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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.

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

@

®)

©

@

©

®

Evaluate ™! correct to two significant figures.

Factorise fully 12x* ~ 20x —~ 8.

Differentiate 3x* + sinx with respect to x.

Solve 8—2x+1 = §i
3 5

If a+b = 4(7+«/§) and aand b are integers, find a and b.

<

Sketch the graph of y = |6 -3x |

Marks

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

® Evaluate im 3=k

h—3 o_p?’

®)

NOT TO SCALE

The point A(-3,1) lies on the line I given by the equation
4x — 3y +15 = 0 and the point B(2, —3) lies on the line k given by the
equation 4x + y —5=0. v

@ Show that C, which is the point of intersection of the lines [ and
k, has coordinates (0, 5).

(i)  Find the gradient of the line joining 4 and B.

(iii)  Find the equation of the line 4B.

(iv)  Find the perpendicular distance from point 4 to the line %.

(v)  Find the area of triangle ABC.

(vi)  Write down the inequations which define the shaded region.

Marks




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

(@

®)

©

Differentiate with respect to x:
® log,2x.

G) 7-6x

€

. _ 5
®  Find Jl 27 k.
X

1
@D Evaluate J 2sec® x dx .
i

2
Give your answer correct to 1 decimal place.

A ship sailed 250 km from port 4 on 2 bearing of 153° and arrived at
Port B to pick up some passengers. It then progressed to its destination
Port C, a distance of 320 km on a bearing of 071°.

N

NOT TO SCALE

> Z

250 km
320km

B
Copy or trace this diagram into your writing booklet.
® Show that £ ABC = 98°.
(iy  Show that the distance AC is approximately 433 kilometres.
(i)  The return trip is a straight line back to Port 4 and not passing

through Port B. Find the bearing the ship must take to go straight
from Port C to Port A.

Marks

Question 4 (12 marks) Use a SEPARATE writing booklet

®

®)

Paint cans are stacked such that there are 38 cans on the bottom row, 35
cans on the next tow, 32 on the next row and so on yntil a total of 253
cans are stacked.

Marks

NOT TO SCALE

DY
..

@ Write down a formula for the number of cans in the th row.

@) How many rows are there in this stack?

(i) How many cans are there in the final row of this stack?

The numbers 0, 1, 2, 3 and 4 are written on 5 discs. These discs are
placed in 2 bag. One disc is drawn out at random and the number

recorded, then replaced. A second disc is then drawn out and its number
also recorded. :

@ ‘What is the probability that the product of the numbers on the 2
discs is a MULTIPLE of 4?

(i) What is the probability that the product of the numbers on the 2
discs is AT LEAST 4? Y




Question 4 (continued)

3 for x<0
(©) A function is defined by the rule: g(x)= or ¥
3cosx for x>0

@ State the domain of g(x).

(i)  State the range of g(x).

@ In the diagram HL is parallel to KM. HK =4 cm, KJ=12cm and
LM =8 cm.

4om NOT TO SCALE

12 cm

L 8cm M J

Copy or trace the diagram into your writing booklet.

@ Prove that A HJLis similar to AKJM.

(i)  Hence, or otherwise, calculate the length of MJ.

End of Question 4

Question 5 (12 marks) Use a SEPARATE writing booklet

®

®)

()  Prove that sec® 6—2tan8 =(tang—1)".

(i)  Hence, or otherwise, solve sec’ 0—2tanf =0 for 0<H<27.

Let f(x) =15+12x+3x% -2x°.

@) Find the coordinates of the stationary points of y=f(x) and
determine their nature.

(i)  Find the coordinates of the point of inflexion.

(i)  Sketch the graph of y=f(x) indicating clearly the stationary
points and point of inflexion.

The roots of the equation px”> —x-+¢g =0 are —2 and 5.

Find p and g.

Marks




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

@ The diagram shows the width of a frog pond at 5 metre intervals.

NOT TO SCALE

1 Use the trapezoidal rule with six sub-intervals to estimate the 2
surface area of the pond.

(i)  The average depth of the pond is 1.2 m. Calculate the volume of 1
the pond.

(iif)  The optimum number of lily pads for a healthy frog population is
5 lily pads per 25 m?. How many lily pads should be planted in 1
this pond?

Question 6 (continued)

(b) @) Show that x=3.2 is an approximate solution of the equation
1og10(x+3)=%x .

(i)  Onthe same diagram accurately draw the graphs of
y=log,(x+3) and yz-ix for -3<x<4.

(i)  Hence, or otherwise, determine the number of solutions to the

equation logm(x+3)-%x =0, x>-3.

NOT TO SCALE

1357 2

@ The area of the sector O4B is cm”.

Given the radius of the circle is 9 cm, find the acute angle o,
leaving your answer in exact form.

(i)  Hence, or otherwise, find the shaded area.

End of Question 6




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

@

Train A is travelling towards a railway station along the route shown.

The displacement, S (in kilometres), of train 4 from the railway station is
given by the expression S,,(f) =2—37+3t> —#* where 7 is the time in
minutes.

The following table shows the displacement of train 4 from the railway
station at the given times.

¢ _(minutes) 0 0.5 1.0 L5 20 | 25

S,() Gm) | 2 | 1125 ] 10 | 0875 | 0 |-2375

6] Interpret the value of S, (f) when z=2.5 minutes.

(i) Find in terms of ¢ the velocity, ¥, (), of train 4.
(iii) At what time is train 4 at rest?
Train B is travelling in the opposite direction to train 4. Train B is

approaching the railway station at a velocity, V5 (£), given by the function
V(@) =6t-3.

(iv)  Tftrain B is initially 8 kilometres to the left of the railway station,

find its displacement S, (¢) in terms of .

(\2) Show that the trains will pass each other at ¢ = 3/10 minutes.

10

Marks

Question 7 (continued)

®)

Antonia and Melina recently received an inheritance windfail of $20 000
each. After speaking to a financial adviser, both decide to invest their
money with ‘Gauss Invesiments Australia’.

Antonia decides to invest the $20 000 in a savings policy at 7.5% p.a. and
at the end of the first month she makes a contribution of $180 to this
policy. Antonia continues to contribute $180 per month at the same
interest rate. The savings policy is compounded monthly with interest paid
just before each contribution.

Let $4, be the amount Antonia’s savings policy grows to by the end of
the nth contribution.

6] Show that after the second contribution,
A, =20 000(1.00625)* +180(1+1.00625).

(i)  Antonia’s intention is to collect her savings when the policy
reaches $50 000. For how many months must Antonia contribute
to reach her goal?

Melina decides to invest her $20 000 in a term deposit for fifteen years
with interest compounded monthly.

(i) At what annual interest rate must Melina invest her money if she is
to also receive $50 0007

End of Question 7
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Question 8 (12 marks) Use a SEPARATE writing booklet.

®

(®)

yem| | Descartes Souf
J L/

A closed cylindrical can of radius x cm and height y cm is to be made from
a sheet of metal with area 4357z cm®. There is 20% wastage of the sheet metal
in manufacturing the can.

@ Find the area of sheet metal required to make the can.
(ii) Show that y= 174 _ X.
x

@if)  Hence show that the volume, ¥, of the can is given by
V =174m—m’.

(iv)  Find, correct to one decimal place, the value of x which gives a
maximum volume.

W) Hence calculate the maximum volume of the can correct to the
nearest c’,

The decay of the mass M, inkg, of a radioactive substance can be modelled
by M =M, ™, where t is the time in years and k is a constant.

88kg of the substance takes 9 years to decay to 73kg.

@) Find the values of M, and k.

(i)  Find the mass of the substance after 18 years.

(ili)  Find the rate of decay after 18 years.

12

Marks

Question 9 (12 marks) Use a SEPARATE writing booklet

®

fx)=e"+1
F(®) NOT TO SCALE

A
N, ;

The shaded region bounded by the graph f(x) = e +1, the linesx =0,

x=1n3 and the x-axis is rotated about the x-axis to form a solid of
revolution.

6] Show that the volume ¥ of the solid is given by:

In3
V=7rj e +2e" +1 dx.

]

(i)  Find the volume ¥ of the solid formed. Leave your answer in exact
form.

13

Marks




Question 9 (continued)
®

NOT TO SCALE

X
X

X3

The diagram above shows a circular cartwheel with radius 04 =4 cm.
The cartwheel is divided into 12 equal sectors.

Perpendiculars 4B, BC, CD, etc have been drawn and have respective
lengths X, X,, X,, etc as shown.
(6] By considering triangle OAB, show the distance X, =2cm.

(ii)  Show that the distances X,, X, , X , ... form a geometric
sequence.

1
(ili)  Show that X, =2 (—ié] cm.

(iv)  Calculate the length of one spiral, i.e. (X; + X, + X, +...+ X, ).

(v)  Ifthe spiral is continued indefinitely, show that its total length will
not exceed 15 cm.

End of Question 9

14

Marks
Question 10 (12 marks) Use a SEPARATE writing booklet.
@
y NOT TO SCALE
L
\&
48
y= 1) ¢Y
N\
-4 \&0 4 x

The line L is a tangent to the curve y = f(x) at the point (4,8) and also 2

crosses the y-axis

‘What is the value

at 10.

of f'(4)?

15




Question 10 (continued)

() .
A
NOT TO SCALE
2cm
D
y cm Q
1l a
B m C

The diagram above shows an isosceles triangle ABC with AC = BC and
AB=2cm.

Disapoint on 4B so that ZACD=2¢, ZBCD=¢ and BD=y cm.
()  Show that ZBAC= [%—%a) )

2-» cos(— )
(ii) Use the Sine rule in triangle ACD to show CD = ————=%,
sin2¢r

(iii)  Similarly, find another expression for the length of CD in triangle
BCD.

(iv)  Given the formula sin2¢ = 2sinacosa, (Do NOT prove this).

2

Show that y=—"—.
1+2cosx

(v)  Hence prove that as o varies, %< BD<1 for O<a <%.

End of Paper
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2008 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

Criteria Mark
e Gives the correct answer. 1
o Correctly rounds to TWO significant figures. 1

Sample answer

e™! = 62.90292428
63 (2 significant figures)

il

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

Criteria Mark
o Factorises by common factor correctly or equivalent. 1
o Completes the factorisation into the HCF and TWO brackets. . 1
Sample answer -
12x* —=20x~8 = 4(3x° - 5x - 2)
=4@3x +1D(x - 2)
(c) (2 marks)

Outcomes Assessed: P7, H5
Targeted Performance Bands: 2-3

Criteria Mark
¢ Correctly differentiates one of the terms. ’ 1
o Differentiates the expression correctly. 1

Sample answer

%(Bx" +sinx) =12x° + cosx

{&) (2 naarks)
QOutcomes Assessed: P3, P4
?argeieé Performance &zz;zfs. 23

120~ 10x — 5 = 24e

120-5-24="Tx
95:?3;
x=13

; ssesmf. 73, P4

¢ : ame ﬂand?:

' i (”l’ﬁterm
. Cerxesﬁy ex;aands and finds the value of 4.
» Finds the correct value for b,

Sample answer

a+b = 41 +5)

DISCLAIMER

| The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice fo students. Further it is not the intention of
CSSA to provide specific marking outcomes for all possible Frial HSC answers. Rather the purpose is to provide teachers with infermation so that they ean better explore,

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

No guarantee or warranty is made or impfied with respect to the application or use of CSSA Marking Guidelines in refation to any specific trial exam question or answer. The GSSA

assumes no liability or responsibility for the accuracy, or of any Marking Guidelines provided for the Trial HSC papers,




Question 2 {12 marks)

{ay {2 mharks}

Oiitcoings Aisessod: HS

Tarsstill ;?erfa?mme Bavids: 34

{b) (iD(2 marks)
Outvomes Assessed: P3,PLHS if
Ta}-ve:ai Per;bmme Eamfs

; Criteria Mark
. Arrkye&f%iiha expression ggg ﬁz. 1
1

« _Gives the correct answer.

6 Sives %ﬁc correct equatwa of Iine.

Sample answer

3=k _ fim __ 3% _ tm

%—?3:9-4:2 =3 G-mE+r "3 34k 6
. dim 3=k 1

33 9K &

sssil: PIPLHS |

Sample answer

y=F=m(x-x)
y=1=-3G--3)
5y-8=~4x~12
dx+5p+T=0

(b) (iv)(2 marks)
Onteomes Assessed: P3,?4,§5

) fotn me,ggadx. 2~3

Targeted Performance Bapds: 3-4

the point {0, 5) into both equations.

Ay -3y +15=0 dx4y—5=0
A(0) - 3(5) + 15=~15+ 15 4O)+5-5 =0

“}{3 mark}
nteanies Assessed: P3,P4IS

M?Mammeﬁam 23
Criteria

_ Mark__

»  Pinds.cofrect gradient.

P

<&

Sam;ﬁe answer
o= 22 i}
e ]
1==3

-2

W

i
i
Wil s

{b} {Y}@marks}
Outeomes Assessed: P3,P4,HS
ngaeé}’ex%mm Bands: 3-4

» Fiﬁés correct éistamﬁ BCL
#» (ives the correct answer,

Sam;x}e amer

Be=J0-2) + {s~t¥3))
i ,f"‘
16

- I

= 16 u*.




{b) {(vi)(2 marks)
Oufcones Assessed: P3,.PLIS
Te mgetec? }’effbmance Bands: 3-4 . - e
Cntem -Mark
* iiiv,m ggne correct inequality. 1
« Gives the correct answer, 1
Saﬁi%}e answer
43y +1520
dx¥y - 550
dr+5y+ =0
Criﬁem M&ri;‘
Yargeted ?erﬁmmm Bands: 3-4
Criteria ) Mnrk
Carrectly nses the quotient rule but has ONE mistake. s
« (Jives the correct answer. 1

Sample answer

Lety-—7 - 6x

&y _—6¢ ~(1-6x)¢" _ ~13+6x
dx & &°

i

(b) ()2 marks)
Outeonies Assessed: H8
&’bxgefetf }*afamme Batmis: 3-4

- Criteria .

» Sm&g v;;mﬁxsz’ :“_eqftmeqﬁf‘fh eEmS —i— op 2R

:%Sampié an$wer

[ -

3

) 2x
=log, x ———+ C
8. X 5

» Cmmcﬁy

4 decinal ylaae

fies Newton~Leibnitz formula to obtain the 268

Sample answer -
H
2 sec’xdy =[2tanx}’
Jpreantnd
H B 2

« Gives the correct answer.

Sample answver
ZABC = 27" + 71" {bedsing of 071°,and alternate angles)”
= 98"

DEGLIGER 45 s 4
Mwmmmmwtﬁm
Wmmmmmﬁa@mﬁ&m‘

W&'Wﬂﬁs :

swmismzxammw
%




(¢) Gi)(2 marks)

Outcomes Assessed: P4

Targeted Performance Bands: 2-3 e
Criteria ool Mark
eetly stibstitutes into the Cosinerule. ... ¢ 1

Sample answer

AC? = 2507 + 3207 — 2%250x320%c0598"
AC = 43%6km
AC= 433 ko

Criteria . 1 Mark

S50 a3
sinC = 05717483076

L LACE =34°52

Bearing = 180° + 71° + 34°52
=285°52

Question 4 {12 marks)

@@ (1'mark)
Outcomes Assessed: H5 o ‘ o e oy

Targeze 1 ég%mme Band:3-4

Criteria ' ] ark |

* &mﬂzac@rrectwer S |

SampleAnswer e w

ﬂsmg the formula T, =a+{(n—1)d, where a =38 aisd d =-3'
7, =38+(n-1x-3
=38-3n+3 i
=41-3n

(a) (i) (2 marks)

Substamzmgmm the formula 8, z~{2a+{n 1)d], where S, =753, «gmﬁg a;aé d "m:s‘

253--~{2x38+{n ~1)x-3]

86&71(79-373} I Lt

3 ~79n+ 506 20
fﬂsixz‘** the gﬁaératxc femu}a

. there are 11 rows of paint tins.

mwm%mfmwmmmﬁmé
feachers vt a0 D iy o Betr e,

Futhir 45 ot the dntenliod of
St ey g B e,




(2) i) (1 mark)
Outcomes Assessed: H5
ngefea‘ %’afamnee Ezmd: 3-4

Criteria____ Mark |
» Gwes tﬁe eon‘ec’t answer. : 1

Sample Answer
7, =41-3(1D
=8
Therefore there are § paint tins in the final row.

Ly
EAEE S5

(0)(3) (2 k)
Outcones Assessed: B4, HS
Targeted Performance Bands: 3-4

Criteria Mark
«  Defermines that there are 3 outcomes that give the proéuc& of4. 13
o Correotly determines the probability of the multiples of 4. : : 1

L:zs t}f the aﬁ;plﬁ space

04 14 Froim the table, there
p 810 are 8 outcomes that
1jell give a multiple of 4.
21012
314 }3 a8
1410 | 2 ..P(4}~§§
oy srrark)
Ontcomes Assessed: H4, HS
Tarzeted Performuice Bands: 3-4 j v
Criteria . Mark L
* (ives the correet answer. - 11
Sample Answer
ry From the table, there
515 are 11 outcomes that
115 are atleast 4 ¢
219 N
310 = Plat least §)=—
L 25
{ it mmmmm&wwwmmmwwwamwm 115z ot the it of
34 g 3 mratking ouiomes 2 possible T3l m‘;gg%hw 'wwwmw&wwmwmm

e Taal

mwem&w&w&@mﬁmm«m THCHsA
o

%5

ey ()
Duteomes Assessed: P3, P§

Tarpetéd ?g%‘f&rmmee Bamfs: 35

Criterin \
O naky
Outcomes Assessed: P3, P§ PR P
Targeted Mamm Bands: 4-5

Criteria

»  (Jivesthe correct answer,

Cmrecﬂy st 0f a Fatio vcn%iz %ifé é%ii‘fi’é*& TEASORING.
+  Correctly determines the lenglhof M

Sample Answer
Let Mi x

43;“96
L x=24om




Question 5 (12 marks)

(@) (i) {2 matks) gt e s (b) ()3 marks) -
Oiifeomes Asséssed: P4 g . Ounteomes Assessed: P7, H6 N
__ﬁﬁf Perforniunee bands: 3-4 : Targeteé Perfomzance Band: 3-5 - - oM
Criteria_  Mark” o - b Criteria T T T Mark
E Sﬂhstimt&s the cotrect irigonometric xdennty , 4 s *Find: the g{aﬁmary pﬁmt& TR 1
* (Gives the porrect answer, | b . mmwmafo}qgsmnmmﬁ S o i
e & .-Finds the nature of the other stationary point. : 101
Samiplé Answer . .
sec? @~ 2tan ={tan &~ 1}’ Sumple Answer

LHS=gec® §—2tand
=14tan” §-2tand
=tan’ #-2tanf+1
={tan -1}
=RHS

(@) (i)(2 marks)

Outcomes Assessed: ?‘g’mf —
T of Performance Band: 3-4

{x}»iﬁa-mwxz-zf of ’(x)-i2+6x~—6x2
Ferstanmarypemts FlH=0 L 2ex—-xt =0
(2 x}(x+§} 0
x=2 or x=-1
- the stationary points are (2,35) and (~1.8).

Also for the nature of the stationary points, f"(x)=6-12x
Apx=2, f*{z}mww - {2, 35) is a MAXIMUM stationary point.
AFFEC]] DS a1, 3} isa MMIM{}M statzomxy;mqg&

Criteria

«  Gives ONE correct answer in radians.
» .- Gives TWO correct answers in radians.

() (0 mak) o
i | Onteonies Assessed: P, HE
ngm Per‘farmuw Bands; 34

Sample Answer

- gec 29 2mnf =0 s
{tang - 2}2 £ {from;mr{{x})
tanf=1- -

Basic angie (1% quadrant is ;{}

w 5n

T4 4

e eSS i

ewn s by » Cmracﬂyéeteﬁm‘ sthemmtofmﬂmcn
i it Sample AxsWer’ ¥

Poirit.of inflékibn occurs at-f ”{x}xﬁ m{% a'change in sign oecurs,
Feide =00 T 4 ¥

P

1 T
12 2 :
f ’{x} % 0 : “é oo

Therefore point of inflexion cocurs at (%,ﬁg) .




&) (H)(Z marks)
ik méssaseé. Ps, H6, H7
E‘argeg ol ?ezf'omance Bami‘s' 35

Question 6

(a2} (D(2 marks) :
Onteones Assessed: HS, B8 y . s
T&gde&i’afm;ameBand:3~4 . .

Criteria . - T [ Mark-

. Qarrect snbsﬁmtmn or equzvaient Weﬁ(mg. ’ , . 1

Criteria [ Thtank
« Draws the correct c;zbm curve, 1
. ?kats $he stalionary points and point of inflexion: ] 1
Sample Apswer }
¥y
{c) {2 marks)

Outeomes Assessed: P4, H4
?‘ar@eted ?We Band: 4-5 .
Criteria Mark
'ymupmé@mﬁmmwa}uawpandqusmgthesumsaﬁd , oy
pro Of dyiivalent whirking. ) :
» Correctly evaluatesp ami :3

RS 1’

“Saruple Atiswer
a+ﬁ=‘«}§* and  af=2 Alternatively, 4p+2+¢=0 @ b
2 r 25p-5+g4=0 .. @
.02.{,5“_.3. :}-E-:S ""'1" 21 7=0 ‘
PP 3 T
Also —10=-L .iq=—§§* r rpey &e=Ty
Z 3
Hence p=— q*-—%’w

SmpieAnswer

Using the trapezoidal role:

]
A =Eiy0+2(?1 + ¥, +"‘+yn—§)+yn§ :

ém%ﬁﬁ+2{8+24«&2£+23+29}+9}

=475m’

{Akmatxveiy, using the table beiow}

3 [ “5a 1 30 179 )

B
weight | 1 2 2

& ol

yrwt 0o | 18] 8 42

38 o | 2=190 ]

- Outcomes Assessed: HS,
?WMP&#WeBM:&é L

agxl%
2 N

55 m? ; St ’«t:a w T ey
;@453&1 ; prit Fo LT

Criteria

» Gives the correot gngwer. oo

s, b s o e Wikofon of
50 ey on .

Sample Answer
V =475x1.2

=570m*

4
: ;mm«:mamm&mkm i e of touchingy st 1 sersis advics b 4 “Wm«mmma
e sialg oulsoriey Yob lf pussible TR HEG S Ratwr! ¢ A5 Mt sl

piodite spaitic
‘#‘Iﬂ Wi@amm
mﬁas Epeet i e




{2y (i) (1 mark)
Outcones Assessed: H8

Tweted ?erfbmmce Bam?: 3-4
: Criteria

. v Com:f:ﬁy applies the ratm %:5 find thé miswer,

Sample Answer
5 fily pads / 25m’
x lily pads / 475m’
~25x=8% 475

© O merld)
Outepines Assessed: H3
__gggtg& Pe@fbmmee Band: 34

Criteria

» Gﬂ?&sihecmectanswex

Sample Answer

When =32,

LHS =log,,(6.2) 20.79239...
RBHS =0.25x32 =08 =LHS

R :x, =32 is an approximate solution of log,,(x+3)= %x .

&) Qi} {2 marks)
Outcoites dssessed: P35, H3

(b} ,’,m} {1 mark)
Ontcomes Assessed: }B
Taggete&' Peiformunce Band: 34 I LD
Criteria [ Mark
. Gmesihecerrectmv&r ' Ty
Samp!e Answer T
Fi‘éﬁithe gtaph, there are two solutions to the equation log, {x+ 3)~~—x 0,x>-3
{¢) (i) (2 marks)
Outcomes Assessed: H5
ﬂdﬂé Performance Band: 3-5
Criteria Mark
» Cmm thy substitutes into formula. 1
« Determines a correctly, leaving in exact form. . o

Samgie Answer

(¢) (i) (2 marks)
Outcomes Assessed: HS
Targeted Performance Bands: 3-5

Criteria

@geted }?erfomancg Band: 4-5
: Criteria

»  Correctly substitutes in formula.

v Correcly sketohes 3 = log, (¥ +3), inchuding asymptote at x =-3.

s Comrectly sketches y:—i—x intersecting y = log i,,{x—!-3} at two points.

Sample Answer

-

¥,

R—
o P

32

&

et s o R 7 S i 00 Y o e O e

13,

Wﬁe’fi&

tended foe B ¥

Wmmwmswwmmma
mmmammmmm&awwmmmm

Qﬁmm&amofﬁwmors&gzmmd I

‘ Samp%e Answer
A= -}—xﬁ “*singyi
2 12 12

%xsi{z 308996-0.965926)

=13.894335...
= 13.9 to one decimal place.
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Qﬁesﬁfm 7 {12 marks}

(@) (1 matk)
Outcomes Assessed: H4, HS
Turdeted fefﬂﬂxaxce Band: 3-5

Criteria

» Gives the correct answer,

Sample Answer

’ﬁ?heﬁ H :2.5 minutes, the displacement is negative because the train is now to the left of the

@D (1 mark)
Oiifeomes Assesseds Hi, HS

Targeted Performance Band: 33
Rt Criteria

Mark

(@)(ii) (1 mark)
Quteomps Assessed: Hé, HS
sroeted Performance Band: 3-5

Criteria

8 ’Gi‘vm fﬁehm‘ect answer.

Sampie Azxswer .
Train 4 will be at rest when ¥, (1) =0.

LB4G -3 =0
Feal=0

=1f =0

st=d

s Train A isatrestat 1=1,

17
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ﬁgwwmmmmmmwmmm

{(a)iv) 2 marks)
Onteores Assessed: B4, HS
Tmereé Perfomzanee Band: 4-5

{;ﬁteria
* Giv cenecipmme
. G €0 riect constant of integration.

[ Mark |

ok

,Sampla An&wer

?E{r) 6z 3
8,()={l6:~3)dt
=37 -3t +c
ati=0, §=-8
-8 EE
33{3}-34 ~31-8

{a)(v} { mark)
Outiones Assessed: Hi, HS
rmw Performance Bamd: 5-6

B s

Criteria

s (ives the correct answer,

Sample Answer

5.00)=5,0)
e e e
LA =10,

~4=410

(b)) (2 marks)
Outcomes Assessed: HS, HY
Turgeted Performance Bond: 4-5

Criteria

¢ Derives the correct expression for 4,.
» Shows that 4, is the givén expression.

Semple Answer ‘
A4, = 200001 00625)+180
4, = A4{1.00625)+180
= (20000{1.00625)+180){1.00625)+180

=20000(1.00625) +180{1 +1.00625)




(b)(i) {2 marks)

Outeomes Assessed: HS, HY
Targeted Performance Band: 4-6 o —
- Lriteria o | Mark
» Correctly derives an expression of 4, , and substituting A4, =50000. T
. }}eiermnss the correct number of'months. 1 -
Sampie Answer

Let A4, =50000.

- 50000=20000(1:00625 +180(1+1.00625 +...+1.00625")
- o 1.00625) ~1

50000<2000001.00625) +180] (00625 =1

000G (%9?6{ )+ 89{ 0.00625 }

(50 =20000(1.00625)" +28800{1.00625)" — 28800

tog,(1.00625) = 30&(783}

488
»n =769 months
=77 months
arﬁ*sr ?’}’ months/payments Antoriia will have reached ber goal.

fb}*ﬁﬂ} {2 matks)
fimwmgs &ssessed. gs, 1;3’9 R

. Suﬁsﬁmtes cm‘recﬁy into the comgmmi interest formula, e b
« : (3ives the correct angwer. , . 1

Sample Answer
Using the formula: 4= Pli+r) where n=15x12
50000=20000(1+r)>

.—§~ z{l%» r}m: :

en{g)

{47 = 1005103

£ =0.005103
=0.51% per month
=6.12%p.a.

e
o
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Question 8 (12 marks)
Aay (@ (1mark)
y oy Assessedr P3, P4

Peffarmﬁmreﬁmd.; e ‘
i fmﬁ&iﬁﬂwf&tmer e T T TR S b

Sampie Answer
4353: --2-{—}—x 4357 =3487 om®
: 160

s

(8) () @ marks) ‘
GﬁiwmasAssesseé.}Ié,ES
Tatgeied}’ezferwaem&s—i RTINS L S

Criteria

* Comcﬁy equates 3487 = Fmx” +29wy
«  Finds the correct answer.

Sample Answer
T X "afﬁxe'zmmggar +2mh

Yimy = 1Th=¥
R L2 Ty Y

’34&%: =

P B e e Y #
x X
(a) (iii) (1 mark)
Outcomes Assessed: H4, H5
T ag&feﬁ Performunce Band: 34
_Criteria
» ' Findsthe correct answWer. 5l
SWAWY alyspor i moy me

¥ i %(ﬁ- ) =17dme— 28
X

8 (W’} {2 marks)
Outcomes Assessed: HS :

Targeted ?egfam&nw 3@3&: 45 .

P

el %mmss et s et T 8 0 toaching St1.  hoes nok crestiste adios b siuderts, Furte i i ot B nlanfion of
0 g M&Wﬁmmm»mwwwwwawmmwm
Nogsste %ﬁm

s Sy s oo e S sl ony Wi Sleapi i TG .

; % Sdies,,
mwwmwwm%wwgﬁ@a&@@@mwm&mw@ww@am mm

»  Shows x= =7 60m gzves amagirmm volume.

Sample Answer. . Lt
V=17 »% 174~ 3"
wﬁenwwi}, = f’;S SXE ?fﬁ @m o
a‘zlf’ !
Aim,:d;—«w e =—Gxax 76 <0 -, maximum when x=7.6cm.

i

e
#




{a} ¥} (1 marky
Onteomes Assessed: H5
Tareeted Performance Band: 2-3

ﬁm&emnect angwer.

Criteria

‘ Sﬁmz?fe ,
Vwi?zzxx? PRE {é z??Scm

(b) () (2 marks)
gumes A&?e{ssexzﬁ H3, H{,HS

Cnterf;a

Mark

. Cerrecﬁyshews M, =88.
. C&rrestiyshs}wsk 0.020764 .

When £ =0, M =88 . M, =88
When 1 =9, M =73

73= 889""” = lﬂ(-*“] tnfe )

73
A e Sk =101
{ s 3) D20764

@

M 6&61{3

N
+ Finds t?:%ﬁormct answer, 1
Sample Answer
%-— =k %88
= (0207643 60.6

=13 kglyear

Question 9 (12 marks)

(&) (i) (1mark)

Ozm:mes Hssessed: HS, '
ggf‘__eg?aﬁim&e Bund: 35

Criteria

. Su’isstﬁmss carrectly and simplifies to derive the given expression. |

T Vark

Sam;)le&nswer
V= x]’e +1faxc V= yzje*’-*we"»n)céc

@ { i) ﬁm@&s}
Outcones dssessed: KS, zzs .
mgetaf Performance Bond: ”‘3'—5

Criterin

Newton-Leibnitz formﬂia
. Givis correct answer, gz{&&» 1n3) or equivalent.

« Finds the primitive of j{ezx+2e’ %i)dx and correctly applies the

SRR

Sample Answer

. b3
Ve e"-i»Ze"Ha’x

. kx{(‘?{méﬁw} }K{+§n3}

®) {1) ﬂmm?&i}
Outcomes Assessed: HS
wﬁefeﬂ Pea;fvrma:we Band: 3-4

« Gives cofrect answer.

Criteria A

Smp!e Answer ' R
Angle of each sector =360° + 12=30". .. In A 40B,sin30" zé‘%« L

X =4>¢~x2{> .
¥ 2 2




{b) (i) (3marks)

Puteomes Assessed: HS

%r&etetf Pez:{bmmeBami 3-3 . . L
, Criteria | Mark

= nggegﬂy a%ﬁams the length of X, inexact form, '

« Correctly obtains the length of X in exact form,

» Correctly calonlates the value of # to prove X, X,, Xy forma-
geometric series. -

P

Sample Answer
InAOBA, OB*=4*-22=12 L OB= 243 em.

. 10 AOCB, sin30° P CUE. SO W £ X, =3

OB zf "2 23

Xy Xy K= 2B %

{ézif and %e— Sz}-ﬁ

Similarly X, =%

XXy Xy, Torms a geometric seqmmcewﬁhacommnmm equa ﬁ

) (@) (1mark)

Oritcomes Assessed: HS
M&rﬁma&m Band: 3-5 :
Criteria Mark
» . Correctly uses the general term formula to obtain the distance X,in 1
exact form. '
Sample Answer
11
Xp=a'= Zx[{i}
2
iy
23
is ened for he af teaching st 1 dhes sl canstie i, Fecther s ot e
s e g aammmmawwmwm
3 i = T CS5A

{b) (iv) (2marks)
Qutcomes Assessed: HS
T mgate&fmformgxee Band: 3-5

Criferia

Matk

. Coxreeti}; Jises the sum of n terms formula to obtain the iength onéspiral.

s Correctly calculates the vilue of S,-

Sample Answer

{ M, N6
i 4;@9; 5 4 2’5 ;%i_(@.ﬁ)»ﬁizﬁm
2 ‘

vy
H]
ot i
————
w}&n
Sl
N
Fo

{b) (v) (1mark)
Outeomes Assessed: H5; H2
3‘&?@&% Fa _gfw formance med. 3-5:

T

i:‘ﬁtem ’

“TMark

®. Ceﬁectiy uses the inmtmg sum formula to obtain the total length.

Sample Answer
2 4 2448
f 2~ «f 2+f

s, = afz+-B)=149

- the total length will not exceed 15 cm.
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Question 16 {12 marks)

{2 (2 marks)

Qutcomes Assessed: H7
Ta@efe{i Perjbmatzce Bapd: 34

Sﬁtéﬁa ; _Maric
» Finds the gradient of "the tangent. o : 1
¢ Gives correst angwer, ; o i

Sample Answer

() Thegradient= rse 2.2 @)= _i
rHn 2 2

Alternatively:

Fequation of the Ting L is given by : y=mc+b sub{48) s 8=dm+10

T P .
Lm=— R ¢ (3 B 5

ﬁﬁ{i} (1 mark) .

}’erfémme B:md. 45
' Criteria i Murk -
i+ ﬁstabhghes base angles of isosceles triangle are eqaai R %
« . Cyives correct angwer. 1
Sample Answer
sc-BC  aupdc=ETo[Z 2 ; sangle wi
o =3 (2 —-Ea) (angle sum of isosceles piangle with

base £’s equal)

ts

&) {2marks)
Oiitcomes Assessed: HS
Targeieé’ i"e{f‘ommnce Band: 4-6

Criteria
. Cg}rreeﬁy uses the Sine Rule in A ACD reaixsmg &;atAD = {2~} N
. Certecﬁyﬁndsthereqmm&vaiue by realising that
{(5-5e)=t3)
sip| — =& = 1

2 2 2 A
Sample Answer
BD=y and since dB=2 then AD=(2-y)

Using adep , S0P Jlon_ D
sin2é 73 ) sinZu 3 )
sinl ——~o ~e
2 2z
3

‘fz”y}ci’?‘[g“)
D = )
’ ’ BinZe
(b){iii) {(Zmarks)
Outcomes Assessed: HS
?aggefed?grfammwﬁmzd 4-6 , e
. Crxteria I Mark .
e Correctly usés the Sine Ruile inA BCD. i
s _Gives correct answer. b

S i i stadertn, Further 8 s not By

wwmmm&mwm

SampleAnswer ©

‘ 3
e yoost —a
e A, - .».CD=_~«3~J

sing . (x 3 ) sina
Sm . o it
2 2




(b)(iv) (2marks)

Outcomes Assessed: H
Turoeted Performance Band: 5-8
Criteria Mark
« Writes the expression 1= 2-9, S or equivalent. !
¥y 2singeose
+ Correctly calenlates the value of BD. 1
Sample Answer

I €3 2 #) 1:(2~y}x smo
¥ 2sinzcosw
_@-n

2
sy{i+2co8)=2 S ABD =) Y m e
Zycosa »( ) ( 4 1+2cosex
(B)(V) (2marks)
Oritcomes Assessed: H2, HS
Turivted Performance Band: 5~ 6
| Criteria Mark
' Writes the expression 1< 2oosa < 2. 1
« (fives correct answer, 1
Sapiplé Answer
Since G<ﬁ<-’§;— .‘.cﬁsﬁ>cesa>ces§ i,e.1>eosa>—;~
.'.:}Z-<wsos<i - 1< 2cosar<2 —» 141 < 142cose <2+l

S 2c080 <3 - 3>~—-»~—1~—-——-—>1
2 1+2cosz 3
2 2
)...—..W —
14+2¢c08 3
2 2
Pa——
3 1+2cose

ie. 2«: BD <1
3

L

fance of teaching el | 1t s ot Constile sivice 1o sudets, Fudher 1 s nol the fifeitior of
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