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Section 1

10 marks

Attempt Questions 1-10.

Allow about 15 minutes for this section.

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

1 What is 0.00367254 written in scientific notation, correct to 4 significant figures?

(A) 3.672x107
(B) 3.673x107>
(C) 3.673x107°
(D) 3.7x107°

2 ABCDE is aregular pentagon and ZCAE = x°.

E D

What is the value of x?

(A)  36°
B) 72°
(C)  84°
(D)  108°



Which of the following is equal to sec’ x —tan” x —cos” x?

(A) 1-tan® x

(B) —tan® x
(©) cot’ x
(D) sin® x

A circle with centre O has a sector with arc length of 27 units and a sector angle of %

2w

What is the area of the shaded sector?

(A) 67
(B) 127
n,?.
© 5400
3,
D T
®) 5400

Which of the following is the solution to 3* =507

(A)  x=1.70
(B)  x=3.56
(C)  x=3.60
D)  x=391



6 The diagram shows the graph of y = f (x) .
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Which graph represents f'(x)?
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If @ >0 and the function f(x)=ax’+bx’ +cx+d is always increasing, which of the
following conditions must apply to a, b and ¢?

(A) b’ —ac<0

(B) b* —2ac<0
© b* =3ac<0
(D) b’ —4ac<0

The geometric series @ +ar +ar® +ar’ +-++ has limiting sum S.

What is the limiting sum of the geometric series a” +a’r” +a’r* +a’r® +---?

(A) S?
(B) as
1+r7
S2
© 1+r
D) aS(l-—r)
1+r

Which of the following is a correct expression for f'(x), given f(x)= l:ln(x2 +1)]3 ?

y -
x“+1
8x’
B
f (xz-f-l)3

©  3[m( +1)]

© X[ +1)]

x +1




10 A particle is moving in a straight line. The acceleration/time graph is shown below.

If the particle was originally stationary at the origin, which of the following statements
best describes the particle at point P?

(A)
(B)
(©)
D)

P is stationary at a point on the right of the origin.
P has positive velocity and negative acceleration.
P has negative velocity and negative acceleration.

P has negative velocity and zero acceleration.



Section 11

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in a new writing booklet.

In Questions 11-16, your responses should include relevant mathematical reasoning and/ or
calculations.

Question 11 (15 marks) Start a new writing booklet.

2x X
a Solve ——1=—.
(a) 3 5

m’ —16

2
(b) Evaluate lirr} (2_111_9111_+ij

(¢ If (2\/5—\/6)2 —a—b3, find the values of a and b .

3x+2

(d) Differentiate — 7 -
2x" —5x

()  Solve the inequality |2x - 3' =3

1

() Evaluate j

0 2x+1

(g) Find the equation of the tangent to the curve y =2(tanx—1) at the point [%, Oj .



Question 12 (15 marks) Start a new writing booklet.

(2)

(b)

()

(d)

(e)

A gate is being installed for the drive-way of a home.
The gate consists of two steel panels that are exactly the same.
Each panel is 2 m in length and is divided into 4 equal intervals.

panel 1 . panel 2

|
lf 1 1

T T

N\ W
/ | | s SCALE

__Lém___
1.7m
1.75 m
1.8 m

U I S

Using Simpson’s rule with 5 vertical lengths, calculate the total area of the gate.

Find the domain and range of y =+/x* -1

Solve 8sin’ x =cosecx for 0< x <27

The roots of the equation 2x* —3x+8=0 are « and f.
(i) Find the valueof a + .
(i1)) Find the value of af .

(iii) Find the value of a” + f*.

The region bounded by the curve y =e”* and the x axis between x =0 and
x=log,3 is rotated through one complete revolution about the x axis.

Find, in simplest exact form, the volume of the solid formed.



Question 13 (15 marks) Start a new writing booklet.

(a) The diagram shows the points 4(-2,5), B(4,3) and 0(0,0). The point Cis
the fourth vertex of the parallelogram OABC.

ya

\ B(a. 3)

A(=2, 3)

T

= |

(i) Show that the equation of ABis x+3y—-13=0.

(ii) Show that the length of 4B is 24/10 .
(iii) Calculate the perpendicular distance from O to 4B.
(iv) Calculate the area of parallelogram OABC.

(v) Find the coordinates of C.

(b)  Consider the curve y =—x’ +3x+2.

(i) Find the stationary points and determine their nature.

(i1) Find any point(s) of inflexion.

(c)  Shade the region in the Cartesian plane which simultaneously satisfies the
inequalities y>3* and y >4 —x’.



Question 14 (15 marks) Start a new writing booklet.

(2)

(b)

An aeroplane flies directly from town P to town Q. The distance from P to Q is
650 kilometres. The bearing of Q from P is 015°.

At town Q, the aeroplane turns onto a bearing of 040° and heads to town R which
is 990 kilometres from town Q.

NOT TO
SCALE

(i) Show that ZPOR =155 2

(i1) Calculate the distance from town P to town R, correct to the nearest kilometre. 2

The parabola y = —x” +6x —5 meets the x axis at points 4(1,0) and B(5,0). 3
The line y =—x+ 5 meets the parabola at points B and C(2,3).

A

Find the area of the shaded region.

Question 14 continues on page 11

-10-



(c) The diagram below shows the graph of y = cos(2x) and y =/ (x) from x=0 2
to x=2m.

The graph of y = f(x) is a reflection of y = cos(2x) across the line y =1.

}J
Y S
y=1)

V\NANAN
/-(1) .___-,,_X/ ﬂ \/ Zﬂy =>S(ZX)

Y

Find the equation for the graph of y = f'(x).

(d) Consider the parabola y =x*—8x+4.

(i)  Find the coordinates of the vertex. 2

(ii)  Find the coordinates of the focus. 1

(¢) InMarch 1958, 24 koalas were introduced on Kangaroo Island. By March 2018, the
number of koalas had risen to 5000.

Assume that the number N of koalas is increasing exponentially and satisfies the
equation N = 24¢", where k is a constant and ¢ is measured in years from March 1958.

(i) Show that k£ =0.0890, correct to 4 significant figures. 2
(ii) Predict the number of koalas that will be present on Kangaroo Island in 1
March 2024.

End of Question 14

wem



Question 15 (15 marks) Start a new writing booklet.

(a) The point P(x, y) moves such that the gradient of AP is twice the gradient of BP, 3
where the points 4 and B are (0,—5) and (—2,3) respectively.

Find the equation of the locus of P.

(b) A series is given by 2
log,, e +log,, e’ +log,, e’ +---+log,, ¢"

Show that this is an arithmetic series.

(¢) ABCDis arectangle with 4B =12 cm and 4D =9 cm. AM is perpendicular to BD.

A B
M
D £
(i)  Find the length of BD. 1
(ii)) Prove that AABM is similar to ADBA. 2
(iii)) Hence find the length of BM. 2

Question 15 continues on page 13

s 12 =



(d) At the start of the month, Katrina opens a bank account and deposits $300 into the
account.

At the start of each subsequent month, Katrina makes a deposit which is 1.5%
more than the previous deposit.

At the end of every month, the bank pays Katrina interest at a rate of 3% per annum
on the balance of the account.

(i)  Show that the balance of the account at the end of the second month is
$300(1.0025)" +$300(1.015)(1.0025)
(ii) Show that the balance of the account at the end of the n™ month is given by
1.015 ' 1
1.0025
[ 1.015 J_l
1.0025

(iii) Calculate the balance of the account at the end of the 60™ month, correct to
the nearest dollar.

$300(1.0025)"

End of Question 15

- 13-



Question 16 (15 marks) Start a new writing booklet.

(a) A particle travelling in a straight line is initially at rest.
Its acceleration as a function of time ¢ (seconds), is given by a=4sin2¢.

(i) Show that the velocity of the particle is given by v=2-2cos (21)
(i) Sketch the graph of the velocity as a function of time, for 0<t<nm
(iii) Explain why the particle never changes direction.

(iv) Find the total distance travelled in the first 7 seconds.

(b) () Find —%[xtanxﬂog(cosx)].

i .
(ii) Hence find J‘(xsec2 = ]dx
. cos x

(¢) The diagram below shows a cylinder of radius x cm and height y cm, inscribed in
a cone. The cone has a radius of 8 cm and its height is 12 cm.

12cm

}!

(i) Show thaty :%(S—x) .

(ii) Show that the volume of the cylinder is given by V' = %zrxz (8-x) cm’.

(iii) Find the value of x for which the volume is a maximum.

End of paper
-14 -



B AA&.H.M lmdﬂN‘V

P AR - e v
valeme|vass oy
_ XOZ +. X2~ . TOF + ¢XQ( - . XF - X9 =
Jﬂﬂun_m i mOQNV .qun.,m - muﬁ.N, d.OIW
(o) (7 7e) - oG X)) - h 7= V

G

=9 "k =90

SLe- hi =
. g+ Uyp-8 = (2r-2r70) ©
) e S ‘ . ‘
nW.ﬂ.n.U\Nm.N =ty ‘ - |h.|wﬁ =
>C,23S7 u,m - B+ n
z- xvorz = h (© ‘ () (W) LTy P
- . (m-w)(1-wz) wy = \h*wp-%z/) Wi (Q
ST ‘ i : . :
Do -] es - - 9 = x
NSEZAURE \ itk Bl
CMe v fr s e 1 f(F RN h
€S X5 @ . [ ps=0g
% SEY g ' ¥y 'm
=7 9 57 5= a ¢
$-X7 5o ¢ 7 e-%C B Y QI 2 9 g T
= L 47 . | . g v 5}
. ¢z le-=z] o ‘

oS - R[0T DSH (oM SHHOWRYFI SHD)



_u
2z -
b=z - ﬁu -
g7z - (7)) = Y7
JYFEET A VA W)

vl o

= g+ (D

n

\G |

g+ r

|
0
)

o= g7 .Unwm 1NUQN\ Aﬁ

. -

9 ‘3 =x
LS AL

z = 2c VIS
[
Wu,.l:.u o UIS
| = Xvisg

1= s | aaag) = x, Ve Q hu
wrn _ ) - - - ) . - . N Q7 Q ; m®§§
S L. ) | . " i
{ - 2z = | £ > 79 |- x B
L'-e] 2

O Z |-, X :vrowo]g

uﬂ AD

IR R T L RS RRLT Ly
mc_ﬂkU - L im.x‘ [CF)e e T n th g =Y \a

o A e T



nd‘,ov 7o .Vnkm\\ﬁ\ 7° x&OQ i

=

2+0 + 0O umJ%OuUh,‘ vaym

(o) o o< A

A\l

= o S0o- X

%m\gg vaD NUN&U |

o=

Q=X9- )

0=, 8 vap wexgpu jo yued agqisy ()

Jood buwrg v

- 9 n:h, MnnuﬁJr\N&\(\

9= =5 ‘= vy

_ o

e as TEh e
— =

N e

D) fo puod Bawmp xiy

0'I-) to

0= G+ X -

0= .4 vy sid posc

sl

CrrEmeexech @

ik A

.w.ﬂm..sq $N\ =
S < owe -
&A& = 8\@\ @@

=
. llnm.lﬂl =
s
- [Ri-o=g+oxf = Tp
o -4 4o .

‘\__‘U FE .QQ + .HG~ = .Alﬁ A._._mw

Qe

(o]} ﬁ =

| h*9<f =
AS-9) sL.EER TP
N Cao N A =N O

o=t - hg ="
o=9t=hgx
h- xz- = o2-hy
(zeDe- = (=79

Z+ ) T+
S-¢ = s-V
S > o Ea® g o o ip o 4

- Ch-Th o= B-R (9 (o

B 2



N(FUAWNLNL 310.._ .

) . YA
ACpd

OJ.ﬂf dﬁaudd ‘Pnjon Y Fgdwod buisn #°
T SO . -

scoypoN ¥ 9S8

2hT
99 X QLRI Q

n

v
AV%D% Dmlw SE  DEEOR0 =

* .&mmm@ Q owmcmmo =3

(==
T =) o
TN A - (= V
_b2 = 2
oo AR
) T ee @ NT T OO0S )
- ~ ooes iy 09 = vy
- —— p e =N () @
_ A.m-:_l \QM‘ MS.U&
- h = v
“““““ = L=oh (9
. — - (T "h) xeren
e s mrh
=9 F PL = wm.@ )
- SSH TRt un_\w..‘uuﬂ...um_ OO

fesepyecuig]ee

. _,H&m.-a&mﬁ o) — B
xp -9 o-[ - (sv%) T @y @

U

W ee9l
"9818 - 209l

ET LI S0 bIs G
SSISED < Obb * B9 =T - ,9bb* Q9 = Id ()

n

7d

Ssi=
(veyrjonas o « s7) On- 591 -0 = 290d7
T (owey g g0 buo2a)  op <N DY7

ﬂ.umn.\.... ) vt s7 souvui- qu SS9 TITNDI 7 m_v




S5290-)

S10°1
= = - A “c )
- (52 | L(szoop ot =y
A, - S200-1
S1Q-1

‘ i i m? (== _.NN STO0U | =
A. - ...\V @) v

"
n

(5700 < LS1e
+rw\w00._xaw5‘.‘_:+

SZTOO- I ¥ 510 *rmNOO._v Qo¢
= 4l :

[

(5TS0:1 %, 3101 +,5200 1% SO #,52001 ) 00%

2001~ - 2

:SIO | ~o0g + STOO| X S19 1 ~00¢  (STQ0O | <~ QO¢ =

$z00-] = . .
hw_o_xOOMLrMNOO_Aw_O_aOQm + ,SToo | < 0og) = S

Lbd = o T ?w_O | xOOm * q‘v =Yy (1

.W.NOO —I,IW‘O _\noom. s mNOO.f = Oom = o - B
. .wNOO_Afw_OiOSA,. ,.\w =y
) — S TR T ——
&*CQK\ \& SzZeo-o = — B

0d g =0 W

S|
B
\ s =
W T o

o (g ee

A\&s%cq.\swwu v9a ¥ i HOy ¥V

- (orge s X = y9d7 = WEY 7

- ©Ob * 9vad7 = 9nv7

(8.7 Lroprwedwo fusivipe) X = W9a7
) (Wrg v 96 W 7)) X -9k = WYI7

X = Wavz 27 (9

: - BEZ e
ot =,09 (06
%60 s Yp™r sawss dyBwpio Lo st 4t
: . 7 M e A
=2 °.m0~ =
UOWQ_N - .No.m,nu\_m 2 ‘a\nwoﬁoﬂ - n\wgmoﬂ..

UQW,O— o
S do.mﬁl..iue_wo_w = 2%bo - auo.mo_ (@
=0 4 m%-.%m + XY
X9 - %HN O XS+ DN + hx

SICDERE

2 i

€-h T *

Oo-x

e

srh
Q@E =, N =3 n._.q.rc..

‘fwl o)y md i

B il



R e =S Gl

Xlof - X, 928 X+ X vet
XS - 20,92k % x +.‘x H;\G.\.
xuws : ;

[

+

o] % (0@

a H%:\S \QN

T s R

NI SBor; eSO

"

2ovysi g (r)
B w..\_.ﬁu‘%m.t sanau Sy %.6035 (my

i

~
A
i
|

-]
. (9
“““ e N 2
o 3z soOC -7 A1
. o g
~5 % OSSPz~ T 0
o ) T To=An ,\0 u.wS&R N
] -2 o
. T g ogeusy [ =0

Seg ©O¢

= SR |I..\\ hwdoo.— >

.w.mOO 1
nln» _ S

vg wﬁxv_hﬂﬁ

LS -se8 O%¢

~r
~

Skl



XU 2 - xX4p7 = (AN

B
Fug - ooun = (DA (W

Tn ,@ Xu &

munk )
& JU = > A.Q
(c-8) % = ﬂ
| 2
..mm.nun vaym 2nfon Kowl ] A vuo o
Q7
YR -~ ) - ‘hw\%\ﬁ.i* o \wWIS m.&s. m_v nd
Al.. quntqm An:w:\_ . ‘
_ 7269 - b -
Bz s

xup, -z = (9,1

Bre- @bz

R,W,SGUCGU &Um_\ﬁv
SEEE < . -
| [ boie co] - (s bz + peots b -
.M\ OraE . . ‘ T
) ! o wﬁnunwouv Bo N + vof H@
(¢ -91) xwz=0 ‘ s -
2 XU L - Xupg =0 . _H?omouv boy + Towouwmo UqSu*Hw
G ﬁuww 5._,_9_

o= ﬂdnw_\_ vaym  LUw O Xopf



	2u question paper trial 2018
	2u trial s 2018

