3%——=6+——— andatrest x=0
34l 3°+1
18« :
S0=6+—— 18 418 46=0 S3043r+1=0
37 +1

and since A= 9~-12=-3<{ .. no solution i.¢. the particle never come to rest.

(a) (iii) (1 mark)
Outcomes Assessed: P2, HS i
Targeted Performance Bands: 3-4 ]

Criteria Mark

Gives the correct answer ¢ 1

Sample answer!

The Hmiting velocily is 6 m/s.
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®) (3 marks)
OQuitcomes Assessed: P4
Targeted Perforimance Bands: 4-6

Criteria : Marks

»  (ives the correct values for x; . 3
»  Makes substantial progress towards the solution including justification 2
* Gives the comect substitution ito the correct formula 1

Sample answer:

(¢ -x P+ (y+4f =25

Centre: C (xl ,—4) and the radius = 5.

The point A {4, - 1) will lie outside the circle if the distance CAf> 5§ l

ol -4V + (441 55
(-4 +9>25
(x,—4P>16 - x2-8x+16>16  ..x(x-8)>0

n<0or x >8

-25.
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() (i) (2 marks)
Oufcomes Assessed: HS, H6
Targeted Performance Bands: 4-6 .
. Criteria Marks
*  Gives the comect answer 2
»  Gives the correct gradient of the tangent 1

Sauple answer:

y:%:ﬁx” %:%g andat Q, x=2g . 6 —:iz

= the equation of the tangent at (} is : yH}— = .r-2q)
q

2q°y—6g=-3x+6q }
2¢%y=12¢-3x
(c) (i) (2 marks)

Outcontes Assessed: P4
Targeted Performance Bands: 3-4

Criteria Mark
*  Gives the correct answer 2

* Correctly evaluates either 4 or B ! j

Sample answer; ) :
At A: lety=0 s0 x=4q .. A=(49,0)

2

At B: letx=0 soy=1—2—q=E s B=10, -~
2 q
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(¢) (iii} (3marks)
Ountcones Assessed: HS, I6
Targeted Performance Bands: 4-6

Criteria Marks
e (ives the correct answer which includes a correct fest 3
+  Correcily defermines the derivalive and recognises that ¢ is in the third quadrant 2
« Differentiates a correct expression for I and equates fo zero 1
Sawmple answer!

AR 162438 L L=lege36g7 gD
q dg q

For minimurm length, gé =0 . 0=32g #2 n32gt =72
q q

Sg=t Jg and since ( in the third quadrant . g =— %
2 2
.‘.jf=32+2—146 andwhenq:—g %:32+¥:128
g q dq %
2
d f, >0 ie minimum length when g =— \E
dg 2
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