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General Instructions

1

¢ Reading time — 5 minutes
Working time — 2 hours

o Write using blue or black pen
Black pen is preferred

e Board-approved calculators may be used

s A table of standard integrals is provided at the
back of this paper

o Show all necessary working in Questions 11-14

Disclaimer

Total marks - 70

Section I Pages 3-6

10 marks

¢ Attempt Questions 1-10

e Allow about 15 minutes
for this section

Section IT Pages 7-11

60 marks

o Attempt Questions 11-14

e Allow about 1 hour 45
minutes for this section

Every effort has been made to prepare this Examination in accordance with the Board of Studies documents, No guarantes or warranty is
made or implied that the Examination paper mirrors in every respect the actual HSC Examination question paper in this course. This paper
does not constitute *advice’ nor can it be construed as an authoritative interpretation of Board of Studies intentions. No liability for any
reliance use or purpose related to this paper is taken. Advice on HSC examination issues is only to be obtained from the NSW Board of
Studies. The publisher does not accept any responsibility for accuracy of papers which have been modified.
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STANDARD INTEGRALS

n+l

.=—L—x , n#&=l x%0,ifn<0’

n+1

=Inx, x>0

1 N
=—e”, az0
a

1.
=—sinax, a#0
a -

1
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a

1
=—tanax, a#0
a

1 .
=—secax, a#0
a

::ltan_]—{, a#0
a a

e
=sin? =, a>0, -a<x<a
a

:ln(x+\/x2'—al'), x>a>0

,=g(x+~m)

NOTE: lnx=log,x, >0
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Section I (10 marks)

(1)  Given that (x—3)is a factor of P(x)=x"+ks" —4x—6, which of the following is the

value of £ ?
(A) k=L
®) k=-1.
21
Q) k==
© 5
® k=3
(2)  Which of the following equates to [jm (M) ?
x>0 2x

(A) 2.
1

B) 7
cosx

© 5

D) oo

(3) A group of six friends are seated randomly around a circular table. Which of the
following is the probability that two particular people, Abasi and Isra sit opposite each

other?

w 2

® 2

©

® 5
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(5)
1

Marks

1
AT is a tangent to a circle centre O. CT cuts the circle .at B. If BC=BT and AT =52 s
which of the following is the value of x ?
@A) 5J/2.
(B) 42,
© 5.
D) /5_\/2
=
Which of the following represents the graph of y =-2sin™ (x-+1)? 1
¥
A) f B)
N ¥
:1 1 k ! .
iT s
¥ y
© ™" -t
h 5T
¥ l' ' i 1 '
1 4
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(6) A curve is defined by the parameters x=2p +;2)- ,y=p +%. Which of the following

represents this curve in Cartesian form?

=X
@A y= 7 2.
x2
® y=7
(€ x+y'=2.
(D) y=x"-2.

(7)  Which of the following could be the equation of the graph y = P(x) shown below.
Y

—

@a ¥ =—3(x—1)2 (x+2)2.
®) y=-x(1-x) (x+2).
© y=a(l-x)(x+2) ,a>0.

®) y=2(1-x) (x+2)".
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(8) Which of the following equates to cos [sin'I (—%)] ?

(A) [2_1._7[
5
3
® 2
© Y
5
® L Y2
5

(9) A particle moves with constant acceleration of 4m/ s . If initially the particle is
stationary at x =% , which of the following represents the velocity of the particle when

x=£m?
4

(A) 6m/s.
®) Omls.
(c 19mls.

(D) 6mis.

(10) Which of the following is the inverse function of y = x_+1 ?
x—

Ay y=22L
(A) Y x+1°
_x+l
®) Y x—1"
c _1+x
© Y 1-x
1+

D) =
—X
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Section II
Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)  Find the coordinates of the point P which divides the interval 4B externally in the
ratio 2:3; where 4 =(4,-1)and B=(-6,3).
(b)  Find the acute angle formed at the intersection of y =3x—7and 3x+y-7=0.
(c) Differentiate cos™ (sinx); leaving your answer in simplest form.
(d) Find & .
J36-25x
(e)  Solve the following inequality for x:
1 1
i S
x x-2
(f)  The equation y =x* +x* —4x— k*has only positive roots. If one of the roots is the
product of the other two roots:
(i) Show that x = kis a root of the equation.
(ii) Hence or otherwise find the value of & .
METR14_EXAM
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Question 12 (15 marks) Use a SEPARATE writing booklet.

(@) (i) Express 3 sin2x +cos 2x in the form Rsin (2x+ a) , where ais in
radians,

(il) Hence or otherwise, find the general solution of the equation
J35in2x+cos2x =1.

0
(b)  Use the substitution # =1—x to evaluate j[ lx ] dx.
—-x
-3
xZ
(¢)  Consider the function f(x)=— 5
X

(i)  Find the vertical and horizontal asymptotes;

(i) Show that (0,0)is the only stationary point on the curve.

(ili) Given that y = f(x)is an EVEN function, sketch the graph of
y=f (x) , clearly labelling all essential features.

&
(d) Find the value of the term independent of x in the expression (xz ——274-) .
x
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Question 13 (15 marks) Use a SEPARATE writing booklet.

(a) Prove by mathematical induction that

T+ (142) s (142+...2"") =2"" —n—2 for all integers n21.
(b) NOTTQ SCALE
R o
P
M T N

Two circles touch externally at . The circles which have centres M and N are
touched by a common tangent PQ. The common tangent at 7 meets PQ at R.

) Prove that PR=R(.
()  Hence prove ZPTQ=90°.

(i)  Hence, by using £PMT and ZONT , prove that PM is parallel to
NO.

s -l
() ()  Showthat 5;(\/1__7 sin”! x) _q_xsintx

1-x?

0
-l
. sin
(ii)  Hence or otherwise evaluate j( X x) dx.
1-x
_1
2

(d) The area bounded by the curve y= cos(x - 7r) , the x-axis, x =-§ and x=0

is rotated through a complete revolution about the x-axis.

)] Show that the volume generated is given by -725 cos (2x - 27r) +1dx

O DI

(i)  Hence find this volume leaving your answer in exact form.
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Question 14 (15 marks) Use a SEPARATE writing booklet.

(a)  In aparticular suburb in Sydney, during any day in the week, the probability
that a car accident occurs is % Find the probability that at least 5 accidents

occur (each one on a separate day) in one week.
(leave your answer to scientific notation).

b
® A
ladder NOT TO SCALE
>,
a
0 —— %

X
A ladder AB, 10 metres long, is leaning against a vertical wall OA
(  metres), with its foot B, on horizontal ground OB (x metres). The top of
the ladder begins to slide down to the ground at a constant speed of 1 metre
per second. The angle the ladder makes with the ground is « radians.

dy

(i)  Provethat —=10coscx.
do

(ii)y  Hence find the rate at which « is changing when x=6.

(¢) A particle executes SHM so that x =1+4cos2t, where ¢ is measured in
seconds, Find the time it takes for the particle to travel from the centre of
motion to half the amplitude.

@

90m

. 210m . 1

Question 14(d) is continued overleaf

METR14_EXAM

Marks

10



Question 14(d) (continued)

A stone thrown from the top of a cliff 90m high with an initial velocity of
7\/56 ms™ and at an angle of ¢° lands on a beach at a distance
210m horizontally from the foot of the cliff. (Take g =10ms™)

6)) Write down the 6 equations of motion and show that x = 71/30 tcoso

and y=-5"+ 730¢sina +90 are the equations of motion for the
stone,

(iiy  Hence derive the Cartesian equation of the path of the stone in
simplest form.

(iif) Hence find two possible angles for which the stone can been thrown to
land 210m horizontally from the foot of the cliff.

END OF PAPER
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The sample answers indicate features that should be found in a response that receives full marks.

2014 HSC TRIAL EXAMINATION

MATHEMATICS EXTENSION 1

MARKING GUIDELINES

14d (i) 2 HE3 E2-E3
14d (i) 2 HE3 E3-E4
14d (iii) 3 HE3 E3-E4
Section I
Question Marks Answer Outcomes Targeted
Assessed Performance
Bands
1 1 B PE3 E2-E3
2 1 B PE2 E2-E3
3 1 D PE3 F2-E3
4 1 C PE3 E2-E3
5 1 A HE4 B2-E3
6 1 A PE4 E2-E3
7 1 D PE3 E2-E3
8 1 C HE4 E2-E4
9 1 D HES E2-E4
10 1 B HE4 E2-E3

Question Marks Qutcomes Assessed Targeted
Performance Bands
1 1 PE3 E2-E3
2 1 PE2 E2-E3
3 1 PE3 E2-E3
4 1 PE3 E2-E3
S 1 HE4 E2-E3
6 1 PE4 E2-E3
7 1 PE3 E2-E3
8 1 HE4 E2-E4
9 1 HES E2-E4
10 1 HE4 E2-E3
1la 2 PE2 E2-E3
11b 2 PE2 E2-E3
ilc 2 HE4 E2-E3
11d 2 HE4 E2-E3
1le 3 PE3 E2-E3
11(i) 2 PE3 E2-E3
114(ii) 2 PE3 E2-E4
12a(i) 2 HE2 E2-E3
12a(ii) 2 PE2 E2-E3
12b 3 HE6 E2-E4
12¢(i) 2 HS E2-E3
12¢(ii) 2 Hé E2-E3
12¢(iii) 2 PE6 E3-E4
12d 2 HE3 E2-E3
13a 3 HE2 E3-E4
13b(i) 1 PE3 E2-E3
13b(ii) 2 PE3 E2-FE4
13b(iii) 2 PE3 E2-E4
13¢(i) 2 HE4 E2-E4
13c(ii) 2 HE4 E2-E4
13d(i) 2 PE6 E2-E3
13d(ii) 1 PE2 E2-E3
14a 3 HE3 E3-E4
14b(i) 1 HES E2-E3
14b(ii) 2 HES E2-E3
l4dc 2 HE3 E3-E4
Disclaimer

Every effort has been made to prepare this Examination in accordance with the Board of Studies documents. No guarantee or warranty is

made or implied that the Examination paper mirrors in every respect the actual HSC Examination question paper in this course. This paper

does not constitute ‘advice’ nor can it be construed as an authoritative interpretation of Board of Studies intentions. No liability for any
reliance use or purpose related to this paper is taken. Advice on HSC examination issues is only to be obtained from the NSW Board of
Studies, The publisher does not accept any responsibility for aceuracy of papers which have been modified.
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Question 11 (15 marks)

11(a) (2 marks)

QOutcomes Assessed: PE2

Targeted Performance Bands: E2-E3

Criteria

Marks

e Uses correct formulae noting the ratio is -2:3

e Correct answer

Answer

P=[12+12,—6—3}
1 1
=(24,-9)

11(b) (2 marks)
Outcomes Assessed: PE2
Targeted Performance Bands: E2-E3

Criteria

Marks

e Uses correct formulae with correctr and m,

¢ Correct answer

Answer
m=3 m=-3
343
1-9

’can9=E
8

tanf =

0=36°52"

11(c) (2 marks)
Qutcomes Assessed: HE4
Targeted Performance Bands: E2-E3

Criteria

Marks

. -1
e Obtains —m=——=xCcosx

J1—sin® x

e Correct answer

Answer

i[cos‘l (sin x)] N S cos X
dx 1-sin’x

cosx

CosXx
=-1
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11(d) (2 marks)
Outcomes Assessed: HE4
Targeted Performance Bands: E2-E3

Criteria Marks
¢ Obtains correct answer with one error 1
e Correct answer 1
Answer
dx 1, 5%
— =sinT e
36-25x* 5 6
11(e) (3 marks)
Outcomes Assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
o Multiplies throughout by x*(x —2)2 1
¢ Obtain —2x(x—2) <0 1
o Correct answer 1
Answer
l < —1—, x#0,2
x x-2
x(x—2)2 < (x~2)x2
x(x—2)2 -x*(x-2)<0
x(x-2)[x-2-x]<0
-2x (x - 2) <0
x(x=2)20
sx<0 or x>2
11() (i) (2 marks)
Outcomes Assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
o Identifies correct roots and uses product of roots 1
e Correct answer 1

Answer
Let the roots be o, f,af

Ly apy = (ocﬁ)2 =K
Lafi=k

since arff is a root

s.x=kisaroot
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11() (i) (2 marks)
Outcomes Assessed: PE3
Targeted Performance Bands: E2-E3

Criteria Marks
o Notes > +£*—4k—k*=0 L
o Correct answer 1
Answer
Solve
f(k)=0
DB —4k-E =0
R —4k=0
k(K> -4)=0
k=0,12
k=2 as k>0
Question 12 (15 marks)
12(a) (i) (2 marks)
Outcomes Assessed: HE2
Targeted Performance Bands: E2-E3
Criteria Marks
e Achieves correct R 1
o Achieves correct o 1

Answer

\/§sin 2x+cos2x = 2[——\/2——3—sin 2x +%cos 2x:|

=2sin (2'x + a)

=25iﬁ(2x+-7—[—)
6

note. cosqa =

K] N]&l
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12(a) (ii) (2 marks)
QOutcomes Assessed: PE2
Targeted Performance Bands: E2-E3

Criteria Marks
e Achieves 2x +—76£ =zn+(-1)" % 1
o Correct answer 1
Answer
3sin2x +cos2x =1
28in(2x+£j =1
6
sin(2x +£j = 1
6) 2
2x+%=7m+(—1)"% (fornz=0)
'R
2x=nn +(—l) i
x=2n ( 1)"_”_“7_[_
2 12 12
METR14_GUIDELINES .




12(b) (3 marks)
Outcomes Assessed: HE6
Targeted Performance Bands: E2-F4

Criteria

Marks

1

e Achieves [ =~ (L—_u) du

T

4
1 1

e Achieves fu ?—-u? du

o Correct answer

Answer

u=1-x
du=-xdx
x=0 -—u=l1
x=-3 —u=4
0

Let = ﬁﬁjdx

-3

i
=
[
|
=<
ot
&

It
—
[\
=

N

|

|

=

ol
L
- E
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12(c) (i) (2 marks)
Outcomes Assessed: HS
Targeted Performance Bands: E2-E3

Criteria Marks
» Correct Vertical asymptote 1
» Correct Horizontal asymptote 1
Answer
Vertical Asymptotes occur at x =3
2
Horizontal Asymptote = lim[ 2x 9)
X% x5 -
—lim| L
X0 1 _ i
xZ
=1
12(c) (ii) (2 marks)
Outcomes Assessed: H6
Targeted Performance Bands: E2-E3
Criteria Marks
e Obtains correct [ '(x) 1
e Correct working to achieve answer 1

Answer
x2
! (x) - % ~9
(x2 —9)><2x—x2 x2x
B
Stationary points occur when f'(x)=0
t% —9)>< 2x—x"x2x
Sl
(*-9)
2x(x2 —9)~—2x3 =0
2% ~18x—2x" =0
18x =0
x=0
f(0)=0 ..(0,0)istheonlystationary point

7'
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12(c) (iii) (2 marks)

Outcomes Assessed: PE6

Targeted Performance Bands: E3-E4

Question 13 (15 marks)

13(a) (3 marks)

Outcomes Assessed: HE2

Targeted Performance Bands: E3-E4

¢ Provides a clear explanation that 48 is a factor and provides a conclusion

Criteria Marks
¢ Provides clear steps similar to the first three steps below i
¢ Makes a substitution in step 3 (from step 2) and obtains required result 1
1

Criteria Marks
¢ Correct diagram with asymptotes and even function 1
o (Correct answer 1
Answer y
10 N
st
f—t——+ ———>X
-5 -4 4 5
12(d) (2 marks)
Outcomes Assessed: HE3
Targeted Performance Bands: E2-E3
] Criteria Marks
2
¢ Achieves °C, (x2 )4 (—%) 1
x
e (Correct answer 1

Answer

By inspection:

x

- () (-2)

=°C, x4
6!

=—X
2041

=60

METR14_GUIDELINES

Answer

Step 1: Prove the expression is true for n=1
1=22-1-2

1=4-3

1=1 (rue)

Step 2 : Assume the expression is true for n=k (where k is a positive integer)
1+ (142) Forvns (14242 ) =2 — -2

Step 3 : Prove the expression is true for n=k+1
1+ (142) + s (1424 e 27 ) (142400 25 ) = 22 — (R 4 1) -2

2"“—k—2+(1+2+ ....... 2"):2"“—k—3 from assumption
LHS=2"" —k—2+(1+2+.....2")
12k+l_1
=2k+l_k_2+[:_(_____):|
1
=2k+l_k_2+2k+l_l
=2(2"")~k-3
=2k+2_k__3
= RHS

Hence if the expression is true when n=k, it is true when n=k+1
But the expression is true for n=1, ., it is true when n=2

If true for n=2, .. it is true when n=3

Therefore the expression is true foralln, n1.
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13(b) (i) (1 mark)
Outcomes Assessed: PE3
Targeted Performance Bands: E2-E3

13(c) (i) (2 marks)
Outcomes Assessed: HE4
Targeted Performance Bands: E2-E4

Criteria Mark
» Correct explanation 1
Answer
PR=RT (two tangent to a circle from an exterior point are equal)
RT=R(Q (two tangent to a circle from an exterior point are equal)
S~ PR=RQ
13(b) (ii) (2 marks)
Qutcomes Assessed: PE3
Targeted Performance Bands: E2-E4
Criteria Marks
e Uses part (i) to work positively towards answer 1
s Correct proof 1
Answer
Let ZRPT = ZRTP = a (base angles of an isosceles APRT')
Let ZRQT = Z/RTQ = b (base angles of an isosceles AQRT)
InAPQT 2a+2b=180° (anglesumof atriangle)
La+b=90
But ZRTP+ /RTQ=a+b
S LPTQ =90°
13(b) (iii) (2 marks)
Qutcomes Assessed: PE3
Targeted Performance Bands: E2-E4
Criteria Marks
e Uses part (i) to work positively towards answer 1
e Correct proof 1

Answer

ZPMT =2a (angle in the alternate segment and angle in the centre is twice angle at

circumference)
Also

ZOMT =2b (angle in the alternate segment and angle in the centre is twice angle at

circumference)
Nowa+b=90

~2a+2b=180

. LPMT + ZONT =180

~ ZPMT is cointerior to ZONT
. PM is parallel to NQ

METR14_GUIDELINES
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Criteria Marks
o Uses the product rule correctly 1
s Correct working 1
Answer
1 oyt
i(\ll—x2 sin™ x)::sin"'xxl(l——xz) 2x-2x+ 1-x
dx 2 -
. sinTx
1-x*
13(c) (ii) (2 marks)
Outcomes Assessed: HE4
Targeted Performance Bands: E2-F4
Criteria Marks
L 1
o Achieves [\/ 1-xsinlx— x} or similar
e Correct answer 1

Answer
0 0
s 11
xsin” x de=— bi- xsin™ x e
V1-x 1-x*
at 1
2 2

i

l
(J' xsmx e

‘1
\/1 ~x?sinT x - x}

0

{(%sm-'(-%%%)—w—oﬂ

l[

3 n 1
= Xt —
2 6 2
1 3
2 12
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13(d) (i) 2 marks)
Outcomes Assessed: PE6
Targeted Performance Bands: E2-E3

Criteria Marks
o Uses the correct formulae and makes a good attempt at achieving answer 1
¢ Correct answer 1
Answer
V=r J‘yzdx
y=cos(x—m)
¥ =cos®(x~7)
Now
cos(2x—2m) = 2cos*(x — ) ~1
%[cos(Zx -2r)+ 1] = cos* (x — )
: 1
V=x E[cos(zx —27)+1]dx
[
7
3
=5 '[[cos(Zx —27)+1]dx
0
13(d) (ii) (1 mark)
Outcomes Assessed: P6
Targeted Performance Bands: E2-E3
Criteria Mark
e Correct answer 1
Answer
3
V= % j[cos(2x ~27)+1]dx
0
=z —1-sin(2x —2m)+ x]z
212 b
=L lsin(—«7z‘)+£-—0
212 2
_xl=
212
2
=2 units®
4
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Question 14 (15 marks)

14(a) (3 marks)

Outcomes Assessed: HE3

Targeted Performance Bands: E3-E4

Criteria Marks
e Uses the concept of binomial expansion for answer 1
e Makes a very positive attempt towards answer 1
s  Correct answer 1
Answer
2 5 1 6 7
riey=e55) (55) (5 () 5o
30/ \30, 30/ 130 30
=8.08x107 +9.28x107 +4.57x107"
=8.17x107
14(b) (@) (1 mark)
Outcomes Assessed: HES
Targeted Performance Bands: E2-E3
Criteria Mark
o Correct working 1

Answer

sina=l
1

y=10sine

—Liy—=10cosa
da
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14(b) (ii) (2 marks)
Outcomes Assessed: HES
Targeted Performance Bands: E2-E3

Criteria

Marks

s i‘i =—4—ng and noting that cosa =%

dt dy dt

o Use

s Correct answer

Answer

" 10cosa
_ _L(é
10\ 3
= —% radians/seconds

14(c) (2 marks)
QOutcomes Assessed: HE3
Targeted Performance Bands: E3-E4

Criteria

Marks

o Finds either the time at equilibrium or at half the amplitude

e Correct answer

Answer

Equilibrium position occurs at x=1

Amplitude=4

Time at centre of motion:
1=1+4cos2t

4cos2t=0
cos2t=0

2t =

Time at half the amplitude

METR14_GUIDELINES
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3=1+4cos2t
4cos2t=2

oS 2t =

N
-~
It
W
]

‘,{\‘O\“I'\“ Wy [~
oxlg‘ m[

w
]

14(d) (i) (2 marks)
Outcomes Assessed: HE3
Targeted Performance Bands: E2-E3

Criteria Marks
o Achieves at least four correct equations 1
o Correct working 1
Answer
x=0 y=-10
X =Vvcosa )‘)=—10t+7x/%sina
x=7\30cosax ,.v=—10t+7x/ﬁsina
¥=7y30tcosc  y=—5"+7/30¢sina+90
14(d) (ii) (2 marks)
Outcomes Assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
x 1
e Substitutes  =—"r—into
730 cos Y
o Correct answer 1

Answer

x =730t cos ez y=—-5t2+7«/§6rsina+90

X
fm
7\/§Bcosa

):7@(

x x

Ly=—5 ————— -

y (7\/30cosa 74J30cosa
2

y=xtana———sec? a +90
294
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14(d) (iii) (3 marks)
Outcomes Assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Marks
_ (210)" 1
e Achieves 0=210tana — sec’ o +90
294
o Achieves Stan’ o —7tana +2 =0 1
s Correct answer 1

Answer

210)*
O=210tana—( ) sec? a0 +90
294

0=210tana—150(l+tan2 a)+90

7tana—5(1+tan2 a)+3=0
Stan’q-7tang+2=0
(stana—2)(tana—1)=0

tana=% or tana =1

o =21°48",45°
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