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Class: :‘ Multiple Choice Questions

¥
m Choose the best answer for each of the following questions:

£> .
‘\P‘M RUS€ [. Differentiate tan” 5x.

ﬁ A 2tanSx
\ ; B 10 tanSx

\@ C 10tanSxsecSx

D 10tanS5xsec’ 5x

i

)
N

TRIAL HIGHER SCHOOL CERTIFICATE 2. Evaluate lim_ —3 xi
EXAMINATION 2017 3 '
A —
MATHEMATICS j
B =
EXTENSION 1

D none of the above

General Instructions: Total Marks 70
Reading Time: 5 minutes. Section I 10 marks 3. Let each different arrangement of all the letters of the word “ DELETED” be considered a word.
Working Time: 2 hours. *+ Attempt Question 1 - 10. How many words are possible altogether?
Write in black or blue pen. * Answer on the Multiple Choice
answer sheet provided.

Board approved calculators & templates may be used | * Allow about 15 minutes for this A 420

. ‘ section. B 630
A Standard Integral Sheet is provided.

Section II: 60 Marks C 840

In Question 11 - 14, show all relevant mathematical " Attempt Question 11 - 14
reasoning and/or calculations. D None of the above
Marks may not be awarded for careless or badly * Answer on blank paper unless
arranged working. otherwise instructed. Start a new page

for each new question.

* Allow about 1 hours & 45 minutes for
this section.

The answers to all questions are to be returned in separate sfapled bundles clearly
labelled Question 11, Question 12, etc. Each question must show your Candidate
Number.
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4. Suppose the rate of change of a quantity N is proportional to the excess of N over a fixed quantity P.
dN 8. Which of the following may not be true in a circle?
ie. >y =—k(N - P), where kis a constant.
! i Equal arcs subtend equal chords.
ii Angles at the circumference subtended by equal chords are equal.
iii Angle at the centre is twice the angle at the circumference.
iv If a line subtends equal angles then the 4 end points are concylic.

If ¢ is the time and the value of 4 is (N-P) when ¢ = 0, then which of the following is true?
A N=P-4e™”

B N=P-Ade

A iionly
C N=P+de™

B 1i,ii,iv only
D N=P+4e"

C i, iii, iv only

5. A particle is travelling in Simple Harmonic Motion. If x is the displacement at time ¢, v is the velocity D Allof i, i, iii, iv
and X is the acceleration. Which of the following cannot be true?

A =-3cos 4
* 9. The point 4 is (-2,1) and the point B is (b,-3). The point P(13,-9) divides the interval 4B externally in
. 2 the ratio of 5:3. Find the value of 5.
B i=4-4x
C s=4-4x A4
B -4
D v =4(1-x%)
C 6
6. Which expression is equal to J'sinszdx ? 7
6
PN D - >
A — +C
o
cind 2y
B o —=+C 10 The quadratic equation ax” +bx+c =0 hasroots x =tane and x =tan 3.

Which of the following is/are true?

C l(x—isiné‘bc)+C
2 4

. b " b? - 2ac e 2 b’ -4ac
1 tan(a+fB)=— il tan*(a - f)= — < m tan*t@-f)=
( ) c—a ( ﬂ) (a+c)z ( ﬂ) (a+6)2
D L(x+lsin4x)+C
2 4
A ionly
7. Find the equation of the chord of contact of the tangents to the parabola x* =8y from the point (3,-2). B i only
A 3t dy s 820 C i&iionly
B 3x-dys 820 D i&iiionly
C 3x-4y-8=0
D 3x+4y-8=0
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Question 11

a)

b)

©) (i)

(i)

d)

e) (D)

@i

<
Find | —
44+o0x
x3
Find dx (use substitution u =+/x* +1).
'[w/xl +1

A particle is travelling in a straight line. Its displacement from the origin is x m/s at time ¢
seconds.

If x = /3 cos2f —sin 2t , express x in the form of Rcos(2 +a), where R>0 and 0< @ < 27 .

Find the maximum speed of the particle and the time when it first occurs.

Find the area of then region bounded by the curve y = ’ , the x-axis and the lines
Vxl -1

X=~1v, x=-\./§.

Given the equation x - 2sinx =0.

Show that there is at least one root between x =1.5 and x = 2.

Use Newton’s method to find a second approximation to the positive root of x —2sinx = 0.

Take x = 1.7 as the first approximation.
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Marks

Question 12 (15 marks) (START A NEW PAGE)

a)
®
(i)

b)

) ()

(i)

dy (D
(i)

(iii)

Consider f(x)=e*—e™.
Justify that the inverse of f(x) exists.

Find the equation of £ ~'(x).

Find the coefficient of x* in the expansion of (2-5x)’.

A fair coin is tossed 2» times. Write down the probability ( P, ) of observing k£ heads and
(2n-k) tails .

Find the probability of the most likely outcome and simplify it. Give reason(s).

Find the derivative of y = sin™[2x(1 - x)].
Hence find the maximum value of y = sin™[2x(1 - x)].

Sketch the graph of y = sin™ [2x(1-x)].
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Question 13 (15 marks) (START A NEW PAGE)

a)

®

@i

(iii)

xm 100m/s

5000m

Diagram not to
scale

Observer

At a certain instant, a plane flies overhead at a constant altitude of 5000 metres and at a
constant speed of 100 metres per second.

When the plane has travelled x metres from the overhead position, its angle of elevation from
the observer is € radians.

Show that ﬂ:_i@_
de sin? @
Hence show that 49 —Lsinz 6.
dt 50

Find the rate at which the angle of elevation is changing 50 seconds after the plane is
overhead.

Question 13 continues on the next page
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b)

) ()

(i)

d) (@
(i)

Question 13 (continued)

There are four couples: Katie and Ming, David and Betty, Margaret and Danny, May and
Kent. They go to a cinema and decide to sit in the last row.

How many different arrangements are possible if Katie and Ming want to sit together but May
and Kent do not want to sit together ?

The acceleration (%) of a particle at a displacement from the origin (x) is given by x = 1 .
x

Initially the particle is at rest at a point 25m from the origin, find its velocity (v) in terms of x.

Briefly describe its motion.

Prove (x+y)>2 \/E, x>0,y>0.

Hence or otherwise, find the largest possible value for log, (%] +log ﬂ(ﬂj, a,f>1
a
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Question 14 (15 marks) (START A NEW PAGE)

a) Prove by Mathematical induction that 3" > n* for n> 4.
b) The diagram below shows a plane P which is flying at a constant speed of /8gh m/s
upwards at an angle of elevation 30",
At the instant when the plane is at a height 4 metres vertically above a missile silo, which is
located at a point O on the ground, a cruise missile from the silo is launched at an angle of
elevation « to hit the plane where 0" < <90°.
A
Y
u -\/g sll
B,

Diagram

not to

scale

h
a
> X
O
The launching speed of the missile is # m/s, ¢ is the time in seconds after launch and g is the
acceleration due to gravity in m/s”.
With the axes shown in the diagram above, you may assume the following equations:
(DO NOT PROVE)
Position of the missile is given by x =ufcosa, y=utsina — %gt2
2
The trajectory of the missile is given by y = xtana — igxz (1+tan’® )
u
(i) Show that the Irajectory of the plane is given by y = % +h.
(ii) Showthat ucosa =+/6gh .
(iii) Assuming the missile can hit the plane, hence, fromn part (i), show that the x-coordinates of the

x? 1
lane of collision must satisfy ~— + (—= —tan @)hx + A =0,
plane o n fy P ( N )
Question 14 continues on the next page
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Question 14 (continued)

2
(iv) Suppose that tan a >——.
w g

(@) Show that there are two possible points of collision, at B and C, between the plane and the

missile.

(B) Show that the time 7 ( in seconds) elapsed between the two points of collision is given by :

T
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=\/E';" (tana -2+3).

END OF PAPER
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JRats  TR(ALS MATHEMATICS Extgn:ion 1: Question...‘.(... Lo 7

Suggested Solutions Marks Marker’s Comments

Student ID number;

2[5 _dn = 5[ 1 _dn
Section 1 Multiple Choice 10 Marks J E+8 g é+%2

Attempt Question 1 — 10 (1 mark each)
Allow approximately 15 minutes for this section.

-/
T AN
Use the multiple choice answer sheet below to record your answers to Question 1 — 10. 14 y & }/ G

Select the alternative: A, B, C or D that best answers the question.

Colour in the response oval completely. = grl 71‘@,,‘/’ (2 7;) + C I

Sample:

2+4=7 Ay 2 By 6 ©) 8 o 9

) B @ c o D O

’ 2
If you think you have made a mistake, draw a cross through the incorrect answer and colour in the new ' U+
answer
- 2
ie A e B x c o D o = J 1| Clldh 2'
If you change your mind and have crossed out what you consider to be the cotrect answer, then indicate this 2 _ (} & ( 2 _ 2 * b
by writing the word “correct” and draw an arrow as follows: W =2+ ! o= -] | iria
correct
o 2uda = 20d> int, U

ndy = mdy

Trial HSC Examination 2017
Multiple Choice Answer Sheet e I = / (14 . { ) u 0&4, { Cm' ;/g({‘,y?
e Ve,

U M&ﬁ%hd

Completely colour in the response oval representing the most correct answer. A f(% , [) /Vb‘éa U

2 Unit/Ext1/Ext2

= én?-uzch

V7 2 \1
- —31 ()LI-H) 2 (?r +l>’ £ C ! %f‘br’z"ll(_af‘
@ ﬂ‘:‘v P

> >
0400000800
FEEEE W WD W
0000080000
nonaacanana
0080600000
SICECECECECECRCCRS
9000000008@
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TRAHS  TRIALS MATHEMATICS E).dtension 1: Question....’ L.

Suggested Solutions

207

Marks

)

. Mebod T +
)y »= J?ow;zﬁ_ 3‘m0,2t

:2[_'% (nlt - ‘LLSMQ-tj

CRz2 and x =T,
md)\o[ﬁl{ti

(3 co 2t -swdt = Ren(2t 4)

fq/mfw&a toedbicont
Renx =1z and RSno =1
D R (' + Si*x) = 3+

R =2 Cﬂ>o) and St 40

Cotnk =3 and Smax =4
p2

S 5 on ST me
and X =T Onky

o = {3 tn2t —Sin2t = 2 Lo (2t

=2 [t T tn 2t - Tsmat |

-2 (24 +%T) = Reo(2t+<)

= R[’U?Q‘(I Co>X - R Stnd

Rt S

Marker’s Comments
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) (1) b x = 2o (2t +T)
x=-4SuRt+L)
M im wam 5’]’)6&& = /')'6’ =i m/s
Maxma/mlnmq occar «/Un
¢ =-4Sm (;an*—g_)

o npteg) =
= ngfjé":'ﬂ‘

—_—

)
2t =3
{7 6t 6
St = I
f [A

<o Ma i am, ylpee(c %m‘ octurs
whe, €=
X

W
A
A 1
2

| (
"N\ / R —ﬂ
v, .

v

o
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7 : I
21 o \,/ 3
f
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Marks Marker’s Comments

| For My m;w
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C>(u) MM
X = Aen (2 T)
5 RS (2¢+T)
% ==8 o (ateT)
MK lnu e IVI)&{C occurs whig, x = o
e o@t+T) =0
D 2T =T I ool

2
2t = T o
12
t-1
[
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= s,
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