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SYDNEY BOYS lllGll SCHOOL
MOORE PARK, SURRY HILLS

2013

TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION

Mathematics

General Instructions
s Reading time — 5 minutes.
e Working time — 180 minutes.

e Write using black or blue pen.

* Board approved calculators may be used.

s Show all necessary working in
Questions 11-16

Total Marks - 100 Marks
SectionI - 10 Marks

o Attempt Questions 1-10

o Allow about 15 minutes for this

section.

Section II 90 Marks
e Attempt Questions 11-16
e Allow about 2 hour 45 minutes for

this section.

Examiner: External Examiner

This is an assessment task only and does not necessarily reflect the content.or
format of the Higher School Certificate. :
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Section I Objective-response Questions
Total marks - 10
Attempt Questions 1~ 10

Answer each question on the niultiple choice answer sheet provided.

1) lf:::lf 5+ cos? @ eqﬁals
Ay 1
(B) % +cos? 8
(C) 1+tan?8
D) 1+cos?d
2

SN T

RN

. In the figure above, x equals

(a) 31
B) 34°
© 40°
D) 48°

3 -

70° _ 50°
D 4 c

In the figure above AB||DC, AB = q and DC = p. BC equals

{p+q) sin50°
2sin70°

&)

(p+q)sin70°
(B) 25sin50°

(p—q) sin70°
(C) sin 60°

(D) (p—~q) sin50°

sin70°

4)  The period of the function f(x) = sin (Bx — g), xeR is

@ Z
21
® 5
© 2z
kis
o) 3
5)  The solution(s) of the equation e* + e~ = —%, where x € R, is (are)

(A) InZonly
(B) . £In2
~(C) —In2only

(D)  None of these




6)  From the graph of y = f(x), when is f'(x) negative?

y

(A) x<-~3orx>3
B) -3<x<3
) x<-3orx=3

D) -3<x<3

7)) IfMis decreasihg at an increasing rate, what does this suggest about 5;—1: and

aM dazM
(A) I <0 andF <0

dM dZM
B) s >0 andd—tz <0

aM dzM
(C) E <0 andm >0

aM d2M :
(D) E >0 andm >0

|
W)

8)

9)

In the figure, the radius of the sector isr and £ POQ = x°. If the area of the sector is A then x

equals
w
® =
© =
(D) 1?2:4

Which of the following expressions gives the total area of the shaded region in the diagram?

@ [ fGydx
® —[°fe)dx+ [} f(x)dx
© =L f@dx+ [} feyde~ [} flx)dx

O [ Fede+2 [ fydx




10) Which of the following is the derivative of y = In[f (x)]

(A)

®)

©

®)

f(x)
fl(x)

flx)
F)

i
(0

Jadc))
£1(x)

End of Section I

Section IT Free response questions
Total marks — 90

.Attempt Questions 11 -16

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 11 (15 marks) Use a SEPARATE writing booklet.
(a)  Factorise x2 — 2x + 1 — 4y?

(by  Simplify
35k+2
27k

(¢)  Simplify :
log(a®b?) — log(ab?)

logva

(d Solvex?+2x—8>0

(e) By considering the cases x < 1 and x > 1, or otherwise, solve
[1—x|=x-1

() For the parabola (x — 3)? = —4y.
[6)] Find the coordinates of the vertex.

(ii)y  State the equation of the directrix of the parabola.

(g) Prove
sin g _ 1+ cosB
1—cos#  sind
(h)  Evaluate
x—2

R x? x—6
@) Find the equation of a straight line passing through the point of intersection of the

lines ly: 2x —y — 4 = 0 and l,: 2x + 3y — 12 = 0 and perpendicular to the line
2x—-3y+1=0.

(i)  Findthe ¢qﬁation of the tangent to the curve y = 2 sin 2x at the point (g—, \/7)

End of Question 11
I,




Question'12 (15 marks) Use a SEPARATE writing booklet. Question 13 (15 marks) Use a SEPARATE writing booklet.

(a)  Draw a number plane and mark the points P(—2,2) and Q(—4, —2). » (a)
@) Show that the equation of the line through P perpendicular to PQ is given by 2
x+2y—-2=0
(i)  The line perpendicular to PQ through P intersects the x-axis at R. Find the 2
coordinates of R.
(ili)  Show thatthe mid-point of QR is (—1, —1). Mark this point T on your diagram. 1 ‘ b
(iv)  Find the perpendicular distance from T to the interval PR. 2 (c).

(b)  x and y are positive numbers. x, —2, y are consecutive terms of a geometric series,
and —2,y, x are consecutive terms of an arithmetic series.

(6)] Find the value of xy. 1

(ii)  Find the values of x and y. 3

(iif)  Find the sum to infinity of the geometric series @
x—2+4y . 2

(e)
(©)  Given that @ and ma are the roots of the equation x? + px + q = 0, show that
mp? = (m+ 1)?%g 2.
®
End of Question 12
—8-

/

Differentiate with respect to x:
@@ x sin-x

(i)  In(x?+4)

(i) e5*+x

The graph of y = f(x) passes through the point (3, 5), and f'(x) = 2x — 3. Find f(x).

Find:
®

f Vx +10.dx
(i)

]
f sec?2x.dx
0

Consider the curve y = cos 2x:
@@ A Sketch y = cos 2x for 0 < x < 27,
(ii)  Find the area between the curve y = cos 2x and the x-axis fromx = 0tox = .
The population P of Newcastle after t years is given by the exponential equation
P = 50000e7008¢
(i) Find the time to the nearest year for the initial population to halve.
(i)  Find the number of people who leave Newcastle during the tenth year.
A continuous curve y = f(x) has the following properties for the closed interval

—3<x<5:f(x)>0,f'(x) >0,f"(x) < 0. Sketch a curve satisfying these
conditions.

End of Question 13




Question 14 (15 marks) Use a SEPARATE writing booklet.

. Question 15 (15 marks) Use a SEPARATE writing booklet.
(a)  Giventhat f(x) = x(x — 2)?

(a)  Giventhat in AABC, XY||BC and RY||SC,

()  Showthat f'(x) = 3x2 — 8x + 4. 1

(ii) Fiﬁd 2 values of x for which f'(x) = 0, and give the corresponding values 1
of f(x).

(iif)  Determine the nature of the turning points of the curve y = f (x). : 2

(iv)  Sketch the curve y = f(x) showing all essential features. 2

(v)  Use your sketch to solve the inequation x(x — 2)% = 0. 1

(b)  Aneconomist predicts that over the next few months, the price of crude oil, p dollars a
barrel, in t weeks time will be given by the formula
) ‘ Prove AX: XB = AR:RS.
P = 0.005t% — 0.3t% + 4.5t + 98 :
(b) A couple plan to buy a home and they wish to save a deposit of $40 000 over five years.
® What is the price at present, and how rapidly is it going up? 2 They agree to invest a fixed amount of money at the beginning of each month during
: this time. Interest is at 12% per annum compounded monthly. -

(ii)  How high does she expect the price to rise? 2
@) Let $P be the monthly investment. Show that the total investment $A after five
years is given by
A =P(1.01 + 1.01% + - + 1.01%9)
(¢) A coin is made by starting with an equilateral triangle ABC of side 2 em. With centre A (ii)  Find the amount $P needed to be deposited each month to reach their goal.
an arc of a circle is drawn joining B to C. Similar arcs join C to A and A to B. Answer correct to the nearest dollar.

(c) A train is travelling on a straight track at 48 ms™. When the driver sees an amber light
ahead, he applies the brakes for a period of 30 seconds, producing a deceleration

of I%E t(30 — t) ms™2, where t is the time in seconds after the brakes are applied.

(i) Find how fast the frain is moving after 30 seconds.

(ii) How far it has travelled in that time.

(d) Two ordinary dice are thrown. Find the probability that the sum of the numbers on the
uppermost faces is at least 10.

: (¢) Consider the function f(x) = x?Inx — -
@) Find, exactly, the perimeter of the coin. ‘ 2 . . :

" . . () Show that f'(x) = 2xInx.
(ii)  Find area of one of its faces. . 2

(i)  Hence find [, 12 xinx. dx.

End of Question 14
End of Question 15

10— -11-




Question 16 (15 marks) Use a SEPARATE writing booklet.

(®)

¢
’ (2

<3

1

A B

ABCD is a quadrilateral with AD perpendicular to AB. Given that 2 CAB = fi,

2ABC=a, £ACD=6,AD=pandBC =q.
) Show that £ ADC =90 — (6 — )
(ii)  Using the sine rule, prove that

__psinfcos(6 —f)
- sin 8 sina

(b) Consider the functiony = f(x) = 1 + e%*.
(H  Find f(0), f(D, f(2).

(i)  Showthatx = %ln(y —-1).

(iii)  The volume V formed when the area between y = 1 + e?*, the y-axis, and the

lines’y = 2 and y = 4 is rotated about the y-axis is given by:

4
V=g fz In(y — DP.dy

Use Simpson’s rule with 3 function values to estimate this volume. Leave your

answer rounded to 3 significant figures.

Question 16 continues on the next page

12—

©

(%53

Liy=mx+1

-5

In the above figure, the line L: y = mx + 1 cuts the circle x* + y? = 25 at two
points A(xy, y;) and B(xz, y2).

6 Show that x; and x, are the roots of (1 + m?)x? + 2mx — 24 = 0,

(ii)  Show that area of AOAB = %(xz - xl).'

End of paper.

— 13~




12013 MATHEMATICS ‘rRlAL soumoms

Jﬁ_ﬁ_ 4 (0S:l
L+ tantl

sect

.= 8in20 + cos’@

losb N

o J’ZL“

A+ 56+ 2b°

(1—UN\T).

6. £ (.3,(‘)“4..,,40,',..V,:fv,',,._:‘ D

= don*@ + (oSO 5<DL L3 =

. J22 = X =8 £2°
= 40° .

|
oo }

—3 {(:x)dat

B et

U None of fhee

] 4 ” ﬂat\s i' (L B \ D

“‘s“ B
- 1 [P 1- . ...—;... 54 B T o T U O P OO P

+ e = -

@é(ﬁf% @ ) (1—3> = —45
)/x 1) - 4j s’fﬂzﬁz }\(xgw\ 42(3~ ,
(b =_ ) K= ) =

(11 - 25 %1 +2y) O Vo) D

3k
B [25F% skig -3 )
(), 7{3 = ) (D Al

3 2k+2 “
= (3 ) =3 <j? -
(& /Oj“ +/975 (/czja,»f/o é) e — AT

Mutr\)( % O

(g) Slm% = \4‘6056
|-(0SH 3ANO

ng Sm% (_l +(3059\) - 5"\5 H_CDSB)
(l S () B
| = SISO
Zin 6
= | +6s®
14T
<nd
= RUS -

('LA)
t}ﬂ; Lo (3 ]{;/)

L0

k+
/O,

R

S /Oﬂ

X +4%0~8 >0
@(wzrr)(%i) >0

\ ] .

v ¢ b and x> O

(M

ey =0
Test o= / [H#S // 0 5o
£yS =9 ,

A= / @ (50)5”@

Z Al ution-




-

#q nigeton. (3 2)-

Dsnlx

D 4=
J i’jmsi%’f'@

—~
oy

412

4(7".71)_

4514
T gz (2

= - an
§= 2% Al

= Zﬁ.\
2
:/Tl(va-x})

o/ /nyj%/:@
Ja+/ %3

BuvesTioN 12, 2U .20 TRIAL..

=2z ﬂé . SR o

. 3 B
Lo L% Hefos m="3:.
o) gy )2, )
( 2)=-%(1-3)
2y-4=-32+ 7

—
P

Sur2y=l52C
OI'J (7: -3z i—"'ﬂ‘/_}h

.:zz,@

~——~—

+

4 7
) - HOT
J_QU— J=A4L—7,
, A 7T + i»
Q=41-{ly-7
of - Y-y e
Z) W N . \ — I NEup—

L G S 358 M1 1) 165 = A

) Ve T B %




Xty geo. == @ (x u)(x moz) X poc+q/

ceTRog X O y=TD=xe—ysd e .m p ( mYg cl/

e e e 2 N : i}
§ - @zt 2 O _ _ mp%‘; q/( £ _ _
o ~x%2-2%-% =0 - o o -
o L o P-hyrze -8 e e "
o o x(x-d+2(x—W R
e x—ud .= _ _ i

._:1 '-l>

— S - S _
; 2 + |\). r=g=5 S e I
= 2% I e T
_ _ \—"% . I _ )
- o - M e e e .
. \=C =% = S - s . o
B} gy . - . S I
e XN : e




LyniT — Dolationo

\Q'fi.{s:__,; =9 -9+C = c=%5 3
) ~ /Z/
NS
(c\/(i) /f:c-rlo ot
;_E(D\C+'U)‘+C / :
=
= _2{GFoy p Vv - <
/\'{’5 zz A /Q’mx7% (2/)
L pocs 2x = |5 >C _
0 L _0
il tar 0|k (=0
e
= = V4

=9 ¢=zpaco ow’“f* 243 3
ﬁ»@ muga. ...... 24338~ 22 Y66 -

ﬁ(d) =Con 2o . B
A ,
v/ j /flr
N\ /TN VARV a4
/5 \ [ O
‘l [\ ) / UL U
PANE A2 N A S e
r\ / /]
N N/
T % SN
(4)  Area = oo 2% dol [ oo 2ot [ xR
) 37
e e
(L | I — —"
e PR
/"o ! | L= 2%
E /60 ok W e (o ) 3 i
_ ! N : ! [ ,
- / (£ /
;2_ S gae vniTs v S~
4 -+
[2) f=soco00 ef”'”“ ‘
N > — O’
[\ =7 ()’25’000 = 25000 = S0000 ¢
C 7 —0.0% T '
O S‘=
An0-5 = —0:08L
= 66935 yours. / @
A=y /,,Q raoresT L,««w\ Vv i
" g Y otiesopf
/M\ 7["’(@) = ¢ = ﬂ: (:02?25‘266_ ;/___w




N | ' : QUESTION  Foug 7eg sy,  MATHEMATICS oIl
[&(f)g -3<x =S flx\ >o-(—//>g\) SO S Y imeren a) o ]/ws lx-2)T 14t (ee) P90
et ’ R ‘@"C//W\_L? = L 44"1—4{. | 4 e
- —f ,
1 LDC)<O% = %/76‘) 1S concod ACWIN 0‘/("/ W-gx +r4 S I . >
f — PosFE dnd rertaomy “) L& o Wiew £210 P e1rg
Vo Y ey SaF-Yatd > ’
1 concove down /v shens )_ NoTE
| PR (21'7’)61' > A bt nasomiien  SCCLRA
I‘/ | / \ :LFL =0 whan TZ10 fek ofeat <9 12
_ T—S J‘/ \ - JL’77')\7=.\7/"- . A/{auf‘&j"‘uc;_ a(e—nva-&/ M
2 L 27 > O oI nenasl
| \\/ . . . HowWEVEL ;
, “ fla=Ex-§ Faietlicis doed uZole " over Hhe
: = Lra - Cnent few mvn+‘\€ o Llo
4 ‘ x LZ M./::Y wfwwzm £ =to wweada
-t 1_/‘{ M/va:{’ 1o, P = HE\‘(IIE
-uf’). i Ao A‘—*f '
eereg -
: r= 2
|- o -
| "‘) Percoalor . cmtenth of
(’)‘ f = -oo;zéi 34 s 451 F9Y p=dro
X 4 A2xT2
i) Wien £=0 Pz 9%, 498 o 3
: . ':o27l‘ v,
— ‘1/;‘ cos 462 +4-5 “) 4 ra ottt 0(
- i / Area 3
: whae ¢=o0, 46 = 4<, {4-50/# 5“(7 ’ '\J7 .
Dot : A:fl"'ﬁcﬁ-,e‘f‘?x{r ‘(6 - 49«;}
""") d//~ z0 ,Lg'(bu . ‘ 2 ~ :
af R ;(—,,7 - w’é_r_ VQ—'_I.‘"/.uNS
A00 To Ced g deT - 47T
3¢ - 7204 +900="0 .I T 3 .z
— 4o A -0 '
~ lt’ {0 +300 - a?TI'—-ll/i_ m\,
(% -9 (z«zo) o . :
A= 0/30 :L(ﬂ"‘l/i_-)bm.v

<l **03f—o-6

i
. 203 wlow a=10
' HM— ﬁaMubM’q’(




el
@ AXXB =A4NMC (?.,q‘mhcu—
;L»tvmrw"ﬂ"”-” )

mins < At (0
CUAXIXB = AR RS - 2=
b () Amk afher | o

= Ixl-ol
Ak afde 2 s
= Pxloi’ & Pxtoy
=(P w leo1" & Pxleen) xl-o}  Px oy

= P (\-0\3 ¥ leor "‘“)

e hk e 0

L) .
= p( \v’mwa— \ <01 ;—7~~-. i \-m)
as r..a7w‘.—u& 2

T,
p x l-otx (1-0l "~1)
Loy —1

(\‘A’) xr =

- pwiol¥ (l»cJ\ecw Y,

.. 4eoDO

Sy =

Aoood

_aemm
tot (1-014°=1)

= 4§4. A28 —_ -

. ..)'

37" 25
P
7z = _f-—- — ,5:.—— 44t e,
B giXe} 25
\ =0 o = C_’
oy = et - pasc
oo 25~

(“) ME'BO ® 'S-po e ¥ aut

Plak bamgy |o)— Plio)* ?(\\) + Pl)

A
i = plut, SSAH) s, R
= __Q__ ’
3¢
e
(e £ly =2 dom _2:;_—
. 2z
d) f'x) = broe 2% 3L T

- £ [ 5],
4]
- {f%fmzw’f'& .
= 2L ";F

@Ueynoz\/ 2(9 THQC/ 2"“-?\:. .

(a)c,)[_/lra(&w 120 - Cou/s) CLSUMA)

L ADC= 360- O -t - © = Q”o caH/S)}
= 0= 6 tdep. (s qnd)
= qo -~ ( @';6 N

&Q

'C_” P
C”) @ 9\{“(3> ) g.y\d\ _ @ Sm@ S’W\Q R
PGHO Dsi~b @S\r\ Q‘— gm(‘i0~@*m
SnO siath. = f—aSC@ “/5)
= Faw/bcosﬁef{b) o 3
Erne S'ma\ :




(() &?<@> P
PO = et
&(l)tl-re

). U shee™

13 (( m) < Ll‘(lw\(z)) + MB) )

KIQ enihsd

G)  weEmx 1 O
QO \Q,L o o< e fice (X/,}j)
x, %.v,I;ZS'@ 1S O /ae/"L\ CurLes .
(:"ﬁ""l)'txl + 2V\7L( "ZL("- >('1'”/"\ X +me,fl-ZS

= ey 1) 2S5

= Y »1553m @

2525 NM@
©.




