Student
Number:

Class:

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION 2015

MATHEMATICS

General Instructions:

* Reading Time: 5 minutes.
Working Time: 3 hours.
Write in black pen.

* Board approved calculators & templates may be used
" A Standard Integral Sheet is provided.

" In Question 11 - 16, show all relevant mathematical
reasoning and/or calculations.

" Marks may not be awarded for careless or badly
arranged working.

Total Marks 100

Section I; 10 marks

* Attempt Question 1 — 10.

* Answer on the Multiple Choice
answer sheet provided.

* Allow about 15 minutes for this
section.

Section II: 90 Marks
* Attempt Question 11 - 16

* Answer on lined paper provided. Start
a new page for each new question.

* Allow about 2 hours & 45 minutes for
this section.

The answers to all questions are to be returned in separate stapled bundles clearly
labelled Question 11, Question 12, etc. Each question must show your Candidate

Number.



Multiple Choice Questions

Choose the best answer for each of the following questions.

1.

For what values of £ does the equation x *— 6x —3k = 0 have real roots?
A k<-3 B k>-3 C k<3 D k=3

Two ordinary dice are rolled. The “’score “ is the sum of the numbers on the
top faces. What is the probability that the scores is 9?

Al B L c = b 2
9 4 3 4
V5. :
Express 5 in the form of v/a —+/5 where a and b are rational numbers,
-

A N0-v5 B 5-10 C(0-45)3 D (V5-410)3

Find the derivative of cos® 3x with respect to x.
A —-2sin3xcos3x B —6sin3xcos3x
C 2sin3xcos3x D 2sin3xcos3x

1
Evaluate j(e'” —Ddx.
0

e e’ 2 e? 2 1
A —(=—+1 B - —+Z2 C —(—+ = D —(e?-1
( 3 ) ( 3 3) 3(6 )

What are the domain and range of f(x) =v4—x2 ?
A Domain: —-2<x<2 Range: 0<y<2

B Domain: —-2<x<2 Range: —2<y<2

C Domain: 0<x<2 Range: —4<y<4

D Domain: 0<x<2 Range: 0<y<4

Daniel planted a bed of gardenias in rows on his commercial property. Each
row had to be fertilised before planting.

There were 13 gardenia plants in the first row, 19 gardenia plants in the
second row, and so on. Each succeeding row had 6 more gardenia plants than
the row before it.

If Daniel wanted to plant 1453 gardenias, how many rows will he need to
fertilise?

A 20.28 B 20.40 C 23.61 D 23.74



10.

A particle moves so that its velocity function at time ¢ seconds, is given by :
v=2e"(1-1).
Find the time when the acceleration is zero.

A =0 Br=1 Cr=2 D ¢=3

Find the perimeter (P)of the sector of a circle with a radius of 20cm and an
angle 36 subtended at the centre.

A P=0.5%x400x [E —sin E-) cm
5 5
T
B P= (0.5 x 400 x gj cm

C P=(40+ %) cm

D P=(40+4x)em

Find the values of x for which the geometric series 2 + 4x+ 8x*+... hasa
limting sum.

A x<l B x2
2

I ¢ Wi Dz
2 2 2



Question 11 Marks

a. 3_ -2
Evaluate limx 8.
x~>2 X — 2

b Find [[V5x—1)dr. 1

33, 2
C. Evaluate I > dx.
T x° +4
d .
Differentiate y = SMY  ond simplify. 2
l+cosx
e. (i) Differentiate xInx. i
(i1} Hence find Ilnx dx. 2
f. If a, b and ¢ are consecutive terms of a geometric sequence, show that Ina, In b 2
and In ¢ are consecutive terms of an arithmetic sequence.
g, A parabola in the coordinate plane is represented by the
equationx” —10x —16y —7 =0.
(1) Find the coordinates of the vertex. 2
(ii) Find the focal length. 1
Question 12 (Start a new page)
a. A Geiger counter is taken into a region after a nuclear accident and gives a
reading of 10 000 units. One year later, the same Geiger counter gives a reading
of 9000 units. It is known that the reading is given by the formula 7 = T,e™,
where 7; and k are constants and ¢ is the time, measured in years.
(i) Evaluate the exact values of 7, and . 2
(ii) It is known that the region will become safe after the reading reaches 40 units. 2
After how many years will the region become safe?
(i) Sketch the graph of T = T,e™. 1
b. (i} On a Cartesian plane, plot the points 4, B and C which are (-4,3), (0,5) and (9,2) 1
respectively.
(ii) Find the length of the interval BC. 1
(iii) Show that the equation of the line /, drawn through A4 and parallel to BC is 2
x+3y-5=0. '
(iv) Find the co-ordinates of D, the point where the line / meets the x-axis. 1
(v) Prove that ABCD is a parallelogram. 2
(vi) Find the perpendicular distance from the point B to the line /. 2
(vii) Hence or otherwise find the area of the parallelogram 4BCD. 1

JRAUS 2105 2u Trial -1-



Question 13 (Start a new page)

a. A particle is moving on the x-axis. It starts from the origin, and at the time #
seconds, its velocity vm/s is given by v=1—2sin¢.
Letz =¢,, t =¢, be the first two times when the particle comes to rest.

() Find¢, and ¢,.

(ii) Sketch the velocity function for 0<# <27,
(iii) Find the acceleration at ¢, and .
(iv) Find the displacement function.

(v) Hence, or otherwise, find the exact distance travelled between ¢, and ¢,.

b. a, B are the roots of the quadratic equation 2x* — (4k +1) +2k* —1=0.
If a=—p,find the value of .

C. Given that f(x)=4x—3 is the gradient function of a curve and the line
y=>5x~7 istangent to the curve.
Find the equation of the curve.

Question 14 (Start a new page)
a.

D C Not to scale

Two squares ABCD and AEFG are drawn above. AG and EB intersect at X and
DG and AB intersect at H. Let ZADG =« .

Copy the diagram into your writing booklet.
(1) Prove that AADG = AABE .

(ii) Prove that £B 1L DG.

JRAHS 2105 2u Trial -2-



Question 14 (continued)

b. A bag contains 2 red balls, one black ball, and one white ball. Ming selects one
ball from the bag and keeps it hidden. He then selects a second ball, and also
keeping it hidden.

(i) Draw a tree diagram to show all the possible outcomes.
(i1) Find the probability that both the selected balls are red.
(iii) Find the probability that at least one of the selected balls is red.
(iv) Ming drops one of the selected balls and we can see that it is red. What is the
probability that the ball that is still hidden is also red?

C.
Not to scale
h
Z
X A
In the diagram above, 7X4 is a right-angied triangle.
XY=p, TZ=h, LTYZ=¢, LZXA=a, ZTXY =8.
Copy the diagram into your writing booklet.
® Consider AXYT in the above diagram, show that 7Y =_LS1£€—— .
sin(¢ — @)
(&) Show that £ YZ7T = % +0o.
(ii1) psin@sin g

Hence, use part (i) and (ii) to show that 4= — .
sin(g — B) cos a

Question 15 (Start a new page)

a. Graph the solution of 4x <15 < -9x on a number line,

b. (i)

Find the area bounded by the curve y=tan2x, 0 <x S-g- and the x-axis

@) The region bounded by the curve y=tan2x,0 <x< % and the x-axis is rotated
about the x-axis and form a solid.

Find the volume of this solid using two applications of Simpson’s Rule.

JRAHS 2105 2u Trial -3-



C. In the diagram below, P(2t, 2/) is a variable point on the branch of the hyperbola
y=4/x in the first quadrant.

The tangent at P meets the y-axis at 4 and the x-axis at B.
y=4/x

Not to
scale

P(21, 2/8)

\ 4

(1) Show that the equation of the tangent at P is t*y =4¢ — x.

(i) Let the square of the length of 4B, ie AB*, be denoted by v.
Find the value of ¢ for which v is a minimum.

Question 16 (Start a new page)

a If log,8=a, prove that log,, 2= :
a+3
b. (i) . 1 .
Justify the graph of f(x) = x ——- is always concave down.
X
(i) Sketch the graph of f(x)=x— iz , showing all intercept(s) and stationary
x
point(s) .
c. When Robby is 3 months old, his parents decide to make a regular deposit of

$500 every 3 months, starting with first one when Robby is 3 months old in an
account that earns interest of 8%p.a., the interest being paid every 3 months.

(i) Show that the day after Robby’s 1°* birthday (after payment is made), the value of
the account is given by $ 2060.80.

(ii) How much money will be in the account the day when Robby turns 15 after the
payment is made?

(iii) No more payments are made into the account after Robby furns 15 and no
withdrawals are made.
Find the amount in the account on Robby’s 16" birthday.

(iv) Robby decides that he will withdraw a regular amount of money from this
account each birthday, starting with his 16" birthday. He cannot decide whether
he should withdraw $4000 or $5000 each birthday.

By considering the result of part (iii), comment on what will happen in each case.

END of PAPER

JRAHS 2105 2u Trial -4 -
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24, 0 2015 TRIAL  MATHEMATICS: Question...l.. JTRAHS
Suggested Solutions Marks Marker’s Comments
d/) = Sinx
dh [+eo x
g’/%x = oxlirion) - sx(sing) 1| for corpert
(+ewsx)” Cifprtutintion
= X+ X +-SM13L
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— 1dqy 5 -

Talis fog, - Y bz‘;/‘\@é)
Vg 37 = g/ghb =/€0\a+/€hc

e Aab-Kna = Muc Lab
ot tommon dtfouce | d ot

for gy ,@aq/,@«b,/&c
= /@\q(,&\b, Lo are w AP

2“- TR,AL 20[; MATHEMATIJCS: Question...’..'... :TKA HS
Suggested Solutions Marks Marker’s Comments
£) a, be w af 5 b .c
b { ’Fbr contect
b* =ac dedtuction, Fom

ap 5’67/1%45

for show fLﬁ
O (stlnce. ﬂ”‘lp

-

Lommon dittbnce

3) (’) XZ"'O?\"”?? -) =0

"9} = X*-lpx +67- 22
= Cx—s’)zaBz

@'5')2 = Ifa(g{—z)
' \Zﬁrfl&,c (Q;z)
(" %cd_{ﬂr\ﬁ_fh, A =4

Mebod, ™ :  axs o Sy'nmé{va»‘) A = '1-2-[:

Mebod I - 9’:0 = =6 of,

for x7 ‘M?
forr covreit \/ﬁr{?zx

for focd %hﬁ»
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Suggested Solutions

Marks |

Marker’s Comments
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MATHEMATICS: Question. .. ... ..

Suggested Solutions Marks Marker’s Comments

b) 'i
0

Rio,8) ®

43Y , -
A oy || St el T
3 AR md C .

n) ded) 7 {(4- 09" + (1-)*

:[3l+0\ ‘
: Fo 1 @)

p 3&_,0
W) om = 52 =L
o-9 D
L, G :-‘3 (parallal To B C) @
I s OW Lj }3”3 = %(DUL&) |
R R

\l+gj_g:o~ @

..v ] :

V) L”*Qi\d*—o\ X +3(0)-§ =0
X =5 . ' {\Jﬂ;? MV\ST weite

0y & CuaerAﬂdtLi-

2D i gven L\\S (§,0) ()

WCALLISTO\StaffHom e$\WOHWURAH M Fac Admin\Assessment info\Suggested Mk salns template_V2.doc




MATHEMATICS: Question........

Suggested Solutions Marks Marker’s Comments

Y) Cl-ﬁbl\/cg-t-qﬂl x (0-3)

—-/%1+ A
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- 3w

O
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MATHEMATICS: Question |

Suggested Solutions Marks Marker’s Comments
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MATHEMATICS: Question

13

Suggested Solutions Marks Marker’s Comments
LY when 4,28, x, =% +2cos k-2
= 1}.; + 33 -2
e +') - b, Xa. .k -3 -2 Man S‘Tuden’\.s
—olistang = |38 ~J5- 3 ~ (%‘;+J€ =20 1 | V| 4id thot include
| = % —QJ—B\ e alosolute
- I N e w b | walue for distana
B). sum_of  oots
e XD = (WlRAVY
2
L8ince o= -F:
IWP + 'IB = B+l 1
fa]
Q. = Lk
e 2 . .
i AR L = O e
. AR = A -
k=% ‘
“CD‘“’% - ?7&5‘__‘- could olso ust:
= ;x_ 2= 5 : Sx—}= 2= DA AC
im By =% , s -+ RYF=0
| w =2 A=0O
when x =2, U =S(;.\-‘+ :
e =3 c=I
- the -l-anqen+ cutrs. m&mwwe ‘ ", lj‘-' 2072 |
ot (2, 2)
£00 = Ux-73 . i
L FE = Jox-2)dx
= A -2 x|
ax (2 i '5)
3=2 (=D
S, C=s g




MATHEMATICS: Question.. | 4

Marks

Marker’s Comments

Suggested Solutions
F QTP AADGEZAABE
£ .
G
B
. C
@ _
In A's ADG and ABE

e AD= AB (aiven ABCD iS & Square)
e AG= pE ng‘ven AEFG iS5 @ Square)
L 0AB = Zenc =90° Camales of a Square).
Now, <EAB=Q0 +4£BAG proven
and L DAG= Q0 + < BAG
* . ZLoAac=<L EARB

[ mk

Quesh’on 3enemf[j

Verj well done.

o DADGE A pBE (SAS) |mk
() T A's ADH ¢« Bu5 “
£ ADG= LERA = o (corr sondi les
(orrengiidnn % | | Mare ssere mans
L JHB = { AuD (Verwca.l{j aFFosl-l-e. aﬂale@ Im other solubiens
o“ A ADH 11 A BHT Cequianﬁu[ar‘) lml( u_-;,;ng anJ'.e. sum?
& LDAHR=L HIB =9q0° (c.orre.SfJondf’\3 O'c _[—H.anﬁlesj
qnﬁles)slmflar‘ J-rjamjfe.s) l k aluao{.»qul-efals,
S, EB L. DG R ™
exl—uior anﬁle—s
L+ R RR | b ,
\D 2 34__ R B ‘I‘r‘tanﬁle-s
DO, e 8
Z 3N W Rw
A 2 R
8 R B
5 I W BW lW\k for tree ol[o_gra,m
"N WX R W R
v
3B wWB
i P(RR) = 2 |
- 3 [mk
— b
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MATHEMATICS: Question... |4 paged.
Suggested Solutions Marks Marker’s Comments

Gy P (at least 1Red)= 1= P(no red)

= 1-[P(3w) + p(wsﬂ

_ Ly At

"“(#"3"‘4"3) Ik

.- mR.

= 6

=2

6

lm\c
Using the sin Rule
—. T
p— '____'___—-'
Sin 4 XTY Sin B
= PSinO +his was answer
T Siv’\(__ﬁ-@) 3;\/3,,\.

WCALLISTO\StaffHom eS\WOHURAH M Fac Admin\Assessment info\Suggested Mk solns template_V2.doc

@l (2



MATHEMATICS: Question._ |4 page3

Now! Sin (ffwi)
>
cos(g-(,fi'}o?))
ces(—"o‘()
= ¢cos .

—
-—
—_—

p—

h= P sinb sin ¢
sin (f -©) cosX

[mk.

Suggested Solutions Marks Marker’s Comments
t'll') < Y2T = L4TAX+ LAY
(exterior cmﬁle o-p A A)cz)_ ,Mk
o« - (anSw@r‘ was
» < YZT. B "';'Er + o( 3|‘uen).
Gn) In A TY2
™ = h
1Y = h | mk
5'"‘(11"+o<) sin gf
Subosyt TV = p Sin 6 Q’OM(H)
sin (¢ —e)
4 pSin e = h
sin (¢ - 6) Sir\(L:+ o() sin ¢ Ik
. . T4 was not
h= P sin® sin ¢ o Clrciond 42
sin(gﬁ-—@) sin@:+o( proceed -

si n(x.{+a<) }o cost
unless QOW\?—

acknowled M
was given to them

belnﬂ equal .

 Hhis was
answer 4 fven
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MATHEMATICS: Question \S

Marks

Suggested Solutions
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MATHEMATICS: Question 1D
Suggested Solutions Marks Marker’s Comments
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MATHEMATICS: Question | 5

Suggested Solutions Marks Marker’s Comments
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MATHEMATICS: Question..| &0, Page |

Suggested Solutions Marks Marker’s Comﬁlents
&) logg 8 = Allernatively
logs & == | TF lege Nole
a=3 logs?- 310352=q Do not use
- 2 2=
o= 3199, | loge® " 3 g2 For
loﬂtoi \‘-’ lcglo;):_,ﬁﬁ_%_ ’Mk [Og 7
a= 3 [oato |035l0 ©
[ 1o -
B (£) \ = 5 legZ = loge*
&= 3 long_ ['%m = Inl.
‘OSmlO —log 192‘ ‘ . a,
oL = 3
3 [OSW - log 2 + [oj 5!5
I~ log o2 | W, | mk
= <
a(l_l031o2> = 3[03102— 3 _
~alogq 2= 3leq, 2 A o4
- oSlo 3‘ \ 3
Bloﬁwl +Cllosl°2-:a. _ a
3
ogiot (3+a) =& | 5T |mk.
‘oﬁml = * 3
S+
\ ‘55'02-# o::3
-2
Lb) (i) ‘?(',( x =X 4
F‘(x)’ [+ 2
= l+2
£ bt
- b ’W\k’
S |
Since x>0 +hen ":_%1 £0 Fforall x
2C
Since ‘F”Cx) £0 4he
graP[m of 10(-,() is qlwajs Imk
Concave down.
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MATHEMATICS: Question. | ©. page 2.

Marker’s Cemménts

Marks

Suggested Solutions
I =0 - =0 O
(1) When -F(’x.) old _JEIz x#
x3-1 =0
X = |
AN E ) cuts the o axis at sc= |
-F ) e CI,O).
5+a-|-|‘marj Poin"‘f ceccr when f’(»z):o
je. when [+ 2 =0
3
;C?’ -+ 2_ =0
2C = —.3/2
x« = —bab

When = —[+2b Y= —1.9899.
Since ‘?G’Q 15 concave Oouvsn _Q(- all «,
$hen (—I'&(ol—[-‘iQD isa maximum

Furni ng Foi r"\‘l‘ .

,mk ‘F‘OF
cuH—.‘n3 axis at
x =l and hﬂu""ﬂ
an astjmp#vl'ﬁ

a‘l' :)C,:'_o.

|k For Finding
Hee staHonary
Poff\','.

Hhe coincave down
and correct
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MATHEMATICS: Question.. 6. page 3.

Suggested Solutions Marks Marker’s Comments
500 +500 +500 oo
© 0T =S hpe
o 3 & 9 W = 1% for 3 mths
3
@y lst  $500 s svested for dlerms v amgunts o EOOO-OQ)L “/Ml;
and $500 is invested for 2 terms ™ amolnts |Ho Soo (i '07—)'
n . " | +erwa 3 n 505(,.02.)
Ard $ 500 NG
L\"Hr\ $ 500 " w u O +2FM5 n ™ 5OOCI‘O )
¢o Total QW\OU""_! a'ﬂ'er s+ bLirthaa 2 3
SL\. = 600 (l.ol)o + 500 (l-o?-)' + Eooj(l-ol) + 5006-01) lmk
= Boo (| +Q.oz)'+u.oz.)""+ Q-O’-)B)

—
——

$ 2060- 80

(n 5 3e.ar5 = 60 +erms

3
560 = 500 ({ ~+ Q-ol)'+(i-oz)1+Q-ol)+..,+ 0-07?
q-= 560 "
= [’02 |
. _ "\__l
Ste = 500(1-016"_0 "’-Sn-f‘_g:l
-02 —i ’
= $ 57025 <77

(i) No more deposits are made in +he
loth gear but inlerest is added.fo $57025:

°, le = $570&5'-77 ([’Olﬁq-

o

= $ 61726483 i in  acoud o fles
) * | £, bhf—hdaﬂ
¢ We: can Ssee from (i) +hat Robbie

tarned (6172653~ 57025:77) interest.
e $4700:76 inferest.

If Robbie

his$ account is sHI acerur

/ﬂ w\oneﬁ because
oering fFQ']OO ]H+@r65+.

T e wibhdrew $8000 each year, he s +aking

were€ to withdraw EBQ-OOO each

77.

ear
e IS

59

Tk

e

[ [mk

[mk |

Nd‘le‘t $5000 w’ﬂ

vk ©

+ lose mon ey 7

. wi
qutde.lj llw\}l

=(
R

an the interest earned . 4y

out mor
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@ Lsould decrense,

Q (3



