Student Number: Class Teacher:

St George Girls High School

Trial Higher School Certificate Examination

2016

General Instructions 1; Total Marks ~ 100

e Reading time - 5 minutes

e Working time - 3 hours

e  Write using black pen

e Board-approved calculators may be used 10 marks

e A reference sheet is provided | o Attempt Questions 1 - 10

e In Questions 11 - 15, show relevant Allow about 15 minutes for this section

mathematical reasoning and/or e Answer on the multiple choice answer

calculations sheet provided at the back of this paper
Section I /10 Section Il | Pages7- 16
Secl.:ion Ii 90 marks
Question 11 /18
Question 12 /18 e Attempt Questions 11 - 15
Question 13 /18 e Allow about 2 hours and 45 minutes for
Question 14 /18 this section
Question 15 /18 e Begin each question in a new writing
booklet
Total /100

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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Section I

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

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

1. Which graph shows the solution to |2x — 5| < 13?

(A) < @ @ >
-9 4
B) < & @ 5
—4 9
(C) < @ g 5
-9 4
(D) < @ s >
-4 9
. x*+5x-84
2. What is the value of lim————— 7
x—7 xX— 7
@t -
(B) O
© 12

(D) 19
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Section | (continued)

4
1-r
3. What is the value of Z 2 ?

r=1
1
(A) 64
® 8
E
< 8
E
Dy 4

4. Which of the following is equivalent to cosec (t + 8)7

-1

(A) sin®

(B) cosB

(C) cosB

(D) sn6
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Section I (continued)

5. Which is the correct graph of the function below?

y=1-x x<0

y=1-x 0=sxx<2
y=3 x>2
(4) y (B) y
(_3: 4)
(2,3)
(_39 2)
I
/ 5 ¥
2,-3)

© (D)

(M3a 4)

(-3,2) (2,3)
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Section I (continued)

6. Whatis the solution to the equation log,(x+2)—log, x=1log,4?

2 2 3 3
(a) 3 ® 3 © 2 D 2
. . . dy 2
7. The gradient function of a curve is i 3-—.
x X

What is the equation of the curve if it passes through the point (1,-2)?

4
Y=

(A) *
y=g—4

(B) .
y=3x—=-3

(€) x
y=3x+—-7

D) x

8. What is the domain and range of the function y = ?

x-9
(A) {x:x29} jq {v:y>0}

(B) {x:x>9} Jhg (v:y>0}
(©) fx:—0< x<Loo} and {yi—o<y< oo}

(D) {x:—32x23} and {y:y<0}

9. What are the amplitude and period of the function f(x) = 2 — sin2x ?

(A) Amplitude 1, period =
(B) Ampiitude 1, period 2n
(C) Amplitude 2, period =

(D) Amplitude 2, period 2xn
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Section I (continued)

10. The graph of y = f(x)is shown below.

y
A
I y =/
<= 2\/4 5 "
\% v

Which of these graphs represents y = f'(x)?

V

=> X

(A) (B)
y
N

<03 2 A5 >* ~0.5
/

(©) (D)
y

~1.6 1 3 52 x -1.6

End of Section {
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Section II

20 marks

Attempt Questions 11 -~ 15

Allow about 2 hours and 45 minutes for this section
Start each question in a new writing booklet.

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

Question 11 (18 marks) Start a New Writing Booklet. Marks

Simplify x-2 x-3,

1
b Express with a rational denominator.
) P \/5 5 2
c)
o
N
P
M
o

The diagram shows a regular pentagon MNOPQ.

(i) Show that triangle NOP is isosceles and hence find ZONP, 3
(i) Show that triangles NOP and PQM are congruent. 2

(iify  Find the size of ZMPN, 1
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Question 11 (continued) Marks

d) Boxes are stacked in layers, where each layer contains one box less than the layer
below. There are six boxes in the top layer, seven boxes in the next layer, and so
on. There are n layers altogether.

(1) Write down the number of boxes in the bottom layer. 2

(ii)  Show thatthere are %n(n +11) boxes. 2

e) A particle moves along the x-axis with acceleration 3z —2. Initially it is 4 units to 3
the right of the origin, with a velocity of 2 units per second.
What is the position of the particle after 5 seconds?

X
X +3

)  Find | dx. 1
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Question 12 (18 'marks) Start a New Writing Booklet. Marks
a) Consider the series S, = —-18 + (-15) + (-12) + ... ..+ u, 2

For whatvalueofn is §, = 0?

b) A quadrilateral is formed by the points 4(-4, 3), B(5, 6), C(3,~1) and D(0, -2) as
shown in the diagram.

¥
A
B (5,6)
A
(-4, 3)
< S¥ > x
C(@3, -1
D
(i)  Show that the quadrilateral is a trapezium, with 4B || DC. 2
(ii) Show that the equation of AB is x ~3y+ 13=10, 1
(iii) Find the perpendicular distance from D to AB. 1

(iv) Find the area of the trapezium ABCD. 2
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Question 12 (continued) Marks
z
¢} Evaluate _[03 cos2xdx ., 9
d) Consider the curve y = 2x% 4+ 3x% — 36x + 4 for -5 < x < 5.
(i) Find the stationary points and determine their nature. 3
(ii) Find the point of inflexion. yA
(iii) Sketch the curve for -5 < x <5. 2
(iv) Find the maximum value in the domain given. 1
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Marks

Question 13 (18 marks) Start a New Writing Booklet.

a) The circle has a centre 0 and radius 0.9 metres.
A small segment of this circle has been removed as shown below.

The length of the straight edge AB is also 0.9 metres.

0.9m -0 Not to scale

— —

-
-

&

it

() Explainwhy 2408 = -,

(ii) Whatis the shaded area to 3 significant figures?

b) Find the value of k if the sum of the roots of x* —(k~1)x+2k =0 is equal to the

product of the roots.

1
= Z2cotAcosecA.
secA+1

¢) Prove that
secA-1
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Question 13 (continued) Marks

d) The second term of an arithmetic series is 37 and the sixth term is 17.
What is the sum of the first ten terms? 3

e) Find the volume when y =log, x is rotated about the y-axis between y =1
and y =3. Express your answer in exact form. 3

f)y  Differentiate with respect to x.

() (e*—3)* 1

(i) xtanx 1

(iif) log.(cosx) 1
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Question 14 (18 marks) Start a New Writing Booklet. Marks
a) Find the equation of the normal to the curve y=xlog, x at the point on the

b)

curve wherex = 1. 3

Twenty kilograms of sugar is placed in a container of water and begins to
dissolve. After t hours the amount 4 kg of undissolved sugar is 4 = 20e™

(i) Calculate k, given that 4=4.8 when ¢=5. 1
(1)  After how many hours does 1 kg of sugar remain undissolved? 2
Y
AN
0.5
> X
T T
057
B
-1

The diagram above shows the graphs y =sinx and y=cosx in the domain 0<x<27x.
The graphs intersect at points 4 and B.

(i) What are the coordinates of 4 and B? 2

(if) Find the area enclosed by the two graphs between 4 and B. 2
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Question 14 (continued)

d)

On 1 June 2006, Patrick invested $20,000 in a bank account that paid interest at
a fixed rate of 7% per annum, compounded annually.

(i) How much would be in the account after the payment of interest on
1 June 2016 if no additional deposits were made?

(ii) Patrick decided to add $2000 to his account on 1 June each year beginning
on 1 June 2007. How much is in his account after Patrick makes a final
depositon 1 June 2016?

(iii) Patrick’s friend Bella invested $20,000 in an account at another bank on
1 June 2006 and made no further deposits. On 1 June 2016, the balance of
Bella’s account was $49,565. What was the annual rate of compound
interest paid on Bella’s account?

Differentiate log, x°.

Marks
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Question 15 (18 marks) Start a New Writing Booklet.

a)

b)

A spokesman made the following statement about immigration:
‘Over that period of time the number of immigrants was increasing at a

decreasing rate”.

() Given I is the level of immigration and ¢ is time, what does the statement

mean about

dl d?1
— and —— ?

dt dt?

(ii) Sketch a graph of immigration against time that fits the above information.

(i) Shade the intersection of these regions.

x<?2
yv<3
y = |x]

(ii) Hence, find the area of the region defining the intersection.

The speed of a train was recorded at intervals of one minute. The times, in
minutes, and the corresponding speeds v, in kilometres per hour, are listed in the

table below.

Time (min) 0 1

2

3

4

Speed (kkm/h) 0 24

35

28

50

Given that the distance x,in km, travelled by the train, may be found by
calculating the area under a velocity/time graph, use Simpson’s Rule with five
function values to estimate the distance travelled by the train during the first four

minutes.

Marks
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Question 15 (continued) Marks
d) A parabola has the equation 16y = x* —4x-12 .
€)) Find the coordinates of the vertex. 2
(i)  Find the coordinates of the focus. 1
(iii) Find the equation of the directrix. 1
e) A canis in the shape of a closed cylinder with a height A cm and a radius r cm.
The volume of the can is 200 cm3.
(i) Find an expression for h in terms of 7. 1
(ii)  Show that the surface area S cm? of the can is given by the formula 1
400
S=2nr?+ — .
r
(iii)  If the area of the metal used to make the can is to be minimized, find the
area of the can to the nearest cm?. 4

End of Examination
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
() l2x-s\ 213
AN
/N

"%'(liws)é_-lf) —(2x-8) £ >3
2X £=\g 2A -5, = —~13
oL £ g 2L = =K

L 2 — 4+

P P y N
—4 9 =/

@) Vi A* +5xX -84

X7 7 ~ -7




MATHEMATICS — SECTION | - MULTIPLE CHOICE

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
_ e
@ < 2 .
~—1 _— )
f? =2 42 +a 4
I
= i L -
2 o
= |5 ()
&
1&o-& .
@ tosec (T4 O) S \‘ A
S (THE) Lo 7E
- I
—3SiInB
SN
SinGg N
G) b=t B &
@ o, @
\— e

=3

o o ®

)
I




MATHEMATICS — SECTION | — MULTIPLE CHOICE

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
@ log  (XA42) —log X = log ~+
N ——— ‘ = el S
o S
XA+ =4
3L = L TN
cx=zx B
===




MATHEMATICS — SECTION | — MULTIPLE CHOICE

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
(3) 4 = !
e’

(@) FGO = a— sinax

ey

= =Sy A 4+ A

QMPIEMQ = |

Pﬁr‘l‘oo\ = A =717 = (A‘)
52, N

@ ’brn{ﬁ Pot‘m+fs brwme. X —intscents

~ e 4 X-intecepts @
© o= © -

between ~1- & L, £1{x) >0 f*‘\

()

0
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MATHEMATICS - QUESTION NO: Il  corBinuedd
SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
a) 5_2 "is o — N R EISEEPS P ,f,g?-ﬁtraﬁy veas wel) |
o - R - _done
2 5(-3) ~a(x-2) i |
Oc-axx-3) - ) - - . -
= Sx -5 —am+4 (mark) - B B e . .
(1 ;z)cx-s)
= 33&-4] C‘mvk) 2 -
| Oc-a)(x-S) - -
) — X J—'hQ. \/— +o2. - - | Jome mustakes where.
\E') ~o \/- +d @1—4‘ o S { | made by mo!ﬁ;piﬂﬁé__
. Clrnm»h) = ‘32__ . o | byV5 =2 instead of
K R o _ (6+2
| o = r-ﬁa (i ma rk-.) - [ B - N
& ;) in 4he reaaarpumaoq ANOP 1S 18:1'::24:; Lon 0_] ( mqu) IR 3‘”"“’6’ well done_
! Inlecvor angles o fegolalpestagon =180%3 ) - e
- - . =D G m:ujﬂ [ S
{onP =180 "—~08 - - . L
7
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MATHEMATICS - QUESTION NO: || corvBvued

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS

w) InANOPandaraN

__ON= M@ [ouec feegeler pestagon] )

Studerrtd sheuld Hidy
Up the? proofi

NOP = |?.G‘~?Mi___ [equal intenorangies]

of = QP [ sdud fgolal peaia

and bt mone lonctk .

. ANOP= AP&N (SASTEST)

well oforig

A A A /
ua) OP@ T OPN 4PN +tMPQ

/1 5 Be' +nNPN +BC
f’ NP = 1OF 72

=36 Cilrnerle)

L)) Tn = o ¥Cn = )b where a=6 , d =i —Ci mw-k\}

well done_,

=e+Cln~D)

) Tt nuvmiser b erces

 Shaan ié?-w :k.('_f\-,st‘.ﬁ
¥ ~d

o 1 [ q-l'lJ ,,,,, I :
* k . ’ WL plong
Jiz+cn-d1] =AScrnS|  (lmwekd | | B
3" ~ C Lvineele ) / ) o
/
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MATHEMATICS -

QUESTION NO: 1l corrbnuted]

e

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMIMENTS

z) a=3t-2
= 5%‘

@my MARRE MADE

2‘1: o w WMent=o, W= 2 S, e=2

z;;aﬁ
p

_WX$“{3,

2

2

-2
- rlsl —1—211’ +C

x= 2 —4 42644 Cmede)

N THY PEET WHT

C‘ mwk.)

 NECETINETHE

Nhﬂ/‘\‘t—.:c A =4 ’

SINCE (1 WA Cloce.

whontss |
¥ ‘T-%@aw.::: 5L +o + 4
2

r%c)—"j

= 515
M‘tOLelcS 5iv'5unbn -+ & r‘;qh‘]—

' oA

%5 S.u.avwb [ ma.rk..\

Mény S'fuq’cnf:l /—cﬁ’

*lln(X )

o’ff p.8 ﬂom.r?"m]—

M by Mericl Were.




MATHEMATICS - QUESTION NO: |22

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
1) A(_mS = ( 18)+(-158)_+ (C12) + + VU
| A== 18 4:=3
Sp s g fsza t(n= f)d]
Q 5 (- le+rn-—n><37 . R
o= 5 ( 36 + 3n- 5) . o
!
O = n(3n=39) et U
CNLE=. O er =13 USSR N dBAj maend-ie: ngq):(}
Bt 020 as “>o 'Hsusn l% [ "‘S”d“*ﬂ"é"”
NOE" A (ot ops»hrmds VY
. 1 hed
b1 i ﬂw@‘”{aﬁ.ﬁﬁmaﬁ
- " L, T ~l——aai( £ . ract
yz wrr} COI"\C[U_E:CV? ,Frg} port
2. tzwL
Edher u_ 6= % \6(- 5) @ 4~ 3= 43; & -!-4-) Mast 9'*({0[0/4\3!‘9 .-
- < < s b Hhe mat‘{(.‘]%v e
Su-l8 = x-S 3 Y= 9= _x+.4 JEr TR whane
............ DC;:BjtJB = O X~ 3 j-H 2= 0 |




MATHEMATICS - QUESTION NO: |2 coyriinued

SUGGESTED SOLUTIONS

MARKS

a~x 'if”btwrC;
4= [@

J

N

MARKER'S COMMENTS

D (0,~2)

- az _{_ AR

Seme & o’ 1x0=1 dmo(.m.
ot 20

= 3J—6
A= Eh (a+ b)

| penallSle a mal‘kw

) Lmod< eachh™

= $x 3= (3] +J1c)

=238 0%

Full w\arl(s.nlrveﬁ t'P
tneg rirech

CO X L

/r{)m
|| WS carried »éurwaraf
4

"o

Ui
i NE N

M

MC:?f*A 6! ‘l’h!l -

| c,arreol—lj some ol d net

wirde sin O but T d J
' et Pemhse g




MATHEMATICS - QUESTION NO: [ coph'nued]

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
Ay BT exTrer-3¢
St oshona rj ?omﬁ's Praang LJ/\M 3%‘ O \
C(x+3)(x-2)=0 ]
. X=-3 x = 2 S L ’Fer""‘e"o‘"d/r o f,{,g,&_m

P
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MATHEMATICS - QUESTION NO: |) continuec

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS

('—3 . 33 I,

AY

{Jﬂcu M o
&ﬂ:mn hao(*!—a l-e,

i +w‘m ng pamis

%f
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L
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MATHEMATICS - QUESTION NO: 13

SUGGESTED SOLUTIONS

MARKS

QI3 ) ll) oA=08=4HB =09

MARKER'S COMMENTS

L AA08 U‘WMM

gﬁaﬁ—;igﬁ‘ 7?' .

P

i) Shadsd  cwen = A qu;. - Eé fzg' -4 *‘2'5644@7

—
~——

J’ — L xox sk ]

—-’*/ wmw’c 6’7’

Lo 2

‘__0 17 - [_o 13522’, — . UO5 & fé ')

ey mmm’ erw"r

= . 2:4713

g

= 2.47 - ! .
:.f}_ A8 =5 =1  fer B
e (Rl = 21 A8 = "K"" - 3
] i




MATHEMATICS - QUESTION NO:

12 conbnucd

SUGGESTED SOLUTIONS

MARKER'S COMMENTS

Qi3 (¢) —0p

/

= 2col A cosec A

125

Sec A+ B -
Lts = Secn+) +secA—l - 11| 4 ek 'f_ww.j'
 Sec’A — 1 D  Mdder evrer.
— =2sechA - L -
+an*A
L S O
= 2 %
e (’4 secZﬁ - . Ao
,,,,,, = 2 x e 2h S (| N
e 2 cot A cosech S SRR R :
e . I
T, = a+d =37 @ - B Ras o e o
T = a+sd =17 @ R N [ Py
G0 ud=-20 . ) .
. d=-5 !
subilitalirngy d=-5 e @ — o
- a_'—-_6 e 3 77 M EONL A e = R A = o - o =
o e =42 S / o B o
Sip = lo [2(4n) + Gx€5]] -




MATHEMATICS - QUESTION NO: 13 conhnvies!

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS

K sk for oy

sl weT EytET

{
1 -

—_ l{pz ‘{t"%-f%

i) Y=l lesF)

ey K —SenZ
Y & i,,CbS.Z.W R

= — S

oS X
= —tanX




MATHEMATICS - QUESTION NO: 1L
SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
DI :’)-— Dﬁ-iﬂj(; Wz X v = i@jf * Evglvate He
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MATHEMATICS - QUESTION NO: - coalavedd

SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS

_teax =t

T et
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MATHEMATICS - QUESTION NO: {Ly continved

SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
i Let A bhe Mo vglue of He accomt on 01/07 2007
A= 20000 s .07 +2000 -
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MATHEMATICS - QUESTION NO: |

contiaved

SUGGESTED SOLUTIONS

1@.%3

MARKS MARKER'S COMMENTS
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MATHEMATICS - QUESTION NO: |5 (\& mar Ks)
SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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