1\9_1586035 NORMANHURST BOYS HIGH SCHOOL

MATHEMATICS EXTENSION 1

2018 HSC Course Assessment Task 4 (Trial HSC)
Thursday, 9 August 2018

General instructions

Working time — 2 hours.

(plus 5 minutes reading time)

Write using blue or black pen. Where diagrams
are to be sketched, these may be done in pencil.
NESA approved calculators may be used.
Attempt all questions.

At the conclusion of the examination, bundle the
booklets used in the correct order within this
paper and hand to examination supervisors.

A NESA Reference Sheet is provided.

SECTION |

Mark your answers on the answer grid provided

SECTION I

Commence each new question on a new
booklet. Write on both sides of the paper.

All necessary working should be shown in every
guestion. Marks may be deducted for illegible or
incomplete working.
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2018 MATHEMATICS EXTENSION 1 HSC CoURSE ASSESSMENT TASK 4 (TRIAL HSC)

Section |

10 marks
Attempt Question 1 to 10
Allow about 15 minutes for this section

Mark your answers on the multiple-choice answer grid

The point P divides the interval from A(- 3, 2) to B(4, - 7) externally in the ratio 5: 3. 1

What is the x-coordinate of P?

(A) 145 (B) 13 © 13 (D) —13;
Which expression is equal to cos(A—B)cos(A+B)—sin(A-B)sin(A+B)? 1
(A) cos(-2B) (B) Cos2A
(C) 2cosA (D) m—cos2B
What th totes of 2x7 ? 1
at are the asymptotes of y = -—"
(A) x=4+1 B) x=2 y==%1
C) y=-2x=+1 D) y=2 x=+1
. 3x
sin—
What is the value of lim ? 1
x->0 6X
A B) 4 C ! D) 2
@ ®) © 3 ©)
2x+1
What is the derivative of log, ( ) ? 1
3x+2
(A) 3 (B) loge 3 © (2x+1)(3x+2) (®) (2x+1)(3x+2)
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2018 MATHEMATICS EXTENSION 1 HSC CouRSE ASSESSMENT TASK 4 (TRIAL HSC)

6. The polynomial P(x)=x’+ax”+2x+1 has a factor (x+a).

What is the value of a?

1 1 1

A —— B +1 C — D +—

(A) > (B) (©) > (D) NG
7. What is the general solution of (sin2x — 1)(cos2x — 2) = 0?

(A) x= n7z+(—1)"%, nisan integer (B) x=n7ﬁi37ﬂ, nisan integer

©) x=nz+(-1) % nisan integer (D) x= %r+ (-1)" % nisaninteger
8. What is the inverse function of f(x) = ex3?

(A) f1(x) =3e* (B) f7'(x) = 3logex

©) f1(x) = {log.x (D) f7'(x) = 3logex

9. A particle is moving in simple harmonic motion with displacement x. Its velocity v is given by

v2 = 9(4 — x?). What is the amplitude, A and the period, T of the motion?

(A) A=3andT =1 (B) A=3andT=§
(C) A=2andT=Z (D) A=2andT=="
X dx
T
10.  What is the value of k such that I— =—7?
5 V16-x2 6
27 47T \3
A = (B) 23 © (O)

NORMANHURST BOYS HIGH SCHOOL



2018 MATHEMATICS EXTENSION 1 HSC CoURSE ASSESSMENT TASK 4 (TRIAL HSC)

Section 11

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

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks) Commence on a NEW booklet

(a)

(b)

(©)

(d)

(€)

(f)

Evaluate sin™ (cos 4?”) .

The polynomial equation x3 - 3x2 —2x +5 = 0 has roots a, $ and ».

Find the value of a? + B2 + /.

Differentiate x2sin~12x

V6+2
4

Using the expansion of sin(6 + ¢) prove that sin75° =

Solve the inequality =>—2

2x—4

(i) Show that ! =
e"+4

X

(i) Hence find J‘%dx by using the substitution u =e*.
e’ +4e

Marks
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2018 MATHEMATICS EXTENSION 1 HSC CouRSE ASSESSMENT TASK 4 (TRIAL HSC) 5

Question 12 (15 Marks)  Commence on a NEW booklet Marks

(@)  One of the roots of the equation x®+kx* +1=0 is the sum of the other two roots.

. k . .
(i) Show that x = ~3 is a root of the equation 2

(ii) Find the value of k . 2

(b)  Inthe diagram, PQA, PSB, BRQ and SRA are straight lines and £PAS = 2PBQ

NOT TO SCALE
Copy or trace the diagram into your writing booklet.
(i) Provethat LPQR = PSR 2
(i) Hence, or otherwise, prove that PR is a diameter. 2
(c)  The region bounded by y = sin2x and the x-axis, between x = 0 and x = % is rotated about the 3
x-axis to form a solid.
y
y=sin2x NOT TO SCALE
>
O] T X
2
Find the volume of the solid.
(d) (i) Starting with the graph of y =e* show by a sketch that the equation e +4x—5=0 has 2
only one solution.
(i) Taking x, =0.5as a first approximation of the root of the equation ** +4x—-5=0, use 2

one step of Newton’s method to find a better approximation correct to 2 decimal places.

NORMANHURST BOYS HIGH SCHOOL



6 2018 MATHEMATICS EXTENSION 1 HSC CoURSE ASSESSMENT TASK 4 (TRIAL HSC)
Question 13 (15 Marks)  Commence on a NEW booklet Marks
(@) A sphere is being heated so that its surface area is increasing at a rate of 1.5 mm?2s~1.
4

Using the formulae for surface area and volume as A = 4rr? and V = 3 mr3 respectively:

. dr 3

(i) Show that —=—— . 2

dt 16zr

(ii) Hence find the rate at which the volume is increasing when the radius is 60 mm. 2
(b) Charles is at point C south of a tower AB of height h metres. His friend Daniel is at a point D,

which is closer to the tower and east of it.

The angles of elevation of the top A of the tower from Charles and Daniel’s positions are o

and 90° — a. respectively.

. ... h
The distance CD between Charles and Daniel is metres.
A NOT TO SCALE
C

(i) Show that 3tan*a — 10tan?a +3 =0 3

(i) Hence, find a, the angle of elevation at which Charles can see the top A of the tower. 2
(c)  Use mathematical induction to prove that for all integers n> 1 3

1 1 1 n

—+ +..+ -
1x4 4x7 (Bn-2)(3n+1) 3n+1

Question 13 continued overleaf...
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2018 MATHEMATICS EXTENSION 1 HSC CouRSE ASSESSMENT TASK 4 (TRIAL HSC) 7

(d) A particle is moving along the x-axis. Its displacement x at time t is given by
X= 2—25in[3t+%).

(i) Find an expression for acceleration of the particle in terms of x. 2
(if) Hence explain why the motion of this particle is simple harmonic. 1
Question 14 (15 Marks)  Commence on a NEW booklet Marks

(@) The rate at which a substance evaporates is proportional to the amount of the substance which

. ds . _ .
has not yet evaporated. That is Py =—k (s - A) ; where A is the initial amount of substance, s is

the amount which has evaporated at time t and K is a constant.

(i) Showthat s = A(l—e‘kt ) satisfies the equation % =—k(s—A) 1

(if) Sketch the graph S against t. 2
L 7 .3

(iii) Show that the time it takes for 3 of the substance to evaporate is s In2. 2

(b) The acceleration of a particle P is given by ¥ = 4x(x? + 2), where x metres is the displacement of
P from a fixed point after t seconds. Initially, the particle is at O and has velocity v = 24/2 ms™1.

2

(i) Show that v* = 2(x* +2) 3

(ii) Explain why the particle will always travel in a positive direction. 1

(iii) By finding an expression for % , or otherwise, find x as a function of t. 2
X

Question 14 continued overleaf...

NORMANHURST BOYS HIGH SCHOOL



8 2018 MATHEMATICS EXTENSION 1 HSC CoURSE ASSESSMENT TASK 4 (TRIAL HSC)

(c)  The points P (2ap, ap?) and Q (2aq, ag?) lie on the parabola x? = 4ay.

The tangents to the parabola at P and Q intersect at the point T. The coordinates of the point T
isgiven by x = a(p + q) and y = apq. (Do Not prove this.)

VA X2 =4a
Q(2aq, aq?)
P(2ap,ap?)
0 =X
T
NOT TO SCALE

(i) Showthatp —q = 1+ pq if the tangents at P and Q intersect at 45° 2
(ii) Find the Cartesian equation of the locus of T 2

End of paper
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Trial Examination

Mathematics Extensionl
Marking guidelines

Section |

Question Sample Answer

Marking Key

1 X = MX; $hx
m-tnN
s>3(¢-3) + -§(¢)
—3%
<1
-2

A

: s [ (A-B) + A1)
= ¢ Q;A

3 l—’%-z_;o \A.W\ 2=x?
o) |- 2
7(..:_-{;} fang 1=

————

e p—
22 t) 3xt2
2(3xt2) —2(2x1)
@Exti)(3x+2)
(
Q)3 xry)

-
-

=

5 aﬂ)i([ (”?{(7,14—1)3 _ %99(314-2)]
- 2




PCc)=6 ,

(-a)%4 R(-c)t4+2(-a)4) =¢

~a3 + ol -2at) =0
(= 2a

]
D a:-fz_

515\21;} (,0;21-2#0
’ "
27 =Ty + (-5

ARICR

x=09?

agen= Y3

3]@

szzz(z - %)
h=3,a=2

T—'*ZL" r B=2

10

\»l 4' >]

S (I) 5";‘"(1)

\J

)
6

Sh(¥ ) " ,17

5
z = G)
k=4 (3

:2):;




Section 11

Question 11 (a)

Criteria Marks
e Provides correct solution 2
1
e Obtains sinl(—lj
2
Sample answer SAVEN |
. - Wi o\ “ (-
An I((,OS ’2-) = Sln ( (2)
= - S ('(i )
= _ 1L
b
Question 11 (b)
Criteria Marks
e Provides correct solution 2
o Obtainsa?+p%2+y2=(a+pB+y)*—2(aB +pBy+ya) 1
Sample answer >
)X 1
041+(5 y¥Y = (&*F*’\') — 1(«(Q+6)’ -\-Yd}
2
< (307 - 2(-2)
= 13
Question 11 (c)
Criteria Marks
e Provides correct solution 2
e Apply product rule correctly 1
Sample answer >
_d 2
2 Slh2x +
Ji—qx®
Question 11 (d)
Criteria Marks
e Provides correct solution 2
e Correctly expanded sin(30° + 45°) 1

Sample answer

Sin(30 t4£) - St%}dCoS(JIéSO + ws30SINYS”
. S T 1
ERANCGD RS 15 S Y

< 43 1. - zt1e
R o




Question 11 (e)

Criteria

Marks

e Provides correct solution

e Achieves (2x —4)(4x—=5)=>0

e Multiply both sides by (2x — 4)2

Sample answer

(o-4)" 2 5op (eq-4dT , XE2

2 -4 P3N
3(23x-¥ > - '2(?,)6"9")

(2x-¢)[ 3 t2¢ax~¢>) 2 06
22 (4X~5D > o

s
7‘(-47 X2

Question 11 (f) (i)

A\
s\ "2

%

Criteria

Mark

e Provides correct solution

Sample answer ,
\

Sreex  eTX

Question 11 (f) (ii)

Criteria

Marks

e Provides correct solution

du

2

. AchievesJ.
u:+4

e Achieves du =e*dx

Sample answer
M:et
a::'tve & x _,S ""Qxdx

Fru " e+
< (% du
U+




Question 12 (a) (i)

Criteria Mark
e Provides correct solution 2
e Achievesa+p+ (a+p) =—k 1

Sample answer

(2t yoots (e of, (é g oc+(9
S Wan 37 - _ v/
A TH Lt protp = -k
Xtg =-K ¢ arpot V

2
Question 12 (a) (ii)
Criteria Marks
e Provides correct solution 2
e Substitute x = —k/2 into equation 1
Sample answer
k)3 -\,
(“E) +4(EY¢tiz0 V
-3 3
K2y k2 4 =
8 ¢ 3
k> 4+ 2l’+8 =0
KB = -8
K= -2 4
Question 12 (b) (i)
Criteria Mark
e Provides correct solution 2
e Shows exterior angle ZPQR or £PSR in terms of sum of interior angles or 1
prove that AAPS similar to ABPQ

Sample answer
LTDS = £PBR (given) — O
LARA=2BRS C verhcally appisds arglasd —@©

cPQR = LPAS ¥ £ PRO. (exit€rioy grgla o o gl

<PSE = ,PBR+CBRS ¢
Or® ,PAs + ARG - ¢PBG + ¢BR

S 2 PR = 2Pspe v

)
)

%



Question 12 (b) (ii)

Criteria Marks
e Provides correct solution 2
e Shows 2ZPQR + «PSR = 180° with reasons 1

Sample answer

ve

LPRR + PSR - (80° Cfﬂvo;h auf(uqz ajwcq/u.vJB

awr(i) <PER + ¢P&R = (2 °
LPAR = 90° /

PR ¢ g Mamettl (amle 1 & St crtte 1€ F0°)

Question 12 (c)

Criteria Marks
e Provides correct solution 3
e Correct integration 2
e Correct integral for volume in cos4x 1
Sample answer A 2
V= T g‘* Sth2 Ax
(0]
- =X (-
- lS.L (— losl d /
- Z sinb
= 1% 5 = ] 7
z X « ),/
= 1 T _ Siwiy — O]
LU (- >
- T _
= L0 Z-9)
= 1% 3
4 4
Question 12 (d) (i)
Criteria Marks
e Provides correct solution or correct sketch of y = e?* + 4x — 5 2
e Correctly drawn two graphs 1
Sample answer ’QZY éTV%P‘\S ”6‘3 e ) e -Yxts
y ¢ Ihiereect @M'd' ot Ghre ’Poln‘t
§ T T o gets
| € g¥rqx-5 =0
—> X '
%\/ has 074-‘3 one Solunoh

v/



Question 12 (d) (ii)

Criteria

e Provides correct solution

Mark

e Correct substitution into formula

Sample answer X
lado fw) -e +Ux-§
/ — 2y
ffooy=2e°"+4
X2

- 0.¢ — i(bu&') - 0
f'to-5)

6-§298¢-.

©-$3 (2d-p)

—
—
L

—

Question 13 (a) (i)

e+¥(5)-¢

g-x11 ==
Q,Q+u

v/

Criteria

Marks

e Provides correct solution

e Achieves d—A:§ and d—A:87rr

dr

Sample answer

dn _
k

-/
/[-§ av._i fin €

Question 13 (a) (ii)

Criteria

e Provides correct solution

Marks

e Achieves d—V=47rr2>< 3
167zr

Sample answer




Question 13 (b) (i)

Criteria Marks
e Provides correct solution 3
e (Correct substitution into Pythagoras’ equation 2
e Correctly find BC and BD 1
Sample answer
-h - = _b—
opEC , tank=gy 2 Be =0
A%p/ 1’14"\(?0’0():_3-5_9 ’BD_— l"‘__
tounGo - o )
_ b
Cot L
£ CBD=F0° = KHamdt
2
gg F Bp® =D
2 30
— <+ ol = lv‘/\{ —
fams K{ ( K ) 4
Lttt -2 —
2 fantet Y 3, v/
XZtat 3 A3t —jotan SO
R et L— (04t +32 =D
Question 13 (b) (ii)
Criteria Mark
e Provides correct solution 2
e Correctly solved for two values of tana 1

Sample answer
(3fUck = 1) (T - ) =0
WLA:‘% o 3

W&:J{%WJ?M? as ol ¢ aawha

L=36"an b6° V

Bur Danel i¢ UoSe tham Chowkes + Powt B

90 - % Y
Q72

e o(<4,5°
\\x 0<,:.. 200




Question 13 (c)

Criteria Marks
e Provides correct proof 3
e Establish induction step, or equivalent merit 2
o Establish initial case, or equivalent merit 1
Sample answer | § A
et Tnz — =/, h= 5,
(2n-2)030+1) 3htl

"\)Lehﬂ:‘ ’(/Hz:_,____,.l

Ky~ 4
Rig - 1L _
H’('B-H-t \\T-VW&W h= |\
Assune 10 [~ come ikger kK o &, L 1<
RTp Sy, = KX o o et |
EX A =)
Now o Qut L Sk + Tt
-k ‘ /
2+ (3 Ce+h) -z) (3 Cle+)) + o )
- ,K’—- + /
et (2e+1)G+4 )
- KQkrd) +1
Cet) (3t .
k1) (3t ) o
= 3k 4t

(3t (3te)

C3et) &1277
= lkt)

x4

<

< Tvpe K'JY h= kel
6"\' O\M‘P»oﬁ—H\r( '\"‘Rﬁ&'fh
comfhﬁ ey v

“""‘C—es\"‘ne VeSS T
W lhodu Chown



Question 13 (d) (i)

Criteria Mark
e Provides correct solution 2
e Correct acceleration in terms of t 1
Sample answer ) _
n
x =z 2-25n(3¢t]) —M
~ = — b COSC?é{'l_g)
= q9(=2 Sli,\Lg.iji))
= 9 ( 2 -= 3 -fn,tv\ ® ‘/
Question 13 (d) (ii)
Criteria Mark
e Provides correct proof 1
Sample answer
x = - 3 C -1)

Coparkiie mOVeS [h ST bttt Xz 2

Question 14 (a) (i)

Criteria Mark
e Provides correct proof 1
Sample answer _ kL
K
S= ACi-e ) = s-A=-Ae
as _ Ak -kt -(sA) - Ae
ot €
= -k (5-A)
Question 14 (a) (i)
Criteria Marks
e Provides correct graph 2
e Notes asymptote at s=A & labelled 1

Sample answer

S
At

/7

10




Question 14 (a) (iii)

Criteria Marks
e Provides correct solution 2
e Achieves e == !
8
Sample answer -kt
Ip-ACi-e
8 by
e~ Kt _ (- g
=4 v
- 3
< - u(2?)
Z =32
t = 32
&
Question 14 (b) (i)
Criteria Marks
e Provides correct solution 3
e Achieves 1, :(x2 +2)2 +c 2
2
1 1
e Achieves =V? :j4x(x2 +2)dx
2

Sample answer

L - ALy -
= 2

-
—

AL »=g v=2)
)

S = _

LRy =

cC =

~

]
=

¢x( 2t 2)

é\/" = 5‘(0(.?1'9760!:4
<%+ ¢x*+c

v* :7:"'\’(4117—-(—4,
V% - 2 (x> e2)

o + <

11




Question 14 (b) (ii)

Criteria

Mark

e Provides correct reasoning

Sample answer
2 2
vz 2(2t?)

V:*J’z(xz-rl)
A4 V= 2):1 WL—UA A= O

V= 2 (2%2) 50 4 %

T e powiice W aluntnge drowed 11 o FoSih e dsjpechoh

Question 14 (b) (iii)

Criteria

Marks

e Provides correct solution

o Achieves t = | \/E(iiz)

Sample answer

vofR(%2)
=0, V;z)"z
vz J2 (X42)
dx _ 2 (2

ot

M - )

Ax );(xl-l—z)

‘E: _l_ dZ
ES a2

RS AT

=

W hetn E=0, %=0 -

=41 .
t S foun (%3
fon (2t ) = X
=

Vv

[ = R
= 3t (=)rc
2

.. C Z0O

12




Question 14 (c) (i)

Criteria Marks
e Provides correct solution 2
o Correctly substitute p and g into equation tanf = % 1
1717t2
Sample answer
Graduent op Hurger? ax P m,zP
Froduert G torgert oX Q, Mm.=9
P-3  _danks®
[+ 'PCL =
73 v
P-1 = €p T
Question 14 (c) (ii)
Criteria Marks
e Provides correct solution 2
e Achieves equation in p+q and pq 1

Sample answer

Fvoin (1) (p-—ﬁ/ )’ = (/*P? )*

g’ opg = 1+ gt 2q
P4q°+20q = 1+ (P9)°+ 6pa
Cpta)” = (+Palr6py v
1+ (Zyte(2)

"+ 4 ¥ Gay

(=)

XA 7(,7’

-

—

~

1y’

:m>+(00~‘? v’
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