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HSC Math ics Trial E:

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.

(@)  Evaluate log,70 - log,10 correct to 3 sfgniﬁcant figures.

J5
J3-2

(b)  Express with a rational denominator.

(©) Solve (x+ 1)(x-1)=15.

(d) Find the exact value of sec Zﬂ .

(&)  Simplify log,a x log,b.

(f)  The diagram shows a sector of a circle with radius Scm. The angle at the centre of the sector

is 60°.
A

o

(i) Express 60° in radians.
(i) Find the exact length of the arc AB.

(iii) What is the exact area of the sector?
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Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) Differentiate with respect to x:

@) y=5"+4
.. _2+3x
() y= 4

2.
(iif) y=x"sinx.

(b) Find:
@ J.stdx
1

() J-2x+3 ’

2
(¢)  Find the exact value of the definite integral J. dx.
0

(d)  What is the domain and range of y = logo(x + 1)?

Marks
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Question 3 (12 marks) Use a SEPARATE writing booklet. arks Question 4 (12 marks) Use a SEPARATE writing booklet. e
’3} @
B
03,11 NOT "
TO NOT
SCALE 15° TO
SCALE
PE2 D) (B S(@, 1)
=1
_ > X '
2 350
A 7 D 8 C
oK :
In the diagram AD = 7, DC = 8, ZABD =15° and ZDAB =135°.
. . . (i) Show that BD = 15.5 correct to 1 decimal place. 2
In th.e diagram P is the point (-2, 0) and @ is the point (3, 11). Both points P and S lic on
the line y = 1. Point § has coordinates (a, 1). K is a point in the fourth quadrant. Line PQ (i) Find the length of BC correct to the nearest whole number. 2
makes an angle of £ with the line y = 1.
(a)  Find the gradient of PQ. 1 ® 3
(b)  Find the equation of the line PQ. 2
(¢}  Briefly explain why f=63° correct to the nearest degree. 1
(d) PQSK is a thombus. Find the exact lengths of PQ and PK., 2 |
Give a geometrical reason for your answer. '
The diagram shows the part of the graph of y = 9x* that is between (0, 0) and (1, 9).
(e) Calculate the size of ZPQS i ’
OS and give a reason for your answer. 2 ; The area bounded by the section of the curve between (0, 0) and (1, 9) and the y-axis is
| rotated about the y-axis.
()  Show that the value of a, the x-coordinate of point S, is 8. , Find the exact value of the volume of the solid of revolution.
(c) (i) Sketch a parabola which is concave up, has an axis of symmetry at x = -2 and a 2
(g)  Determine the area of the rhombus POSK. 2 horizontal tangent at y = 3.
(ii) When the equation of the parabola in (c) (1) is expressed in the form y = ax’ +bx+c 3

the value of a = 1.

Determine the equation of the parabola and show that this parabola has two
irrational roots.

TENM_0A_08FM
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HSC Math tics Triat E ination
Marks o R Marks
ar] o
Question 5 (12 marks) Use a SEPARATE writing booklet. Question 6 (12 marks) Use a SEPARATE writing booklet.
(a)  Find the equation of the normal to y = log,(3x ~2) at the point (1, 0). 3 (@ 3
(b) Inatriathlon athletes compete in three sections: a swim section, a bike riding section and a
running section. —cOSX
Erin is competing in her first challenging triathlon. In this event she has a 90% chance of
completing the swimming section, a 65% chance of completing the bike riding section and
an 85% chance of completing the running section.
(1) What is the probability that Erin will not be able to complete the swimming section 1
of the triathlon?
(ii) 'What is the probability that Erin will be able to complete the swim and run sections 1 7 2
but be unable to complete the bike section? The diagram shows the section of the graphs of y = ~cosx and y = T X
. . _Z T
(ili) What is the probability that Erin will be able to complete at least one section of the 2 The graphs intersect on the x-axis at x = 2 and x=-7.
triathlon?
ind th t value of the shaded area.
(iv) Is it true that Erin has close to a 50% chance of completing all three sections of the 1 Find the exac
race successfully?
Support your answer with relevant working,
(b) Josh is making a pentagonal dot pattern.
@
(c)  Prove the identit 1 __1 =2sec’d 4 '/ \.
Y sne+ sind-1 : ./ \.
| e AN
9,
z o/ e .\ / e /.
Y1 1 -~ Ne @ \o °
and hence find morl smo—1 dé. . 0\ ° /. \ o / /
sin sin 4 —
N W e 4 o\/\/oo/o
° '__./ \.__./.._./ *—0—0—9
1st 2nd 3rd 4th

The table below shows the number of dots on the first four patterns.

Diagram I1st | 2nd | 3rd | 4th
) Number of dots on the bottom row {(#) 1 2 3 4
Total number of dots in the diagram (7) 1 5 12 22

Additional dots added to the previous 1 4 7 10
pattern to make this pattern

(i) How many dots will Josh have to add to the 17th diagram to make the 18th diagram?

(ii) How many dots are in the 18th diagram?

Question 6 continues on page 8

TENM_QA_06.FM
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Marks
Question 6 (Continued)

() A jar contains honey. A marble is placed on the surface of the honey and proceeds to sink.
Its height, x cm, above the bottom of the jar at time ¢ seconds is given by

13

x=14-6e 2.
(1) Show that the marble was dropped from a height of 8 cm above the bottom of the jar. 1

(ii) Show that the velocity, v cn/s, of the marble is given by 1

(iii) Sketch the graph of the velocity, v cn/s, of the marble at time ¢ seconds. Clearly label 2
the initial velocity and the velocity of the marble when ¢ = 2 seconds.

(iv) Determine an expression for the acceleration of the marble at ¢ seconds and describe 2
how the acceleration changes as time increases.

End of Question 6

et
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Marks
Question 7 (12 marks) Use a SEPARATE writing booklet.
(a)  The rate at which Adam’s investment, V, is growing is proportional to the value of the
investment, i.e. v =kV.
dt
. vk . dV
(i) Showthat V=Vye satisfies the equation == kV. 1
(if) Ten years ago Adam purchased a block of land for $120 000. It is estimated that the 2
land will be worth $1 300 000 in another 15 years time.
Use this information to find the value of V,, and an expression for k.
(iii) Adam has been offered $375 000 for the land today. 2
Do you think Adam should accept the offer and sell the land today? Use calculations
to justify your answer.
e
(b) A function f(x) is defined by f(x) = z(x - 8).
(i) Find the coordinates of the stationary points of the graph of f(x) and determine their 4
nature.
(il Hence sketch the graph of y = f{x) showing all the essential features of the graph, 2
including the stationary points and the intercepts on the x- and y-axes.
(iii) For what values of x is the curve increasing? 1
Copyright © 2006 Neap TENM_QA_08FM 9
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Marks
Questien 8 (12 marks) Use a SEPARATE writing booklet.
@ 3
B C
NOT
TO
SCALE
o<)
64°
F E D

In the diagram O is the centre of a circle and points A, B, E and F lie on the circumference

of the circle. Line ABC is parallel to line FED and BE is parallel to CD. ZBOE = 136° and

ZOEF = 64°.

Determine the size of ZCDE, giving reasons for each statement.
(b) A resting aduit’s breathing cycle is 5 seconds long. For time ¢ seconds, 0 <7< 2% , air is 3

taken into the lungs. For 2% <t <5 airis expelled from the lungs. The rate, R litres/second,

at which air is taken in or expelled from the lurigs can be modelled on the equation
R =1L sin(27)
T2 57

How many litres of air does a resting adult take into their lungs during one breathing cycle?

Question 8 continues on page 11
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Marks
Question 8§ (Continued)

(¢c) A roof gutter is made by folding a long piece of metal PTSR 40 cm wide. The cross-section
of the gutter is in the shape of a trapezium PRST.

P 0 b R

10

T a

The vertical side of the gutter is 10 cm long and the other side is at an acute angle of & with
the vertical. The sum of the three lengths in the gutter is 40 cm, ie. 10 + a + RS = 40.

(i) Show b= 10tand and RS = 10sec 6. 1

(ii) Show the area, A c?, of the cross section PRST is given by 2
A =300-100sec &+ 50 tan 4.

(iii) Hence show that the cross-sectional area is a maximum when 6= g radians. 3

End of Question 8

Copyright © 2006 Neap TENM_OA_06.FM 11
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Marks
Question 9 (12 marks) Use a SEPARATE writing booklet.
v (n/s)
A
AT @320 (421 5215
20+ (2,18
6L 119
124
8
44
f } . t {—> ¢ seconds
1 2 3 4 5
(2)  The diagram shows the graph of a particle’s velocity, v m/s, at time ¢ seconds.
(i) Use the trapezoidal rule with 3 sub-intervals (4 function values) to approximate the 2
distance the particle travelled in the first 3 seconds.
(ii) Is the estimate you found for the distance the particle travelled more than or less than 1

the exact answer? Give a reason for your answer.

)]

,_..
ot
N
W

-4 -3 -2 -1
14

_adl
-3l

_4l

The diagram shows the graph of y = f(x)

[S Y

(i) For which values of x is the function not differentiable?

(i) Sketch the graph of y =f'(x), i.e. the derivative of y = f(x) . Use open and/or closed 3
circles to indicate clearly what happensat x=1 and x=3.

Question 9 continues on page 13
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Marks
Question 9 (Continued)

(¢) Joseph borrowed $26 000 (P) at monthly compounding interest of 9% p.a. He is to repay

the loan in 8 equal instalments over 2 years.
(That is, he will make repayments of $R at 3-monthly intervals.)

Let K = (1.0075)" and
A, = the amount owing on the loan immediately after the nth repayment.

(i) Show A,,:PK”-RQ(—IEK—JL_‘TQ, 2

(ii) Show that the value of the repayments $R is $3590.20. 1

(iii) 'When Joseph made his 7th repayment he repaid an additional $2000, i.e. he repaid 2
$5590.20.

Determine the amount by which his final repayment will be reduced as a result of the
additional $2000 in his 7th repayment.

End of Question 9

Copyright © 2006 Neap TENM QA 08FM 13
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Marks
Question 10 (12 marks) Use a SEPARATE writing booklet.
(@)
yl\
y=-x
(e, 1) y =log,x
/ )
The diagram shows the graphs of y = log,x and the tangent to y = log,x at the point (e, 1).
The equation of the tangentis y = éx.
(i) Explain how you know that log,x < g for all positive values of x except x = e. 1
(i) Hence show that 7° < e”. 3
(b)  The average monthly temperature, 7°C, in Canberra can be modelled on the formula
T=7sin{nx+1.5)+13,
where 7 = a constant value and
x = the number of the month of the year (i.e. January = 1, February = 2...).
(1) According to the model, what are the maximum and minimum average monthly 2
temperatures in Canberra?
(il The period of the function is 12. Determine the value of r correct to 2 decimal 1
places.
(iii) Which month has the lowest average monthly temperature? 2
(iv) Graph the function 7= 7sin(nx + 1.5) + 13 for 1 <x<12. 3

End of paper

STANDARD INTEGRALS
'[x"dx =L gt pell; x20, ifn<0
n+l
1
I- dx =Inx, x>0
x
J‘e”xdx =le"", a0
a
jcosaxdx =1sinax, a#0
a
Isinax dx = —lcosax, az0
a
J‘seczax dx = ltanczx, az0
a
J‘segaxtanaxdx = lsecax, a#0
a
1 dx = ltan_”—c, a#0
a? +x2 a a
1 dx =sm“”—c, a>0, -a<x<a

dx =In(x+x2-a?), x>a>0

Jr L dx =In(x + Jx? +a?)

Note: Inx =logx,

x>0

[ Copyright © 2006 Neap
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HSC Mathematics Trial Examination Solutions and marking guidelines

Question 1
Sample answer Syllabus outcomes and marking guide
. _ 4.248495242 H3
@ log,70~log,10= 2.302585093 * Gives the correct answer ... ... 2

=1.945910149
=1.95 to 3 significant figures

« Gives a correct evaluation or indicatiofi of
understanding of rounding to 3 significant

figures
OR
* Correctuseofloglaw ............... 1
P3
5 S+2_5+24J5
53 X 55 = /3 ¢ Gives the correct answer . .. ....... .2

b =
® J5~2 f5+2 5-4

+ Demonstrates some understanding of the

=5+ Zﬁ
PIOCESS « oo v e tee et eaiaaeeennnn 1
© (x+DE-1)=15 P3, P4 )
*  Gives the correct solutions. .. ... .. 2

2
x'-1=15
£=16 »  Gives one correct answer or some attempt at
expanding and/or re-factorising. .. .. .. 1
~x = +4or-4
zr_ 1 P4,P5
1 i * Gives the correct answer . ............ 1
cos=
4
=2
log,a H3
(&) logyaxlogb = jog.b log.b *  Gives the correct answer .. ........... 2
€ -
=log.a * Gives an answer which demonstrates some
Alternafive answers understanding of logarithms. ... ... .. 1
log,b
log,a x log,b = log,a x og,e
_log,a
" logge
=log.a
H5, H9
N o 7 N s 7
® @ 60°= 3 radians * Gives the correct answer.. . ........... 1
I=r0 H5, HO
¢ Gives the correct answer . .. ....... .. 1
” =8xZ
(i) 3
=8 m
!
12 H5, H9
i) =5r6 *  Gives the correct answer .. ...... o1
=% X 64 x g
_32x o
-3
2

Copyright ©-2006 Neap TeNM:S5;06FM
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Question 2
Sample answer Syllabus outcomes and marking guide
@ O y=5"+4 H5. H9
; « Gives the correct answer ... .. ...... 1
y'=40x
G y= 2+3x H5,H9
x-4 * Gives the correct answer ... .......... 2
y'= w « Use of quotient rule or similar......... 1
(x~4)
;_3x-12-2-3x
(-4’
,__-14
(-4’
_ 2 H35, H9
y=x"sinx ’
(i) 2 * Givesthe correctanswer .. ........... 2
y'=2xsinx + x"cosx
« Useofproductrule ........ ........ 1
. 3 ad HS5, H9
(b @ _[ 8x'dx=2x"+C « Gives the correct primitive. . .......... 1
.. 1 1 H5,H9
(i1) .[2x 3% gloe(2x+3)+ C * Gives the correct primitive. ........... 2
* Gives an expression using log,(f(x)) ... 1
? 1 1, 3x2 H5, H8
(©) e dr=3[e"] *  Gives the correct answer . .......... .. 2
o 3 !
1 (26 -1 ¢ Demonstrates some understanding of the
3 PIOCESS « . v oot vneeeneiae eeneees 1
@ y=logx+1} p5, H_3
*  Gives the correct answers ....... ..... 2
domain: real x, x >-1
range: all real y » Correct domain orrange ............. 1
,, e I R s

Question 3
Sample answer Syllabus outcomes and marking guide
_11-1 P3,P4
@ m= 3-(=2) * Qivesthe correct answer . .. .......... 1
m=2
(b) m=2 point (-2, 1) P3, P4
« Gives the correct answer in any form
y-1=2(x~(-2)) OR
Ly=2x+3 * Gives the correct answer from previous

AUSWET . . . i w e 2

+ Demonstrates some understanding of the

(¢)  [=63° because m =2, and tan 63° =2.

(d)  As these are the sides of a rhombus, PQ = PR.

SPO=A(11-1)%+(3 - (-2))°

PIOCESS « o oo vt viiee e eiaeaneennnns 1
P2, H5, HY
¢ Gives the correctreason. .. ........ .1
P2, H5, HY
¢ Gives the correct answer and reason . ... 2

« Gives either correct answer or the correct

=+/100+25 TEASOM . evvvvvnnvn i i 1
=125
(&) In APQS, PQ = (S as they are the sides of a thombus. P2, H5, H9
- APQS is isosceles * Gives the correct angle and a correct
. ' geometrical property .. .............. 2

2x63°+ £PQS =180°

LPQS = 54°
Alternative answer:
ZOPK =2 x 63°, diagonals of rhombus bisect vertices
ZQPK=20SK and LPKS=/PQS
Opposite angles in a thombus are equal.
2% 126 +2 x LPOS =360°

LPQS =54°

« Gives either angle or correct property ... 1

[63) The diagonals of a rhombus intersect at 90°
They will intersect at (3, 1).
The length from (-2, 1) to (3, 1) is 5 units.
. From (3, 1) to S is 5 units.

HS5, H9
¢ Gives a correct demonstration . ........ 2

= Demonstrates Some progress, e.g.
- «determines the point (3, 1) from geometrical

a=3+5 PrOPErties . ...oovveiv v vvninnnn 1
a=8
(g) Area =2x Area APQS HS, H9
e Gives the correctarea. . .............. 2

=2><%><10x10

» Demonstrates some understanding of the

= 100 units> PTOCESS v v eteeeeeee e aren s 1
Alternative answer:
Area=2x % % (123" x sin 126°
£ 101 units”
'

Copyright © 2006 Neap
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Question 4
Sample answer Syllabus outcomes and marking guide
. BD _ 7 P4
(a) O Sin3se " smise = Gives the correct answer . ............ 2
BD= ZEI—'ﬁ—S = Correct substitution into correct Sine rule
sin15°
formula............ .............. 1
= 1551290421
=15.5 to 1 decimal place
(ii) «£BDC =50° (external angle AADB) H4, H5
= Gives the correct answer ... ... .2

BC*=155%+8%_2 x 15.5 x 8c0s50°

BC =,/144.8386728

¢ Correct substitution into correct Cosine rule

formula. . . .. 1
BC = 12 to the nearest whole number
) H8, H9
®) V=r|x"dy *  Gives the correct answer (units may be
a omitted) ,........ ..l 3
P
V= 3 f y2dy ¢ Correct substitution into correct volume
0 formula and correct integral or equivalent
a2 3 progress
“3 [3y :Ia OR
5 * Gives volume about the x-axis. . . .2
= 2_7.7(95 _ O)
T 9 ¢ Correct substitution into correct volume
= 6 7 units formula or equivalent progress ........ 1
© ® P4, P5
» Gives the correct diagram .. .. ....... 2
¢ Diagram has one correct feature . . ... . 1
| + t > X
-6 2 3
e -

Copyright © 2006 Neap
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Question 4 (Continued)
Sample answer Syllabus outcomes and marking guide
R . _ 2 P4, P5
© @) y=x+br+e Gives the correct answer . ....... ..... 3
The equation of the axis is :
x=-2,a=1 * Correctly determines the equation of the
b parabola or equivalent merit
;— =-2,a=1 OR
“ » Gives a correct interpretation of non-trivial
“b=-4 equation . ........ . ........ ... 2
b=4 "
2 ¢ Correctly evaluates either b or ¢ or
y=2x"+4x + c passes through (-2, ~3) equivalentmerit .. ....... .. ........ 1
3=4-8+¢
=c=1
The equation of the parabola is
y= Frax+l
SA=4"—dx1x1
A=12
As A >0, there are two unequal, real roots.
As A=k , the roots are irrational.
6
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Question 5
Sample answer Syllabus outcomes and marking guide
(a) y=1n(3x-2) H5, H6, HO
N 3 e y-0= —% (x—1) or equivalent. ...... 3

T3x_32
At(1,0),y =m=3.
' gradient of normal is —%

+. equation of the normal is

» Gives the correct gradient of normal
OR

* Gives y - 0=m(x— 1) wherethe value of m
has been determined by a calculus process
(not necessarily correctly) ......... .. 2

1
y-0=-=(x-1)
3 *+ Correctly determines the derivative
x+3y-1=0 OR
« Finds the gradient of normal from their
gradient of tangent. ... .. ... ....... 1
. w1 H4, H5
(b) O P ~10 «  Gives the correct answer . ..... ....... 1
- oy 9 35 85 H4, H5
()  PEBRY=15" 156 % 100 +  Gives the correct numerical expression . . 1
= 1071
4000
(iii) P(at least 1 section) = 1 — P(SBR) H4, HS
¢ Gives the correctanswer . ............ 2
Ly 1,35 15
10 100 100 » Gives an answer which demonstrates some
_ 3979 understanding of the process ... ....... 1
4000
: . _9 13 17 H2, H4, H5
(iv)  Yes,since P(SBR) = 10720 %20 »  Gives a correct answer with correct
1089 reasoning in the form of a calculation ... 1
~ 4000

which is close to 50%.

Copyright © 2006 Neap TEAW_SS_08.FM

Question 5 {Centinued)
Sample answer

Syllabus outcomes and marking gnide

(c)  Required to prove

1 1 2
- =2
o+l sme-1 Y
LHS _(sinf-1)~-(sind+1)

H2, H5, H8, H9
= Gives the correct proof and correct
evaluation of integral. ....... e 4

* Gives the correct proof and substantial

sin’d-1 progress with integral
2 OR
- sin®f-1 « Substantial progress with proof and correct
N evaluation of integral . .. ............. 3
—cos’@ « Gives the correct proof or correct evaluation
2 of integral or equivalent progress. . ..... 2
=
cos”d * Makes some progress with either proof or
=2sec’d imtegral . ... ... ... Lo 1
=RHS
z
1 1 )
- de
J:(sin9+1 sin@ - 1
z
=2[sec’0.d0
o
z
=2[tan 6]}
=2(1-0)
=2
8

Copyright © 2006 Neap
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Question 6

Sample answer

Syllabus outcomes and marking guide

H8,HS

Gives the correct answer ........... 3

Gives the correct integral coming from
correct area statement with correct limits of
integration or equivalent progress ... .. 2

Gives the correct statement for area in terms

8 3x8 of integral or equivalent progress. ... ... 1
3
= 2[ 27, 1}
3x8
3 2
= % + 2 units
® () T,=a+(n-1)dofl, 47, 10.. H4,B5
* Gives the correct answer .. .. ...... 2
Tig=1+(18-1)x3
* Recognises that a term in an arithmetic
Tig=52 sequence is required. . ... ... ... PO |
” n H4, H5
D Sp= E{Za +(n-1)d} * Gives the correct answer . . .......... 1
S =%{2+ 17x3}
S =477
There are 477 dots in the 18th diagram.
o H3, H4
©) (i) x=14-6¢?2 * Gives the correct answer ....... .. .. 1
When t=0,x=14-6x1
=8
.. Itis dropped from a height of 8 cm above the bottom
of the jar.
o 1 -4 H3, H4 ]
(i) x=14-6e? =v=-6x (—22 2) + Correctly determines velocity equation. . 1
L
v=3e 2
(iii) « H3,H4,H9
¢ Gives the correct sketch which is fully
v (m/s) labelled............. el 2

Gives the correct sketch or equivalent

31 L
\/V =3xe? PIOZIESS . vvivint eeen i eaeanns 1
24
\(2,3e‘1)
it
—t——t—4—F—F—4F»seconds
1 2 3 4 5 6 7 8
I - . _ —

Copyright © 2006 Neap
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Question 6

(Continued)

Sample answer

Syllabus outcomes and marking guide

3~ H3,H4
(iv) Acceleration: a = 3¢ * Gives the correct equation for acceleration
and correct description. . ....... L2
3
a=-—— . . .
! « Gives the correct equation for acceleration
2
2e OR
- « Gives the correct description from their
Ast—>w, x>0 > P!
l L. X acceleration . ............... .1
i.e. As time increases the acceleration approaches zero.
Copyright © 2006 Néab = - N TENM_55 o.M 10
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Examination Solutions and marking guidelines

Question 7
Sample answer Syllabus outcomes and marking guide
@ @ V=V H3, 1
av * Uses the correct method. . .. ... P |
ki
T = Ve )
=kV
~V= Voek’ is a solution.
H3,H4

(i)

When =0, V=120 000

120 000 = Vye®

« Correctly evaluates V;, and finds an

..Adam should take the offer of $375 000 as the
property has a current value of only $311 233.
Alternative justification/interpretation:
V=$311233.32

~.While Adam has been offered more than the land is
worth, he might decide not to sell because it could be
worth a lot more than $1.3 million in 15 years time.
Maybe the person wanting to buy the land knows
something Adam doesn’t know.

expressionfork ......... ......... 2
..V, =120 000
When t = 25, V=1 300 000. » Correctly evaluates Vy .............. 1
1300000 = 120 000¢™**
130 _ st
12
. B i 5 .
(i) When ¢=10, H3, H4
R * Gives the correct solution based on
V=120 000e calculations with correct
= 120 000 x 2.593611018 justification/interpretation ......... ... 2
=$311233.32 « Significant progress toward a solution. .. 1

Copyright © 2006 Neap
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Question 7 (Continued)
Sample answer Syllabus outcomes and marking gnide
) 2 HS, H6
(b) @ flx)=7(x-8) « Correctly determines the nature of the 2
. stationary points with appropriate testing for
X 3 both .........c..vvuiit, e 4
==-2
fxy=%-2x .
) = — 6 » Correctly finds the coordinates of both
=f(x)=x" - 6bx points and determines the nature of one
Stationary points occur when f'(x) =0, pointcorrectly ..................... 3
ie. X(x-6)=0. » Correctly finds the coordinates of the
This occurs when =0 or x=6 and y=0 or stationary points or equivalent merit
OR
y=-108. + Finds one point correctly and determines the
. Stationary points are (0, 0) and (6, ~108). nature correctly ...........  ....... 2
Test: f"(x)= 3x - 12x + Correctly finds the coordinates of 1
AL (0,0), stationary point or equivalent merit. . .. 1
x -1 0 1
f'e | 15 0 -9
. There is a change in concavity at (0, 0), so the origin
is a horizontal point of inflection.
At (6,-108), f”(x) =36 which is positive, so at that
point the curve is concave up and {6, —108) is a
minimum turning point.
(i) H6, H9
¢ Gives the correct sketch from previous
Y answer showing both stationary points and
r x- and y-intercepts 2
1501 * Gives the correct sketch from previous
P answer with some information missing or
y= Z(x -8 equivalent progress ................ 1
1001
501
— —t PR >
-5 5
-50T1
-100 T
(iiiy Increasing for x> 6. H6, HO
+ Gives the correct answer
OR
«  Correct from the previous answer ... ... 1
Eorp;lri;’ht © 2006 Neap ﬁNMj_;shou,m 7:|72
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Question §
Sample answer Syllabus outcomes and marking guide
(a) P4, H2, H5
= Gives the correct answer with appropriate
NOT TEASONS . .o o ovvvnimninnreann.. 3
TO
SCALE *  Gives the correct answer without reasons
A B C or substantial progress .. ......... .2
» Correctly determines ZOEB or substantial
PrOGIESS .. ..vv v ivennnn.. .1
o<)
64°
F E D
OB = OE (radii of circle equal)
AOBE is isosceles.
ZLOBE = %(180 — 136) (base angles of isosceles triangles
are equal.)
..ZOEB=122°
..£BEF = 64° +22°
= 86°
..ZEDC=286° (corresponding angles, BE parallel to CD)
av_1. (2x H4, H8, HY
®) Z Esm(?t) «  Gives the correct ariswer (omit units) ... 3
%1 - » Correctly determines integral with correct
Volume = Esin(—s«)dt limits .............coii Ll 2
0
1 s 2 s = Correctly determines integral or equivalent
== X 2—’:005 (?” )]2 progress or equivalent progress . .. ..... 1
7 o
= ——s—[cos 7~ cos0]
T 4n
5
=% -2
47 x
5 ..
=5 litres
13
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Question 8 (Continued)
Sample answer Syllabus outcomes and marking guide
(© ® P3, H4, H5, H9
* Gives the correct evaluation for b
P 0 b andRS ........ .. .. . L .1
[~~~ ~TTTTTTTTTErT T E: _______
I
!
I
10 10,
1
W
i
i
o
T a N
In AQRS, tané=2
10
~b=10tan 8
RS
In AQRS, f=22
QORS, sec T
SRS =10secd
(i) a=40-10-RS P3, B4, H5, H9
» Gives the correct proof, any suitable
=30-10secd method . ..., 2
Area POST=10x%xa
. M .
= 10(30 - 10sec §) akes significant progress toward the
proof........ N 1
=300- 100sec &
Area AQRS:% xbx 10
=5x10tané
=50tan @
Total area = 300 — 100sec 6+ 50tan 8
Alternative solution:
A= %H(A +B)
1
A=§>< 10x(a+b+a)
A=5Q2a+b)
=5(60 —20secd+ 10tan §)
A =300~ 100sec §+ 50tan &
14
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Question 8 (Continued) Question 9
Sample answer Syllabus outcomes and marking guide Sample answer Syllabus outcomes and marking guide
(@) @ H4, HS
A=1300- 100sec 0+ 50tan & H4, H5, 19 g
100 « Gives a correct answer which includes a ; 0 1 2 3 Gives the correct answer ............ 2
=300- m+ 50tan 8 COTTECEESE . v v e evas, 3 v 3 51 18 | 20 « Correct use of trapezoidal rule but wrong
Al=- cos8 x 0 — 1200 X —sin & +50sec2d . f/Iikes substantial progress but omits 5 0 g;l{ues substituted
(ot i =2
cos™6 Distance = z[ﬁrSt +last +2 x others | »  Wrong number of function values used or
=100sing 50sec’ 8 » Correctly differentiates secd andtané. . 1 1 equivalent merit. .. ..ol 1
cos™ g =§[8+20+2x(15+18)]
=-100sin 6sec’ 6+ S0sec’ @ 1
=-x94
2
: dA _ = 47 meires
For a maximum, 0 0.
(i) H2
. _100sin Bsec® 9+ 50sec =0 v (/) » Correctreasoning .. ............... 1
50sec’6(1-2sin8) =0 24
2 . 1 20
9#0,. .sinf=
sec sin 2 16 , ,
12 ! : :
|
As fi te, &= z 8 ' I t
s @ is acute F 4 ! ! |
- } | } | ¢ seconds
Test: ] i 2 3 4
0 (rad 05 F 4 1 The answer in part i. is less than the exact answer as you
(rads) i i are forming trapeziums which lie beneath the function.
The shaded sections are included in the exact answer but
dA . not in the approximation.
_— 2.67 0 -71.3
& (®) () The function is not differentiable at x = 1 and x=3. |H5 H7
¢ Gives the correct answers ............ 1
As the gradient changes from positive to negative about (i H7, Hg .
” i Derivative of f{x) * Gives the correct sketch from previous
=, this indicates that there is a maximum turning L BISWET v ov i veeieeaenean aeeanann 3
. T -
point at & 3 [o S——_ ¢ Correctly sketches any 2 sections of
y=f'(x)
OR
« Correctly sketches the 3 horizontal sections
and makes error(s) with open/closed
circles. . ... 2
> x
1 3 « Correctly sketches 1 section of y =f"'(x)
from previous answer
OR
«  Correctly sketches 2 of the 3 horizontal
sections and makes errors with open/closed
circles. .. .. 1
R — - 15 ‘Copyright © 2006 Neap “TERM S5 OERM 16
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Question 9 (Continued)
Sample answer Syilabus outcomes and marking guide
D Ay =P1L00T5) -R H2, H4, HD
© @ =M ) * Gives the correct demonstration .. ... .. 2

Ay = {P(1.0075)° - R}(1.0075)° =R
= P[1.00751° - R[(1.0075)% + 1]
=PK-R(K+1)

A, =PK"-R(E""+K" 2. +1)
=PK"~Rx M:l—]—)

- pr" LK -1)
=PK —Rx X1

_pr RE -1
=PK" 1

¢ Makes some progress with the derivation,
e.g. calculates an expression for the amounts
owing 6 months into the loan.. ...... 1

(iiy Whenn=8,A4,=0.

P _RE-1)_,

H2, H4, H9
* Gives the correct demonstration by solving
the equation

K-1 OR
0075% _ 1 * Substitution of 3590.20 into the
= Rﬂ;___5_3_‘_1 =26 000 x (1.0075)* equation ... ... ... oo 1
1.0075° -1
"R =$3590.20
3590.20{(1.0075)% — H4, H9
(iii) Ay =26000(1,0075)" - 330020LA0075) =1} | "0 1 correct answer .. ... 2

1.0075° -1

Because he repaid an additional $2000 he only owes
$1510.64 for the remaining 3 months.

Last payment = $1520.64 x (1.0075)°
=$1544.88

Thus his last payment is = $3590.20 — $1544.88 less
= $2045.32 less

Tt is $2045.32 less.

* Substantial progress, e g. correct payment
amount owing after the additional
TEPAYMENL. .. .. veiin e 1
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Question 10
Sample answer - Syllabus outcomes and marking guide
(a) (i) From the diagram, it can be seen that the graph of H2, H3, H9
y=log,x is always less than the graph of the tangent, Gives the correct reasoning . .. ... ek
. x
exceptfor x=¢, ie. log,x < c.
q 1 x H3, H5
(i) logx<’,x=e¢ +  Gives the correct solution . .. ........ 3
welogx <x ¢ Substantial progress. ................ 2
~log,x* <x
*  Makes some progress. .. ............. 1
xf<e
As this is true for all values of x except x = ¢, substitute
x=x,ie 2f<e”.
Alternative answer:
x
logx < p
log,x H
e <e*
lx
x<e®
l e
< (e, )
¥<e
Let x=n
zr<e”
®) (@ T=7sin(nx+15)+13 P4, H4, H5 )
¢ Gives the correct maximum and correct
The maximum value of sin(nx + 1.5) = 1. DM . 2

S Max T'=7x1+13

=20°C
The minimum value of sin(nx + 1.5) =~1.
AMin T=7x-1+13

=6°C

* Gives either the correct maximum or correct
minimum . ...... N 1

(i) Period = 2%
A

HS
¢ Gives the correct answer (disregard

rounding) . ...... ... i, 1

Copyright © 2006 Neap S venmss.osrm
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Question 10

(Continued)

Sample answer

Sylabus outcomes and marking gunide

Hs

(b) (iii)  The lowest temperature will be when
» Gives the correct answer . . . ... L2
nx+15= 37”, n= g
» Correctly equates nx + 1.5 to 3z or
[:ﬁ’— 1.5} 2
- 2 equivalent merit .. . .. .1
n
x= 6.1
The 6th month is June, so June is the month with the
coldest average temperature.
. oz H5,H9
(iv) y=7sm(3x+ 1'5) +13,0<x<12 ¢ Correctsketch . .. ............ .3
y * Substantial progress................. 2
20 r N * Gives the correct range or domain
y=7s1n(8x+l‘5) +13 OR
18 ¢ Equivalent progress ................. 1
16
14
12
10
8
6
4
2
4 > X
1 23 45 6 7 8 9 1011 12
19
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