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General Instructions Total marks — 70

¢ Reading time — 5 minutes
Section I Pages 2-5

e Working time — 2 hours
10.marks

¢ Attempt Questions 1-10

e  Allow about 15 minutes for this section

e Write using black or blue pen
Black pen is preferred

® Board-approved calculators maybe
used Section II Pages 6—12

¢ A table of standard integrals is
provided on a separate sheet

60 marks
e Attempt Questions 11-14

2  Allow about 1 hour and 45 minutes for this
section

e  Show all necessary working for
Questions 11-14

® Write your Centre Number and
Student Number at the top of this
page and page 6

Disclaimer

Every effort has been made to prepare these “Trial’ Higher School Certificate Examinations in accordance with the Board of Studies documents,
Principles for Setting HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, Nov/Dec 1999), and Principles for
Developing Marking Guidelines Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantee or
warranty is made or implied that the *Trial” Examination papers mirror in every respeci 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 interpretations of Board of Studies
intentions, The CSSA accepts no liability {or 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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Section I
10 marks

Attempt Questions 1 - 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Let P(x) = 2x3 -~ x? + 2. Find the remainder when P(x) is dividedby x +1.

Ay -1
B) 1
C) 3
(D) 5

2 The angle between the lines y = mx and g = 2x 18 45°, where m > 0, as shown in the
diagram below.

N -2 NOT TO

SCALE
Y = mx
45

T=

Find the value of m.

1
Ay
1
Vs
© 1
(D) 3



Let¢ =tan —g where 0 < 8 < . Which of the following gives the correct expression
for sin@ + cos 87

3t—-1
(A)

1+t

2t — 1 + t?
B —

1+ t2

1+ 2t—t?
() Ltet—t”

14 t2

t? —-1-2t
(0 [———

1+ t2

Let A be the point (—2,3) and B be the point (3, —4)..Find the eoordinates of the point
which divides AB externally in the ratio 3: 2.

@ (03)

® (-9
© (=1217)
@) (13,—18)

From six girls and four boys,a committee of 3 girls and 2 boys is to be chosen. How
many different committees can be formed?

(A 26
(B 120
C 252
(D) 1440



2x

Consider the function f(x) = ey

Evaluate f~1(3).

and its inverse function f~1(x).

(A -3

(B)

©

W oMW W N

(D)

The equation of the normal to the parabola x* = 4ay at the variable point
P(2ap, ap?) is given by x + py = 2ap + ap®.

How many different values of p are there such that the normal passes through the focus
of the parabola?

(A) O
®) 1
€ 2
D) 3

An advertisementelaims that ‘8 out of 10 people prefer Winky Chocolate Bars’. If the
advertisement’s claim is accurate and a sample of six people is interviewed, what is the
probability that at least five people prefer Winky Chocolate Bars?

(A) A4-(0.8)°
(B) | .2(0:8)°
(Cyn, 5(0:2)°

(B) (0.8)°(0.2) +(0.8)°



10

7
. . . : 2
What is the coefficient of x2 in the expansion of (xz + ;) ?

A) 1
By 16
(© 35
(D) 560

Two balls, A and B, are rolled horizontally off a 10 metre cliffat 10 ms~! and
20 ms™1 respectively.

NOT TO
SCALE

Which of the following statements is FALSE?

(A) A and B arein the air for the same length of time.
(B) Aland B are travelling with the same vertical speed on impact.
(C) Bistravelling at twice the speed of A on impact with the ground.

(D) Blands twice as far from the base of the cliff as A.
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Section I
60 marks

CATHOLIC SECONDARY SCHOOLS ASSOCIATION OF NSW

2012 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Centre Number

Attempt Questions 11-14
All questions are of equal value.
Allow about 1 hour and 45 minutes for this section.

Student Number

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

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a) Evaluate lim

sin 2x
x—=0 x '

4

dx
b d i e
(b) Use the table of standard integrals to evaluate fo ——
8.5
dx

(c) Use the substitutionu = x —8 to find f

(d) Solv

g VI0)@-9) "

2t

e ——=21.
1-

Question 11 continues on page 7




Question 11 (continued)

(e)

(f)

NOT TO
SCALE

In the diagram the points A, B and C lie on the circle and AB produced meets the
tangent from C at the point P.

(1) Given that PC = 12, AB =7 and PB = x, find x:
(i)  BC is the diameter of the circle passing through P, B and C.

Find the length of BC.

44
/A ’

A vertical pole, CDj is positioned so that the angles of elevation of the top of the
pole from the‘points A and B on the ground are a and 8 respectively.

The ground isa level horizontal surface and the triangle ABC is right-angled at C.
Point B is due east of point A and point € is on a bearing of 060°T from point A.

Il

tan o
Show that -

L
tanf 3

End of Question 11



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

(a)

Consider the cubic polynomial f(x) = ax® + bx? + cx + d where a, b, c and d are
real numbers and a # 0. Let a, § and y be zeros of f(x).

(i) Write down an expression for a + 8 +y.

All cubic polynomial functions have a single point of inflexion when the second
derivative is equal to zero.

(i)  Using part (i), or otherwise, show that the x-coordinate of the point of
inflexion on the curve y = f(x) is given by

_atf+y
= R

X

(iif)  The cubic polynomial below has x-intercepts at —1, 3 and4. Find the
x-coordinate of the point of inflexion of the cubic polynomial.

yi

Question 12 continues on page 9



Question 12 (continued)

(b)

(©)

(i) Given sin"1x = & and cos™lx = %— a, solve sin~1x = cos ™ x.
(i)  The curve y = cos~1x is sketched below.
Copy the diagram into your writing booklet and draw a sketch of the curve

y = sin”1x on the same set of axes. Clearly show the point of intersection
of the two curves.

Va

+r

ol =

il
AR
¥

=Y

The region bounded by y = sin~%, y = €¢os™1x and the y-axis is rotated about the
y-axis to form a solid of revolution.

(111)  Explain why the volume V of the solid formed is given by:

T

T
V= erf sin®y dy.
0

(iv)  Hence, find the volume IV of the solid formed.

® Usemathematical induction to prove that forn = 2
1 1 1 1 n+1
(1——) X (1——) X (1 ...,___) X .. X (1_,,...) = —
22 32 42 n? 2n
. 3.8_15 9999
(i)  Hence evaluate = X = X — X ... .
4 9 16 10000

End of Question 12



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

(a)

(B

(c)

When an egg is placed in a pot of boiling water the rate at which the temperature, T (in
degrees Celsius), of the egg increases after t minutes is given by %1—1 = 0.2(100 - T).

(1) Show that T = 100 — Ae~%?*¢ satisfies this equation, for some constant'A.

(ii)  Find the value of the constant 4, for an egg taken from the refrigeratorwith
an initial temperature of 4°C.

(i1i)  Itis known from experience that it will take 4 5 minutes fof an egg taken
from the refrigerator to cook.

. 1 . .
Determine the temperature of the egg after 4-2- minutes. Give your answer
correct to 3 significant figures,

(iv)  If an egg is initially at room temperature, the temperature of the egg can be
modelled by the equation T = 100 — 79e7%%¢,

How much less time will it take for an egg initially at room temperature to

reach the temperature of part (iii)?

A particle moves in Simple Harmonic Motion.<Initially, the particle is 4 metres to

the right of the origin, moving with a velocity of —8v3 ms™*. The displacement x
is given by x = A cos(2t + «) forsome constants 4 and «.

(i) Find the values of 4 and a.

(ii) When does the particle first reach the centre of motion?

. . y . . d?
The acceleration of a particle P is given by the equation Ei_—c = 2x% + 18x, where x

is its displacement in metres from the origin after £ seconds. Initially the particle is

at the origin.and hasvelo€ity 9 ms™1.

(i) Show that the velocity of the particle is given by v = x? + 9.

(i1) Hence, find an expression for x as a function of t.

10



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

(a)

(b)

The equation 3 sinx = Inx has a number of positive solutions, with the smallest
solution being close to x = 3.

Use ONE application of Newton’s Method to find another approximation to the

smallest positive solution. Give this approximation correct to TWO decimal places.

A man M walks along a pier, represented by the positive y-axis, pulling on aboat B
by a rope of length L. The man is initially at the origin O and the boatisinitially.on
the x-axis, L metres from 0. The man keeps the rope taut and the path followed by
the boat is such that the rope is always tangent to the curve tracing its path.

—
i
——
i~
i
i
idn
i
i
—
—
—]
—]
-
-
—
—
i
i
i
e
=
e
e
=
—
-
]
—
man
i

o

6 Let the path followed by the boat be the graph of the function y = f(x).
By considering the gradient of the line MB, show that

dy__— I12 — x2

dx  x

(i1) The man/walks alongthe pier such that the boat moves in the y direction at

a constant rate of 3 ms™?.

. d . . . .
Find the rate d—: at which the boat approaches the pier, when it is a distance

L : :
5 metres horizontally from the pier.

Question 14 continues on page 12

11



Question 14 (continued)

(¢) The tangent at the point P(ap?, 2ap) on the parabola y? = 4azx, with the focus
S(a,0) is shown in the diagram below.

YA

P(ap?, 2ap)

=¥

o\ S(a, 0)

. . d .
The gradient function is given by -C-I—i'- = ?}-? (Do NOT prove this.)

Prove that the tangent to the parabola at P is equally inclined tothe axis of the
parabola and the focal chord through P.

(d) @ Show that (:) = (n T_L r) forr =0,1,2, ..., 1.

@ o= () (I PE () =012
By considering the coefficient of #%-74n the expansions of (1 + x)2"
and (1 + x)™(1 + )™ show that
) =( ")
i) Show that_ (1) FO)+ (3) F0) + -+ (7)) f(m) = (3;1) 2

End of Paper
Examiners
Gerry Sozio {Convenor) St Mary Star of the Sea College, Wollongong
Tenny Bell St Joseph’s Catholic High School, Albion Park
Frank Reid University of New South Wales, Australian Catholic University
Thanom Shaw SCEGGS, Darlinghurst
Greg Wagner Kesser Torah College, Dover Heights

CS5A Copyright Notice (201 [)CSSA Trial HSC Examination papers in both hard and efectronic format are subject to copyright law. Individual
papers may contain third Party Copyright materials, No CSSA papers are to be reproduced {photocopied, scanned) or communicated by schools
except in accordance with the Copyright Act 1968. CSSA papers are provided for examination purposes only and shoutd not be made available to
students for any other purpose than examination and assessment. CSSA Trial HSC Examination Papers must not be placed on the school intranet, the
internet or on any mobile device.
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CSSA

CATHOLIC SECONDARY SCHOOLS ASSOCIATION OF NSW
2012 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

MATHEMATICS EXTENSION 1

Section I
10 marks

Questions 1-10 (1 mark each)
Question 1 (1 mark)

Outcomes Assessed: PE2
Targeted Performance Bands: E2

Solution

P(-1)=-1

Question 2 (1 mark)
Qutcomes Assessed: H5, HE7
Targeted Performance Bands: E2

Solution

S’O

wer

Mark

A

Answer

Mark

2-m
= tan 45°
‘1+2m| tan45°,m>o

m_l
3

A

Question 3 (1 mark)
Outcomes Assessed:
Targeted Perfo e

Solution

Answer

Mark

] 2
sin'g =
1

DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of
CSSA to provide specific marking oulcomes for all possible Trial HSC answers. Rather the purpose is to provide leachers with information so that they can better explore,

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

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA
assumes no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.
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Question 4 (1 mark)
Outcomes Assessed: P4, PE2
Targeted Performance Bands: E2

Solution Answer Mark

7

(x‘ y) - (mx2+nx1 myz+ny1)

m+n m+n
. (3x3+(—2)x(—2) 3x(—4)+(—2)><3)
. 3H~2) '  34(-2) D 1
= (13,-18) :

Question 5 (1 mark)
Outcomes Assessed: PE3
Targeted Performance Bands: E2

Solution Answer Mark

e Er % L 4 |
Question 6 (1 mark)
Qutcomes Assessed: HE4

Targeted Performance Bands: E3
Solution Answer Mark
@) =x

fx)=3

e QO Sl
Z.
\z\

DISCLAIMER

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

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

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




Question 7 (1 mark)
Outcomes assessed: PE3, PE4
Targeted Performance Bands: E2

Solution Answer Mark

x + py = 2ap + ap?
Whenx =0,y = a:
ap = 2ap + ap?
ap(1+p?) =0 B 1
p = 0 is the only solution. Therefore there exists
only one solution.

Question 8 (1 mark)
Outcomes Assessed: HE3, HE7
Targeted Performance Bands: E3

Solution A r Mark

Letp =0.8and g = 0.2
P(X =5)=P(X =5)+P(X = 6) Y 4
= (£)(0.2)(0.8)° + (0.8)° %B X
= (0.8)°(6 x 0.2 + 0.8)
= Z00.85° 0

Question 9 (1 mark) 0

Outcomes Assessed: HE3
Targeted Performance Bands: E,
Solution Answer Mark

s = (G ()"

— (Dzkxu—?.k

When 14 — 3k = 2, M 4 D 1
The coefficient of x (DZ‘*
Question 10
nce Bands: E3, E4
Answer Mark
statement is C C 1

DISCLAIMER

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

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




Section 11
60 marks

Question 11 (15 marks)

(a) (1 mark)

Qutcomes assessed: H5

Targeted Performance Bands: E2

Criteria Mark
e (Correct answer il
Sample answer:
sin 2x ~ sin2x
im——=2lim———
=0 X x—0 2%
=2
(b) (2 marks)
Outcomes assessed: HE6 4
Targeted Performance Bands: E2
Criteria Marks
e (Correct answer 2
e Recognising the correct primitive 1

Sample answer:
* de

‘ vaz

O
K2

4

DISCLAIMER

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

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




(c) (3 marks)
Outcomes assessed: HE4, HE6
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct answer 3
e Significant progress towards solution 2
e Correct integral with correct limits, after applying given substitution
Sample answer:
letu=x—8
du = dx
x=85=2u=05andx=8=>u=0.
=l 0.5 du
Upon substituting: [ T
0.5 du
“Jo Vi
= [sin 2]l 4
o
)
(d) (3 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Marks
e Correct range of solutions given >
Significant progress tow nequality if using solution 2
presented below or poi i 1f using graphical techniques)
e  Some progress towar swgr (considering technique used e.g. graphical or 1
algebraic)

Sample answer:
1

t(1 —t)?
t)(1+t)=0
=10 =t~

DISCLAIMER

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

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

No guarantee or warranty is made or implied with respect o the application or use of CSSA Marking Guidelines in relation fo any specific trial exam question or answer. The CSSA

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




(e) (i) (2 marks)
QOutcomes assessed: PE2, PE3
Targeted Performance Bands: E2

Criteria Marks

Correct answer 2

® Recognises the relationship between the tangent and the intercepts from an
external point

Sample answer:
PC? = AP.BP
12% = {x$ T
x=9 (sincex >0)

(e) (i) (1 mark)
Outcomes assessed: PE3
Targeted Performance Bands: E2

Criteria Mark

e (Correct answer ’ 1

Sample answer:

£BPC = 90° since BC is the diameter of the circle ing t h P, B and C.
~ ABPC is a right-angled triangle.

BC?

BL® =

BE

(f) (3 marks)
Outcomes assessed: PE2, PE6, HE7
Targeted Performance Bands:

Marks
®  Correct proof logical 3
e  Progress towards so 2
e Correctly identifyi t trigonometric relationship in one of the 1
triangles
Sample answer:
LetCD=h

In AADC, tan @ = —-

AC

In ABDC, tan f = ——
, tfana _ BC
"tanB —E

A isg¥ght-angled at C and 2CAB = 90° — 60° = 30° (from the bearings given), hence

BC 1
— =tan30° = —

AC V3

tana 1
tanf /3
6

DISCLAIMER

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

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




Question 12 (15 marks)

(a) (i) (1 mark)

Outcomes assessed: PE3

Targeted Performance Bands: E2

Criteria ark
e (Correct answer
Sample answer:
a+B+y==2
a
(a) (ii) (2 marks) O
Outcomes assessed: H5, HE7
Targeted Performance Bands: E3—-E4
Criteria Marks
e Correctly using the result in part (i) to obtain the result 2
e Solvesf”’(x) =0 @ 1
Sample answer:
f'(x)=3ax®+2bx+c¢
f"(x) = 6ax + 2b
Solving f"' (x)
6ax +2b 80
= a
Bty
&
(a) (iii) (1 mark)
Outcomes assessed: HE
Targeted PerformancegiBands: E3
Criteria Mark
e (Correct answer 1
Sample answ
a+pf+y
e
3
_ —1+3+4
T3
=2

\z\

7

DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of
CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can better explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.
No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The CSSA

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




(b) (i) (2 marks)
Outcomes assessed: HE4, HE7
Targeted Performance Bands: E3

Criteria Marks
e Correct value of x 2
e Correct value of 1
Sample answer:
sl 4= g, co8 ™% = g— a
Now, ®in ‘%= cos 'x
Le. a==—a
2
T
a=-
;-
&8in™ iy ==
4
o« T
x = sin-
4
~ The solution is x = g .
(b) (ii) (1 marks)
Outcomes assessed: HE4, HE7
Targeted Performance Bands: E2
Marks
e  Sketches curves correctly, showing thé poi i i 1

Sample answer:

13

|
[
]
[N
=Y

DISCLAIMER

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

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer. The C8SA
assumes no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.




(b) (iii) (2 marks)
Outcomes assessed: HE2
Targeted Performance Bands: E3

Criteria Mark
e Correct explanation 2
e Reference to symmetry of region 1

Sample answer:
The region is symmetrical about the line y = E.

Therefore the volume of the rotated region bounded by ¥ = sin™* x betwee d
y = E (given by m [*sin?y dy) is equal to the volume of the rotated regj d by
y = cos™ ! x between y = Eand y= %(given by @ fg cos?y dy).
2 T
) 2
o = nf sinzydy+rrf cos
T
. 7
i3
1
= 7n f sin’y dy ¢
0
(b) (iv) (2 marks)
Outcomes assessed: HS8, HEG6
Targeted Performance Bands: E3
Criteris Marks

e (Correct answer

e  Substantial progress towards integ

Sample answer:

J§ sin®y dy

+(1 — cos 2y)dy
sin2y %
- 2 ]0
(m—2)

. JT v
he volume is - (m — 2) units?.

DISCLAIMER

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

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines i relation to any specific trial exam question or answer. The CSSA

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




(c) (i) (3 marks)
Outcomes assessed: HE2, HE7
Targeted Performance Bands: E3

Criteria Marks
e (Correct solution 3
e Establishes the induction step 2
e  Verifies the result for n=2
Sample answer:
(1) When n = 2: LHS = (1-3)
3
B
RiS = ==
il
T4
= LHS

Assume true for n = k: (1—2%) X (1—3%) X
Prove true forn = k + 1:
e (1-2)x (1-5)x (1-5)x..x(

K+ i b i
Now LHS=Zx(1-—=) (ug

k1 (R+1)%-1
T2k (k+1)2

x < (1-3) =%

) 1 )_ k+2
(k+1)2) ~ 2(k+1)

_ k*+2k
T 2k(k+1)
_ k+2
T 2(k+1)
= RHS

Hence, by the Principle of
T =

Qo

atical Induction, the result holds true for all integers

(c) (ii) (1 mark)
Qutcomes assessed:

Criteria Mark

= 100, hence the product equals %g—;—.

10

DISCLAIMER

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

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




Question 13 (15 marks)

(a) () (1 mark)

Outcomes assessed: HE3, HE7
Targeted Performance Bands: E2-E3

Criteria Mark

e Correct proof 1

Sample answer:
T = 100 — Ae™92¢

4 _ 020670
dt

=0.2(100-T) as Ae™%2t = 100 —

(a) (i1) (1 mark)
Outcomes assessed: HE3, HE7
Targeted Performance Bands: E2-E3

Criteria Mark

e Correct value for A @ ]

Sample answer:
Whent =0,T = 4.
4 =100 — Ae™ 020
A =96

(a) (iii) (1 mark)
Outcomes assessed: HE3, HE7
Targeted Performance Bands:

Mark

e (Correct value for tem

Sample answer:

Therefére, the erature correct to three significant figures is 61.0°C.

i

DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not the intention of
CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can better explore,
understand and apply HSC marking requirements, as established by the NSW Board of Studies.
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(a) (iv) (2 marks)
QOutcomes assessed: HE3, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
e  Correct answer 2
® Correct value of ¢ for an egg boiled from room temperature 1

Sample answer:
T =100 — 79792t
Substituting T = 60.9693 ...
60.9693 ... = 100 — 79¢70:2¢

+= I (100—6:‘.39693...) @y

= 3.525498 ... = 3.5 minu
Therefore, the egg at room temperature will cook approxiately éhe minute faster
than an egg taken from the refrigerator.

(b) (i) (3 marks) . 4
Qutcomes assessed: HE3, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct answers for A and « 3
e Correct value for either A or a 2

e  Significant progress towards correct z@wolving A and a !
Sample answer:
N

Whent =0, x = 4:

Now 2Asin(2t + a)

Whent=0,%=—- = 43 (ii)
From (i) and (ii) ablle: =403
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(b) (ii) (2 marks)
QOutcomes assessed: HE3, HE7
Targeted Performance Bands: E3—-E4

Criteria Marks
e (Correct answer 2
e Correct equation with ONE unknown, ¢ ]

Sample answer:
Particle is at the centre of motion when x = 0:

™
8 cos (21: +;){— 2
2t + == for the first time.
t=—
12 "
Therefore, the particle arrives at the origin after = seconds.

(c) (i) (3 marks)
Outcomes assessed: HES, HE7 L 4
Targeted Performance Bands: E3-E4
Criteria Marks
e Correctly shows the result 3
e  Correct expression for v, including the val the constant 2

e  Progress towards expressing the result in S x, e.g. using the 3
: : o i
correction version of acceleration —— (>
Sample answer: .
2+¢

Whenx =0,v =9:

Therefore,
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(c) (ii) (2 marks)
QOutcomes assessed: HES, HE7
Targeted Performance Bands: E3-E4

Criteria Marks

e Correct equation for x in terms of ¢ 2

®  Progress towards an expression for 7 in terms of x 1

Sample answer:

Wihen v =05 & =) thereforc e =10

¢ =5tan” (5)
x = 3tan(3t)
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Question 14 (15 marks)

(a) (3 marks)

QOutcomes assessed: H5, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct answer 3
e (Correct substitution into the formula of Newton’s Method
e Establishing an appropriate function and determining its derivative 1
Sample answer:
Isinx=Inx
Let f(x) =3sinx —Inx
f'(x) =3cosx —i
. f(x1)
X2 =T e
3sin3-1n3
=3 3cos3—3 4
= 2.79558 ...
= 2.80 {2 d.p.)
(b) (i) (1 mark)

Outcomes assessed: H5
Targeted Performance Bands: E3, E4

C Mark

e Correct justification for rg 1

Sample answer:
For the gradient of MB: i agoras’ Theorem, rise = VL% — x2; run = x.
The gradient of MB
Since the rope is alwa
dy —NIP—x*
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(b) (i1) (2 marks)
Outcomes assessed: HES5, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
e  Correct answer 2
®  Substantial progress towards expressing %x; as a function of x 1
Sample answer:
dx dx " dy
dt dy  dt
9 =%
=T X3
=
= —2— X 3 when -
L2 _E 2
4
= —v3
Therefore, the boat approaches the pier at a rate of v/3 ms ™.
4
(c) (3 marks)
QOutcomes assessed: PE3, PE4, HE?2
Targeted Performance Bands: E3—-E4
Criteria Marks
Correct proof 3
Substantial progress towards determiging botRirequired distances or both 2
required angles
e Recognising the gradient at P i —and progress towards 1

determining a relevant di ; evant angle

Sample answer:

>
The equation of the enbyy— 2ap = %(x —ap?)
Let the tangent at -axis at G.

~ G has coordinate
SG = ap? +

SP = /(ap? — a)? + (2ap)?
= Ja?p* + 2a2p? + a2

- @ T ap

=ap?+a

1s 1sosceles.

focal chord through P.
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has coordinates (ap?, 2ap). S has coordinates (a, 0).

angles opposite equal sides of an isosceles triangle are equal), thus the

gent to the parabola at P is equally inclined to the axis of the parabola and the
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(d) (i) (1 mark)
Outcomes assessed: HE2, HE7,
Targeted Performance Bands: E3

Criteria Mark

e  Correct proof !

Sample answer:
The coefficient of x” in the expansion (1 + x)™ is (7).

The coefficient of x” in the expansion (x + 1)™is (.".).
Since (1 + x)™ = (x + 1)™, the expansions are the same. Therefore, (n’ir) =

(d) (ii) (3 marks)
Outcomes assessed: HE2, HE7
Targeted Performance Bands: E4

Criteria Marks
e  Correct proof 3
e Correctly identifies and matches coefficients of x™ mnomjal ’
expansions
e Expansion of ONE relevant binomial expressio 1

Sample answer: 6
F@) =0+ D)+ + (1)E)-

Therefore, £(r) = (3)(,%,) + Do)+ & (" 9)(5), using the result in part (i).

n-r—1 -

Now, consider (1 4+ x)™(1 + x)" = (1 %
crsriear=(G)+G)ey W) () G+ G ()

(g) (n?ir) i (Tll)( 0 _:— 2) Tl (nr—lr) (g) = f(r) from above
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(d) (iii) (2 marks)
Outcomes assessed: HE2, HE7
Targeted Performance Bands: E3-E4

Criteria Marks
Correct proof
e  Correctly identifies and matches coefficients in relevant binomial
expansions
Sample answer:

Consider (1 + x)3" = (1 + x)2*(1 + x)"

1+ +x)" = ((2;) + (zln)x + (zzn)xz +ot (3:) xz") ((3) s (Z) x"'

The coefficient of x™ in this expansion is:

2n\ /m 2n n Zn n
(0)(n)+(1)(n—1)+(2)(n 2)+...+ .
=f(n)(D+f(n—1)(n Jrrm=-2( " )+~ +f(0 = forr=0,1,2...,n
But the coefficient of x™ in the expansion of (1 + x)3
Therefore, (3)f(0) + (})f (D) + -+ (O)f U

K2
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General Instructions
Total marks — 70

» Reading time — 5 minutes Section I - Pages 3 — 4

e  Working time — 2 hours 10 marks
e Board approved calculators may be Attempt Questions 1 - 10
used.

Allow about 15 minutes for this section
Section II - Pages 5-9

60 marks

Attempt Questions 11 — 14

e  Write using black or blue pen

e A table of standard integrals is
provided

e Allnecessary working should be
shown in Question 11 — 14 Allow about 1 hour 45 minutes for this

) section
e Write your student number and/or

naine at the top of every page

This paper MUST NOT be removed from the examination room

STUDENT NUMBER/NAME: ...






STUDENT NUMBER/NAME: ............o

Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question and indicate your choice
with a cross (X) in the appropriate space on the grid below.
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Student name / NMUMbBET  ..oiiiriii

Marks
Section I
1. What is the value of lim sin3x ? 1
e Ax
YR
® 3
< 1
4
O 3
2. The equation x* +2x* ~3x~6=0 hasroots o, —c, f. What isithe valueof S? 1
Aa) -6
B 2
) 2
Dy 6
2 : d 2_)/‘
3. If y=¢" , which of the following is an expression for —=- ? 1
(A) 2xe”
B) 2
(©)  4x%e
D) (4x*+2)e"
4. Which of the following is an cxpression for Jsin2 2x dx ? 1
(&) Lx—isindx¥e
(B) 1x-%sindx+c
() -é—x + —é»sinéix + ¢
(D) %x+%sin4x+c
5. What is thevalue of cosnzw for n=1,2,3,... 7 1
A -l
®) WD’
©
=D+ (~1)"
o DD



Student name /number ...

Marks
aN : o
6.1f —-=0-1 (N-100) and N=300 when =0, which of the following is an 1
expression for N ?
(A)  200+100e""
(B)  300+100e™"
(C)  100+200e™"
(D) 100+300e™"
7. Which of the following represents the inverse of f(x)=e" -2 ? 1
- 1
A =
e —2
® =t -3
€ Sf(x)=log x+2
D) f(x)=log,(x+2)
2x
8. Which of the following is an expression for J dx ? 1
V14x®
(A)  log(I+x*)+c
(B) log y1+x* +c
(€  l+x® +c
(D)  2J1+x* +c
x . . . dx
9. If ¢=tan5 which of the following is an expression for = ? 1
(a) 10+
(B) 1+7
2
C
© 144
1
D
D) 1+
10. What is the value of the term independent of x in the expansion of (J‘:2 + 32;)6 ? 1
(A)y 60
(B) 160
(C) 192
(D) 240



Student name /number ...

Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour 45 minutes for this section

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

All necessary working should be shown in every question.

Question 11 Begin a new booklet

(a) Find the number of ways in which 3 boys and 3 girls can be arranged in a straight line 2
so that the girls are all next to each other, but the beysare not all next to each other.

(b)  Find the coordinates of the point P(x , y) which divides the interval joining the 2
points A(—2 ,5) and 3(4, 1) externally in the ratio 3 : 1.

(c) Solve the inequality --1--1- <l. 2
x [—

(d)  Consider the function f(x)=x+e ~.
(1) Find the coordinates and nature of the stationary point on the curve y = f(x).
(ii) Find theequation of the’asymptote on the graph of the curve y = f(x). 1

(e) P(Eat , atz) is a point on the parabola x* = 4ay with focus F (O , a).
(i) Use differentiation to show that the normal to the parabola at P has gradient m%.

(i1) If @ is the acute angle between the normal to the parabola at P and the line PF 2
show that tan@ =[ t 1 :



Student name / ImMbEL ..o e

Marks
Question 11 (cont)
®
F > E
D
C
A B
AC and BD are two chords of a circle which intersect at'point X inside the circle. 3

E is a point on AC produced and F is a point on BD produced such that FE | AB.
Show that DCEF is a cyclic quadrilateral.



Student name /number ...

Question 12 Begin a new booklet

(a) Show that the equation log _x+ x =0 hasarootbetween x=0-5 and x=1.

(b)

P(x , 0) is a point on the positive x-axis. 7 is the point'of contact of a tangent drawn

from P to the circle with centre C (—3 , O) and radius3.

(i) Show that PT =+/x*+6x .

(ii) If the units in the above diagram are cmyand P i§moving along the x-axis away from
O ata constant rate of 0-1cms™, find the rat€of change of PT when x =2cm.

dx , giving the answer in

(c) Use the substitution # = x +1 to evaluate j 5
L (1)

simplest exact forms.

(d)  Use Mathematical Induction to show that for all positive integers n > 2,

2x1+3%2+4X3+ +n(n-1)=1inn"-1) .

e)(i) Ifsin”x—-cos'x=2Z , show that sin”x=3%.
3 12

(i) Hence solve sin™ x —cos™ x =%, giving the answer in simplest surd form.



Student name / mumber ...

Marks
Question 13 Begin a new booklet
(a) A particle is moving in a straight line. At time ¢ seconds it has displacement
x metres from a fixed point O on the line, velocity v ms™ given by ve= 2
Wx
and acceleration a ms™ . Initially the particle is 1 metre to the right of O.
(i) Show that a = 5% . 1
Ox
(ii) Show that x = (z+1)°. 2
(iii) Show that the particle is always moving away from O and slowing down. 2
(iv) Find the time taken for the speed of the particle to drop to 10% of its initial speed. 2
(b)  Consider the function f(x)=2cos™ (x—1) where 1<x<32.
(i) Sketch the curve y= f(x) showing cleatly the coordinates of the endpoints. 2
(i) Find the equation of the inverse function, / ~I(x) and state its domain. 2
(c) On any roll of a biased die there is'a probability p of getting a *six’. If the die
is rolled 6 times the probability of getting at least 5 ‘sixes’ is -;- .
(i) Show that 10p° —12p°+1=0. 2
(i) Use one application of Newton’s Method with an initial approximation of 2

p,=0.75 tofindthe next approximation to the value of p, giving your answer
correct to 2 decimal places.



Student name / nUmMDber ...

Marks
Question 14 Begin a new booklet
(a) A particle is moving in a straight line and performing Simple Harmonic Motion.
At time fseconds it has displacement x metres from a fixed point O on the line,
given by x = 2003(21’ - %—) , velocity vms™ and acceleration ¥ ms™.
(i) Show that v’ ~x¥=16. 2
(11) Sketch the graph of x asa function of ¢ for 0<¢<n showing clearly the 2
coordinates of the endpoints.
(iii) Show that the particle first returns to its starting point after one quarter of ifs period. 1
(iv) Find the time taken by the particle to travel the first 100 metres of itssmotion. 2
(b)
y F-
4 -
o o j ;
A particle is projected horizontally from a point O with speed ¥ ms™ down a slope
which is inclined at an angle @ = tan™ % below the horizontal. The particle moves
in a vertical plane under gravity whete the acceleration due to gravity is g ms™.
At time ¢ seconds the horizontal and vertical displacements from O, x metres and
y metres respectively, are given by x=V¢ and y= —% gt*. (DONOT PROVE
THESE RESULTS.)
. . . . V
(i) Show the parficle hits the slope after time — seconds. 2
g
(i1) Show_that the particle hits the slope with velocity V\.E ms™' at an angle of 45° to 2
the vertical.
(c)(@). Show that > (1+x) "= "C x™". 2
r=1 r=1
-1
(ii) Hence show that for n >3, Z C, ="C, . 2
r=2






STANDARD INTEGRALS

1 .
x™ dx = L ons-1; x20,ifn<0
n+1

1

—dx =lnx, x>0

X
[ 1

e dx =—e™, a0
J a
[ 1

COs ax dx =2—sinax, a#0
o

. 1

sinaxdx :-Ecosax, az0
[ 1

secax dx =a—tanax, a#0
o
i 1

secax tan ax dx =—secar, a#0
o
r 1 1

s dx =—tan™" =, a0
J a +x
r P 4
= sin = a>0, —a<x<a

1 a
/az__xz

[ 1 dx —In(x+ xzmaz) x>a>0

J x? -2 ,
1
Nx? +a?

.

'=1n(x+\/m)

NOTE : Inx=log,x, x>0
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Section I

Mathematics Extension 1  Marking Guidelines

Questions 1-10 (1 mark each)

Question | Answer Solution Outcomes
lim sindx 3 i sin3x —é-xl——?i
1 B -0 4y 4|0 3x 4 H5
2 B o+ {(—a)+f=-2 B==2 PE3
d .’C2 IZ d2 x2 JCZ xl 2 x2
3 D E(e )m2xe :1;5-(8 )—28 +2x.2xe —(4x +2)e PE5
4 A Jsi1122x dx:jé(l—costlx) dx=1tx—lsindf+c H5
1
5 B COS HIT = > T EVeR seosnm=(=1)", n=123,.. HE2
-1, »n odd
dN 0-1¢
6 C -;t-»=0-1(N—100) = AV=100="1e for some constant 4 HE3
Then N=300,¢=0 "= 200=4 - N =100+ 200"
7 D y=¢-2 & log.(p+2)=x = f'(x)=log,(x+2) HE4
2x g~k 2k 3
g D do={ (I#Fx°)*2x dx=2(1+x") +c=2V1+x" +c HE6
V147
d | 1 2 Cdx 2
9 C r:tan% = E=ESCC %"—-—"5(14'1131’1 '225") ”;f-t_:]_.;-tz HE4
10 D (x3 + 32;)6 has general term °C, (%)r (x2 )ﬁ_r =°C 2", r=0,1,..,6 HE3
r=4 gives constant term °C, 2* =240




Section I
Question 11

a. Outcomes assessed : PE3

Marking Guidelines
Criteria Marks
e counts arrangements for one suitable pattern of B’s and G’s 1
¢ adds arrangements for the second possible pattern 1

Answer

With restriction, pattem BGGGBB or BBGGGB

I x 3 x2t 4+ 21 X3 x3 = 72 arrangements.
b. Cutcomes assessed : P4
Marking Guidelines
Criteria Marks
e finds the x coordinate of P 1
s finds the y coordinate of P 1
Answer
A(-2,5) B(4,1)
3 : -1
P IX4+(-Dx(-2) 3xI+(-1)x5 .'.P(?,-—-l)
3+ (-1 ’ 3+(=D

¢. Outcomes assessed : PE3
Marking Guidelines

Criteria Marks
e obtains one inequality satisfied by x 1
® obtains the seconddnequality and indicates correctly how the two inequalities are combined 1
Answer
I
—_—<] ya y=x-D)(x-2)
x-1
x—1"<x<D* , x=l
0<(x=B{(x-D-1}
0<(x=1)(x-2), x#1 ol 1 5 : snx<l oor x>2




Question 11 (cont)

d. Outcomes assessed : HS

Marking Guidelines
Criteria Marks
i. e considers the first derivative to find coordinates of the stationary point 1
e applies first or second derivative test to determine nature of the stationary point 1
i1. @ writes the equation of the asymptote 1
Answer
i.
f)=x+e* F0)=0 = e*=1 Hence there is one stationary
fx)=1-e> x=0 point (0 5 1) which is a
f(x)=e* >0 for all x where £7(0)> 0 minimum turging point.
. y=x+e* s y-x=e"-— 0 as x—+oo. Hencetheline y=x isanasymptote as x — +oo.
e. Outcomes assessed : H5, PE3, PE4
Marking Guidelines
Criteria Marks
i. e finds gradient of normal by differentiation 1
i1, e finds gradient of PF 1
e substitutes gradients into formula for tan® and simplifies to obtain required result 1
Answer
i. 1.
dy
y:‘atz E=2£If " =a(t2——1):(t2-1)
b Pr Zat 2t
x=2at —=2q
; B e e
L b A iH%(rz..,])_(_,%)! 1262 - (£ ~1)
dx dt dt
\ 1t
Hence normal at P(Zat , atz) has gradient —Il . ~otanf= |t (t, +11) = |t|
tr+
f. Qutcomes assessed : PE2, PE3
Marking Guidelines
Criteria Marks
e quotes an appropriate testfor a cyclic quadrilateral 1
e writes a sequence of deductions resulting in the application of this test 1
e quotes‘appropriate geometric properties to support these deductions 1

Answer

LEFD = ZDBA (Alternate £'s between parallel lines are equal)

£DBA=DCA (ZL's subtended at the circumference of the circle by the same arc DA are equal)
~ LDCA= LEFD
. EFDC is a cyclic quadrilateral {(an exterior £ is equal fo the opposite interior £)



Question 12
a. Outcomes assessed : PE3

Marking Guidelines
Criteria Marks
e shows 7(0-5) and f(1) have opposite signs 1
e notes the continuity of the function f/ 1
Answer
f(x)=log, x+x isa continuous function for x>0 and f(0-5)=-0-19<0 , f()=1>0
o f(x)=0 forsome x suchthat 0-5<x<1.
b. OQutcomes assessed : P4, HES
Marking Guidelines
Criteria Marks
i. e shows required result 1

. : . dx
ii. ® finds required rate of change in terms of x and —

e substitutes given values to calculate rate of change in cm s7

Answer

i. PT*=PC*~TC* (by Pythagoras’ theorem, since tangent . radius drawn to point of contact)
g

A PT=+f(x+37 =3 =/x? +6x

ii.Let s=PT. s =x"+6x

ds dx dx
—=(2x+6)— v=2.05 =011
ds x+3 dx ds 5

S — A BL2 00
dt \x*+6x dt dt 4

¢. Cutcomes asFessed : HE®6

- PTis increasing at 0-125cm s™.

e substitutes limits and simplifies

e Marking Guidelines
- Criteria Marks
e converts to definite integral in terms of v 1
e finds primitive i

Answer
u=ax+1 3 4
x+2 141
— I= dx = dx
du'— dx 1 (x+1)2 Jg u2
x=1=2u=2

= LT o 1_1y—
imdmumg  1=[mu-g]=@d-md)-G-H=2+]




Question 12 (cont)

d. Qutcomes assessed : HE2

Marking Guidelines
Criteria Marks
e verifies that the equality holds for n=2 1
e shows that the truth of the statement for »= % implies the truth of the statement for n= & +1 i

o presents the proof in a way that shows an understanding of Mathematical Induction

Answer

Let S(n), n=2,3,4,... bethe sequence of statements defined by S(») : Er(r =1)= é—n(n2 =1)
r=2

Consider $(2):  LHS=2x1=2  RHS=12(2-1)=2 ..5(2) isgue.

k
If S(k) 1s true :
r=2
k41 k

Srr-N=1rk~1) **

Consider S(k+1): 3 r(r=1= 2 r(r-1)+(k+Dk

=Lk(k -1+ (k+ Dk

= L(k+D){k(k-1)+3k}

=L+ D]k +1)* -1}
Hence if S(k) is true, then S(k+1) istrue. But S(2) istrue. Henee S(3) is true, and then S(4) is true
and so on. Hence by Mathematical Induction, S(#) istrue forall positive integers n=2.

¢. Outcomes assessed : HS5, HE4

if S{k) is trugpusing **

Marking Guidelines
Criteria Marks
i. © uses the identity sin™ x +cos ¥ =L 1
. : 1
e obtains the required result
ii. e writes x as sin(crk B) where the exact trig. ratios of o, 8 are known as surds 1
1

e writes x in simplest surd form

Answer

i sin”x+cos”x=% forall -1<x<1.
.'.sin"lx—cos"lxz-gr- = ZSin“x:!zE+l3‘-

s ] ,__5_7f

sin~ x =33

=l S
11 sin x-]2
— cin2E = gin( &
x = sinIy = sin(%
-1 B .1
AR B




Question 13
a. Outcomes assessed : HES

Marking Guidelines
Criteria Marks
1. e derives %vz with respect to x to give a in terms of x 1
ii. e integrates to find ¢ as a function of x 1
e uses the initial conditions to evaluate the constant of integration; writes x as a function of t 1
iii.  explains why particle is moving away from O 1
e explains why particle is slowing down 1
iv. o finds x when v has 10% of initial value 1
e finds ¢ for this x value 1
Answer
- 2 =
1. v2=-i- .'.a:—i —l-vz = 2, iil. v=—=>0 and ga=-——<0 for all x,
9x dx| 2 9x? 3x 9>
and initially x = 1. "Hence particle initially
- e ) moves to the right, away from O, and continues
1L P = -T to move right away from O while slowing down
3Nx (since v degcreases.as x increases, or alternatively
a3 o since v and @ have opposite signs)
dx 2
U S iv. (=0 =9=2
2
t:O}z; c=-1 When ¥= ;5% 2, xz(-j%;) =100
3
x=1 r=x' =1 £ =100% 1= 999
x=(1+ 1)% 2.10% of initial velocity after 999 s =16 min 39s.
b. Outcomes assessed : HE4
Marking Guidelines
Criteria Marks
i. ® shows curve of correct shape with&-intercept 2
¢ shows coordinates of endpoint at x =1
ii, e writes equation of inverse function 1
e states domain 1
Answer
i. i.
ya f(x)=2cos(x~1) y=2cos" (x=1) &> x= cos(%y)—l— 1, 0y<nx
T T s f ) =cos(3x)+1, 0Sx<w
m— >
0 1 2 x



Question 13 (cont)
¢. Outcomes assessed : PE3, HE3

Marking Guidelines
Criteria Marks
i. e writes an expression for the probability of at least 5 sixes in terms of p 1
e evaluates binomial coefficients, writes and simplifies equation for p 1
ii. e substitutes p, = 0-75 into formula for finding next approximation by Newton’s Method 1
e calculates next approximation 1
Answer
i. 1.
‘Cp - p)+Cpi=7 Let f(p)=10p°—12p°+1  Then f(0-75).=~~0-0679
2(6p° —6p° + p)=1 f(p)=60p° ~60p" £(0:75) = —4.7461
] 5
- = . -75
10p"=12p"+1=0 Next approximationis p, =075~ ——J:,(O—:L)—- =0-74
£0°75)
Question 14
a. Outcomes assessed : HE3
Marking Guidelines
Criteria Marks
i. e obtains X, ¥ by differentiation 1
e uses trig. identity to establish result 1
ii. o sketches sinusoidal curve with correct amplitude and period 1
e shows appropriate lateral shift for the given phasenangle with coordinates of endpoints 1
iii. e uses the symmetry of the graph to deduce theresult 1
iv. @ shows that 100 m of travel corresponds to 12 -5 complete oscillations 1
o deduces that time taken is 125 periods 1

Answer
1. 1.

x:2003(2t—%) JZCA_ (7’:, _\5)

'=——43in(2r——’;f£ & /\ /~

3’c’=-—8008(2t~% N W A
v —x %= 16{sin’ (2#= %) + cost(2r - Z) | ¢ Wzﬁmr

=16 2T

iti. Using the symmetry in the graph, first return to x = \/E iswhen £=2.

Period is 7 = 2= 7 seéeconds. Hence first return to starting point is after 7.

2

iv. Particle travels 8m in one oscillation. 100m=12xX8m+4m

Time takenis 12x7x + £ =22

5 =5 seconds




Question 14 (cont)
b. Outcomes assessed : HE3

Marking Guidelines
Criteria Marks
i. e shows the displacement of the particle down the slope at impact as vector sum of x and y 1
e uses tanc = 3 to deduce result 1
i, e expresses x and y at time of impact in terms of V' 1
o deduces direction and magnitude of velocity at impact from vector sum of ¥ and y I

Answer
1. Let particle hit slope at time T seconds at point .

vr

b 1oT?
0 o tano = 25— = :. &r
R VT v
- 8T v
But tano = 7. nrf=—
? g
ii. Let particle hit slope at angle @ to vertical with velocity v ms™
Then v has horizontal and vertical components X =V, jy==gl ==l
_ |4
N Hence & =45° (isosceles right A has equal £'s of 45°)
\v\ P 4 and v= V\/E (applying Pythagoras’ theorem)
N
¢. Outcomes assessed : HS, HE3
Marking Guidelines
Criteria Marks
i. @ recognises sum of a GP to simplify LHS 1
e uses Binomial theorem to simphfy RHS 1
ii. e chooses to equate coefficients of x* on both sides of identity in i., with correct RHS 1
e obtains coefficient of x* on LHS{as a sum of binomial coefficients to deduce result 1
Answer
i 1.{(1+x)"—1} 1

i 2(1"5'.75)"——1 =1+ (1+x)+ {1+ JC)2 ok (1 x)n—l _

(S T

“ . “ 1 .
z "C. = 1{2 "Cx"-"C, xo} =— {(1 +x)" - 1} (using Binomial theorem)
r=1 X r=0 X

H

Hence i(l-i— XY= Z "C, x

r=l r=]

ii. For n>3, equating coefficients of x° on both sides of the identity in (i) :
*C,+°C,+ ..+ "C, = "C,

n—1
Hence Z 'C, ="C,
re2



Independent HSC Trial Examination 2012 Mathematics Extension 1 Mapping Grid
Syllabus Targeted
Question | Marks Content Outcomes | Performance
Bands
1 1 Trigonometric functions H5 E2
2 1 Polynomuals PE3 E2
3 1 Differentiation PES E2
4 1 Integration; Trigonometric functions H5 E2
5 1 Trigonometric functions HE2 E3
6 1 Exponential growth and decay HE3 E2
7 1 Inverse functions HE4 E3
3 I Methods of integration HE®6 E3
9 | Inverse functions HE4 E3
10 | Binomial theorem HE3 E3
11 a 2 Permutations and combinations PE3 E2-E3
b 2 Division of an interval P4 E2-E3
c 2 Inequalities PE3 E2-E3
d i 2 Geometric applications of differentiation HS E2-E3
1l 1 Functions HS5 E2-E3
e 1 1 Parametric representation PE4 E2-E3
i 2 Parametric representation; Angle between two lings HS5, PE3 E2-E3
f 3 Circle geometry PE2, PE3 E2-E3
12 a 2 Polynomials PE3 E2-E3
b i 1 Basic algebra P4 E2-E3
i 2 Rates of change HES E2-E3
C 3 Methods of integration HE6 E2-E3
d 3 Mathematical Induction HE2 E3-E4
e i 2 Inverse functions HE4 E2-E3
ii 2 Further trigonometry H5 E2-E3
13 ai 1 Motion in a‘straight line HE5 E2-E3
1 2 Motion in a straight line HES5 E2-E3
i1 2 Motiondn a straight line HES E2-E3
1\ 2 Motien in a straight line HES E2-E3
b i 2 Inverse functions HE4 E2-E3
i 2 Inverse functions HE4 E2-E3
c 1 2 Binomial probability HE3 E2-E3
i 2 Polynomials PE3 E2-E3
14 a1 2 Simple harmonic motion HE3 E3-E4
i 2 Simple harmonic motion HE3 E3-E4
11 1 Simple harmonic motion HE3 E3-E4
v 2 Simple harmonic motion HE3 E3-E4
b1 2 Projectile motion HE3 E3-E4
1 2 Projectile motion HE3 E3-E4
ci 2 Series; Binomial theorem H5, HE3 E3-E4
1 2 Binomial theorem HE3 E3-E4







