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Section |

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

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

The line AT is the tangent to the circle at A and the line BT is a secant meeting
the circle at B and C, as shown in the diagram.

A 9cm T

Xcm

5¢cm

B

Given that AT = 9,BC = 5 and CT = x, which one of the following equations iscorrect?

(A) x>+5x—81=0
(B) x®+5x+81=0

(C) x2—5x—-81=0

(D) x*4+5x—9=0

The acute angle between the linesy = 2x +4and 5x —y + 34 =0,
to the nearest degree is:

(A) 4°
(B) 7°
(C) 15°

(D) 74°
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0 . ) 1—cos@
3. If t =tan-, what is the correct expression for —; .
2 sin @
(A)
(B) ¢
(C) 2t
D) 2
() ;
4, Find the Cartesian equation of the curve defined by the parametric
equations:
x = sinf
y = cos?6 — 3.

(A) y= -3+ 3x?
(B) y =sin?x —3
€ y=-2-x?

(D) y = sin2x + 3 cos®x

5. What is the value of 1;310 ;i:o?;.
(A) O
(B) 5
@ 1
(D) 2
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Consider the graph below.

y
A

o=

Which function best describes this graph?
(A) ¥y =cos™'(x)

(B) y=1-cos 1(x)

(C) y=cosi(x—1)

(D) y =cos (1 —x)

J4cosz4x dx =

(A) (2x+ %sin 8x) +C

(©)

(

(B) (x +%sin 8x) +C
(x +%cos8x) +C
(

(D) (x +isin8x) +C
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The velocity of a particle is given by v = v2 — x, where x is its displacement
in metres and velocity (m/s).
Which of the following is a correct expression for the acceleration i ?

(A) %=3m/s’
(B) &=3m/s
(Q) i&=—;m/s
(D) %=—3m/s’

Which of the following is a general solution of the equation sin g = sin % ?

(A) x =nm+ (—1)”%
(B) x ="+ (-1)" -

(C) x =2nmw+ (—1)71%

(D) x =2nm + (—1)n§

The cubic curve y = x3 + 3ax + b has two turning points and crosses the y — axis at
0,- a).

Which of the following could be true?

(A) a < Oandb > 0

(B) a >0andb < 0

(C) a >0andb > 0

(D) a < 0andb < 0

End of Section I
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Section 11

60 marks

Attempt Questions 11 - 16

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (10 marks) Use a separate writing booklet Marks

(a)

(b)

(c)

(d)

The point C (x, y) divides the interval joining A (- 4,8) to B (6,-12) 2
internally in the ratio 2 : 3.

Find the coordinates of C.

Solve for x: al . > 1. 3

sin3x cos3x

Show that — — = 2. 2
sin x Ccos X

Find the exact value of

V5
J‘T dx
0 '\/5—4962 .
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Question 12 (10 marks) Use a separate writing booklet

(a) If , B and y are the roots of the equation 2x3 + 5x — 3 = 0, find the value
of at+p1+y7L,

(b) The rate of increase of a population P of sandflies on the track to Culbarra
Beach is proportional to the difference between the population, P, and

2000. This rate is expressed by the differential equation

Z—I; = k(P — 2000), where k is a constant and t represents time in weeks.

(i)  Show that P = 2000 + Ae*t, where 4 is a constant, satisfies the
differential equation

(ii)  Initially, the population was 2500 and two weeks later it had
increased to 5000. Find the value of A and k.

(iii)  After how many weeks will the population of sandflies exceed
10 0007

2
(c) Evaluate f xV3 —x dx using the substitutionu =3 —x, x < 3.
-1

Page 8
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Question 13 (10 marks) Use a separate writing booklet Marks

. . . _ . 11
(a) Consider the continuous function f(x) = sec™!x + sin™?! p forx > 1.

(i) Show thatsec™x = cos™!

o
=

(ii) Hence, show that f'(x) = 0. 2

(iii) Hence, or otherwise, prove that

11

— . TC
sec 1x + sin —= Zforx>1

(b) The point A(2ap, ap? ) lies on the parabola x? = 4ay.
The tangent at 4 intersects the y —axis at B.

The line y = px crosses the parabola at the origin and at the point C.
Let D be the midpoint of OC.

2

x4 = 4ay Y y = px

D

/A (2ap, ap?)
x

?‘55

1
(i) Show that the coordinates of D is (2ap, 2ap?).

2
(i) Show that the coordinates of Bis (0, — ap?).

2

(iii) Show that ODAB is a parallelogram.
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Question 14 (10 marks) Use a separate writing booklet
(a) Consider the function f(x) = 3 sin 2x — x.

(i)  Showthat f(x) = 0 hasaroot a such that 1.33 < a < 1.34.

(ii)  Starting with @ = 1.33, use one application of Newton’s Method to
find a better approximation for this root, giving your answer to 4
decimal places.

(b) B

In the diagram, ABC is a triangle inscribed in the circle. The tangent to
the circle at A meets BC produced to D. E is the point on AC produced
such that DA = DE.

Copy the diagram into your booklet.

Prove that ABED is a cyclic quadrilateral.

(c) Use mathematical induction to prove that 4™ + 6n — 1 is divisible by 9 for
integersn > 1.

10
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Question 15 (10 marks) Use a separate writing booklet

(a)

(b)

A particle is moving so that its distance x centimetres from a fixed point O
at time t seconds is x = 6 sin 2t.

(i)  Show that the particle is moving in simple harmonic motion.

(ii)  Find the period of the motion.

(iii) Find the velocity of the particle when it first reaches 3 centimetres
to the right of the origin.

The diagram shows a ladder PQ, 2 metres in length, leaning against a wall
such that the top of the ladder, @, initially reaches 1.8 metres up the wall.
The base of the ladder, P, is x metres from the base of the wall, B.

NOTTO
SCALE

———rm—*

16m -

The ladder begins to slide down the wall at the rate of 0.5 metres per
minute such that the top of the ladder is h metres below its original
position after ¢t minutes.

(i) Show that t minutes after the ladder begins to slide down the wall,
h=18—Vv4—x2.

(ii) Tom is standing on the ground 1.6 metres from the base of the wall
in a direct line with the ladder. At what rate does base of the ladder
hit Tom?

11

Page 11

Marks



St George Girls High School
Trial HSC Examination — Mathematics Extension 1- 2019

Question 16 (10 marks) Use a separate writing booklet

(a) A method to score a home run in a baseball game is to hit the ball over the
boundary fence on the full.

VA

50m/s

2m fence

v
=

ﬂk
v

200m

A ball is hit at 50 m/s The fence, 200 metres away, is 2 metres high. You may
neglect air resistance and acceleration due to gravity can be taken as 10 m/s?.
You may assume the following equations of motion:

x =50tcos@ and y = 50tsinf — 5t2

DO NOT PROVE
THESE EQUATIONS

Q) Show that the Cartesian equation of motion is given by

2
y=xtanf — 5% (sec?d), where 6 is the angle of projection.

(i) Show that if the ball just clears the 2 metre boundary fence then,

40 tan’0 — 100tan 6 + 41 = 0.

(iii)  In what range of values must @ lie to score a home run by this method?

12
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(b) v 4

e e e e e e L ¢

The curve shows the graph of the function
ex — p—X

ex+e*

fo) =

where y = +1 are the horizontal asymptotes.

(1) If k is a positive constant, show that the area in the first quadrant
enclosed by the above curve, thelinesy = 1,x =0and x = k is

given by: ?
A=k—-In(e*+e*)+1n2
(ii) By considering the area in (i), prove that for all positive values of k,
the area is always less than In 2. 2

END OF PAPER

13
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MATHEMATICS EXTENSION | — QUESTION ;3

SUGGESTED SOLUTIONS MARKS | MARKER'S COMMENTS
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MATHEMATICS EXTENSION | - QUESTION {4

SUGGESTED SOLUTIONS MARKS | MARKER'S COMIMENTS
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MATHEMATICS EXTENSION | - QUESTION 14
SUGGESTED SOLUTIONS

MARKS | MARKER'S COMMENTS
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MATHEMATICS EXTENSION | — QUESTION 4 4

SUGGESTED SOLUTIONS MARKS | MARKER'S COMMENTS
€) 47 & 6n =1 iz divisible by
Thet  is, 4 +6n-1 = ™
%4:5&._[. Prove Hrue 43;:- —~>= |
ks = 47 4 64— |
= A' +6ln —t
= 9 which /s divisble by 9.
< g for n= >
Vimte > | b L3
S‘}‘ep.?-. Acgiime true for »=k ‘Sjre,p [, 2
Toat 05, AF + G -1 = 18, el e
Where. (9 s amy \mreher com clusios
4% - g8 — e+l T N =hedess
shoyld lee
Step 3 Prove thue for w=ke| ecouraned 2
' K+ 1 ' corite d/bers
Pow 4 + (ks — | =
. 4RE4) F Gks 6 -1 teger (Iof e d
= 4(ﬁa—ek+ﬂ+6k + 6-1 1 &Lsi—:%%f;:hw
= 36 Q0 — 24k :—4— +6k +6 -1 -the 4‘55%,:410'7
= 3¢ —I8k + 9 ﬁﬂ—fvﬂpﬁa*@l
= 4q (48— 2.1<4_|) | | e sep 3
= AP  where P = A4Q-2f+ | \
o divisible by T "’ﬁ?ﬁfﬂorrak
- =1p W arhon,
C@ AT ‘ us f o I S——
T+ e hrge ‘@Y’ =t :‘—F i ts Frye The comclugiom
Forr m=k. Sidep b U= Ay —ﬁr n:]/_ e s vy e
Hoery, =iz brue o - ne) | wod hence down very
rh s Adrue »Qf =3, emd =5 omy. Igyamlu, . /
Nevce by the Priviciple of Matbermhis| Y
I"‘)CIL(CHO"“’O e holds bue for =1l = g -




rI‘e.!lﬁ\T!-'lE!\III-\TICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS

_ The instructions indicate that relevant mathematical reasoning and/or calculations shouldbe |

- working, not in an earlier step. Markers can then see that candidates have rounded correctly, ——

[
General comments ‘;
|

included in the responses for Questions 11-14. Candidates are reminded that where a
question is worth several marks, full marks may not be awarded for an answer, even if the
answer given is correct, if no working is shown.

This is because mathematical communication and reasoning are included in the objectives
and outcomes assessed by the examination.

Candidates are advised to show all their working so that marks can be awarded for some
correct steps towards their answer. A simple example is when candidates have to round their
answer to a certain degree of accuracy. Candidates should always write their calculator ,
display before rounding their answer. They should only round their answer in the last step of |

. . |
even if the answer is not correct. ;

—— harmonic motion, you simply show that the particle satisfies the equation

T a:i‘:—nzx

Areas for students to improve include:

3
|

e recognising that the solution is a length and needs to be positive.

= paying aftention to the mark value of the question and using itasa |

|
guide to the complexity of solution required. |

e “Show that” or “ Prove” questions: avoiding the omission of too {
many steps of the proof and communicating clearly about how they
went from one sfep to the next. T

¢ avoiding the omission of teo many lines in the algebraic
manipulation in an attempt to show the given resulf. In a ‘show’
guestion it must be clear how one line is obtained from another.

« showing appropriate working and not give an unsupported answer. ii -
g |

CIEDY | | -

A particle is said to move with simple harmonic motion when the

- acceleration of the particle about a fixed-point is proportional to its
displacement but opposite in direction.

Hence, when the displacement is positive the acceleration is negative and
vice versa.

When asked to prove that, or show that a particle moves with simple

where x is the displacement of the particle about a fixed-point O at time ¢

and n is a positive constant (n > 0).




MATHEMATICS EXTENSION 1 TRIAL HSC 2019 —~ QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
o= _d [/ g:\ﬁ\
PN /
:,3%- (Lv*) =—4x
Tyt = —anl 4 C w_
=
when t=0  ve=3L = 12, wsale)
=0 = o,
Q=0
e =o4ce m
L= TTA
1"\13‘ = et T2
RN ANt i~ S o b de R _ o
When =3 2 v = =4 ()" 4 1ag
= |o&
=%+ 6[3
VT 4R o] ws b ne reforeee
o why ey chose he posihve valuel over the
ncgatve Value Were Awaroleel !‘}L_ nHal ks,
s Some Siudents o ddeeg] U Hneir ariowise B
VE46ld by sikedening X & V| and showing Hhert
at X=3 , T= :}!Ii anel._herce v 15 | posifive. a+ -his
e Were awdgeeled & macrks,




MATHEMATICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)
SUGGESTED SOLUTIONS MARKS

MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 TRIAL HSC 2019 — QUESTION 15 (10 marks)

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 - QUESTION /6

SUGGESTED SOLUTIONS MARKS | MARKER’S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION /6

SUGGESTED SOLUTIONS

MARKS | MARKER'S COMMENTS
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