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

Section II Pages 9-16
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* Attempt Questions 11-16
¢ Allow about 2 hours and 45 minutes for this section
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STANDARD INTEGRALS
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Section I 3 Which of the following represents the solution to |x-1|=3?.

10 marks .
Attempt Questions 1~10 ' . ~<—@ &—>
Allow about 15 minutes for this section ) A) ) 4

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

(B)

1 Inexact form, which is the solution to the equation 2x? —5x -2 =09 ' 2 4
(A) x=1 53 -<—0 o—>
4 © -2 4
® x-222 | ~ |
' ()
3 2 4
©) x= e
4
D x= 524 \ 4 A raffle consists of twenty tickets in which there are two prizes. Darren buys five tickets.
4 i First prize is two movie vouchers and second prize is one movie voucher. ’
The probability that Darren wins at least one movie voucher is
2 Whatis the focus of (x—3)* =8y? . (A) 25_0
: ' : 27
A) (03 : B) =
) (03) _ ®) =
® (2. ;
. : o =
© @3 16
: 17
3,0 . } . : Dy L
™ (G0 ® =




5 The graph of the derivative y = f'(x) i - ‘
graph of the derivative y =.f(x) is drawn below. 6 Inthe diagram, ZCAD =114° & LACB =52°. DE is a straight line. AG bisects ZCAB .
y

c

y=1'(x)

7

| |
! What is the value of Z4GB?
I .

‘ 8 33
A maximum turning point on y = f(x) occurs at - ®) 52
A x=-~1
© 62
B) x=3 ; :
‘ D) 85°
€ x=5 I
D x=7




9 The solution of V2cosx-1=0 , where Osx<2s7 is:
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The graph above represents the velocity (¥ m/s) of a particle after ¢ seconds. The particle
is moving in a straight line from rest. )

Which of the following best describes the shaded region? -

(A) The acceleration of the particle after 2 seconds.

(B) The digplacement of the particle after 2 seconds. 4
(C) The distance &avelled by the particle in the first 2 seconds.

(D) The velocity of the particle in the first 2 seconds.

Which expression is NOT equal to log2 (%) ?

log, 2
A 100 (L
0g. 8
- (1
log,| =
(B) 8
log, 2

(C) log,1-log,8

(D) 10g21~10ge8
. log,2




Section II

90 marks

Attempt Questions 11~ 16

Allow about 2 hours and 40 minutes for this section

J(x) . Answer each question in a separate writing booklet. Extra writing booklets are available.

In Questions 11-16, your responses should include relevant mathematical reasonmg and/or

calculations.
x .
Question 1'1 (15 marks) Use a SEPARATE writing booklet.
(2 Given that the point (—3, k) lies on the line x + 5y —7=0, evaluate k.
. (b) Solve for x such that 2x — = ; 3 =6.
The shaded region is best described by: -
B (o . 2 2
A) J’ () dv + J ) d (¢)  Factorise completely x* —4y” —x +2y.
4 B }
c L 5_23
() can be expressed in the form a + b3
® gwﬂ Jf@ﬁ | 25

Find the value of g and b.

9

3
(e) Evaluate J 12 dt.

1

(D)

@>jgwwma
Jf@gmﬁ

® Find the equation of the normalto y = xsinx at the point where x =

m.] ]

2
(®) Using the Trapezoidal Rule, find an approximation for J e dx
. 0
with 3 function values,




Quésﬁon 12 (15 marks) Use a SEPARATE writing booklet.

@

(b)

@

(©

Differentiate with respect to x:

Each hour, a grandfather clock chimes the number of times that

0 log . X
4x
(11) e!mZx .
) e2x
Find J _
4+e

corresponds with the time of day.

How many times does the clock chime in one day? -

The curve y = ax? + bx + 2 has a maximum turning point at (-1, 1).

EBvaluate a and b.

Two cruise ships set sail from Sydney Harbour (S). The Elvis Presley
Tribute Cruise (E) sails at 18 km/h on a bearing of 049° while the Michael
Jackson Tribute Cruise (M) sails at 21 km/h along a bearing of 151°.

®
(i)

Ni

Show that ZESM =102°.

Calculate the distance between the cruise ships to the nearest

kilometre after 3 hours.

E

10

\
)

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

@

(b)

©

YA
C(5,6)
A(L1) .
0 . %

ABCD is a parallelogram with coordinates as shown in the diagram above.
@) Show that the equation of line BC is given by x — 3y +13 = 0.

(ify  Find the length of AD.
(ii)  Find the perpendicular distance between the line BC and 4(1,1).

(iv)  Hence, or otherwise, find the area of 4BCD,

The area of the sector of a circle with radius 8 cm is %’—r- e’

Find the angle that is subtended at the centre of the sector.

Consider the curve y =2x* +3x* ~36x+4 for -5=xs5.
(i)v Find the stationary points and determine their nature.
(ii) Find the point of inflexion.

(iif)  Sketch the curve for -5=<x =<5,

(iv)  Find the maximum value in the domain given.

11




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

(a)

A jar contains 27 buttons Twenty of the buttons are heart-shaped and ten
of the buttons have silver sparkles painted on them. Each button has least

one of these two characteristics.

i) Explain why the probability that a button chosen at random which

is heart-shaped and has silver sparkles is —; .

(ii) Two buttons are selected from the jar at random without
replacement. Copy and complete the tree diagram below

indicating the probabilities on each branch.

H
H S
17 B.
27
7 H
27 s s
B
3
27 H
B S
B

'\ KEY

H = heart-shaped
§ = silver sparkles
B =both

(i)  What is the probability that when two buttons are drawn that

exactly two heart-shaped buttons are selected?

Question 14 continues on page 13
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Question 14 (contimied)

(®)

©

A rectangle ABCD with height 5.4 cm is inscribed inside a nght-angled
triangle POR. PO =12cm and QR =16cm.
S is drawn perpendicular to PR.

Q
B T C
54
-
P 4 S D R

@) By considering the area of APQR show that 0S=9.6 cm.
(iiy  Show that QC = 7cm.

(ili)  Deduce the area of the rectangle ABCD is 47.25 cm?.

=Y

The diagram shows the graph of y = log, x. The region bounded by
y =log; x, the line y =1 and the x and y axis is rotated about the y-axis to
form a solid. :

) Show that the volume of the solid is given by
i

V=7rJ. e’ gy,
- 0

(ii) ~ Hence find the volume of the solid.

End of Question 14

13




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

(a) A particle is moving according to the function x =9’ —Inz, ¢>0 - L y? y!
A . .
where x is the displacement in metres after ¢ seconds. ’ @ _ series is defined as: 1, (1 - y)2 ’ (1 _ y)4 s yR0&y =1
)] Find an expression for the velocity of the particle. 1
: . : Determine the values of that the ab i
(ii) Hence, find when the particle comes to rest. 1 “infinite sum. s of y so thatthe above series docs NOT have an
(i)  Explain why the acceleration remains positive for all values of 2. 2
, » ®) ; _ _ : .
A

(b)  The following equation T' =16 +75¢"** models the temperature in 5

degrees Celsius of Helen’s cup of coffee, ¢ minutes after she pours it. / ; .

()  Find the initial temperature of the coffee. 1 473 :

(i) How long will it take for the coffee to cool to 35°7 2

(iil)  According to the model, what temperature must the coffee 1 '

. eventually cool to?
A
(iv)  Find the rate of change in the temperature of the coffee after 10 ' 2 . 1
minutes. : ! .
: . o) >t .

(¢)  Reymark borrows $50 000 at the beginning of 2013 from his local S

Building Society. The loan is to be repaid in equal monthly repayments of Samantha is a keen mathematician. She has developed an equation, which

$900, with interest charged at 7.2% p.a. at the end of each month, just is also drawn above, for the depth of water in a river near her home. The

before each repayment. depth is modelled by the function

' ’ ' - . w
Let A, be the amount owing after the nth repayment. d= asm(m‘ + —3*) +c

i) Show that 7 2 where d is measured in metres and ¢ is the time in hours, The time

1 between successive peaks in her model is exactly 12 hours.
A, =50 000(1.006)" ~900(1 +1.006 +1.006% +...+1.006™").
) Write down the value of the amplitude, a.

()  After how many months will Reymark have halved his loan? 3 (i)  Findthe value of c.

(iif)  Find the value of .

Samantha would like to cross the river when the depth is at.its
lowest.

(iv)  After how many hours will the depth be 1 metre?

Question 16 continues on page 16
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A Question 16 (continued)

(c) Consider the diagram below.
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OAB is a sector of a circle with centre at O and radius » such that

140B=".
776

! RSTU is arectangle drawn inside the sector and ZROA =@ as shown in

the diagram where 0< 0 < %

® Show that UT =rcosf—~/3 rsinf. ’ ) -3

(ii) - Show that the area of the rectangle can be expressed as: 2
A= rz(sinﬂcos6~\/§ sin® 6) ‘

(iify  Hence show that the value of 6 which will produce the rectangle 3

. .
of maximum area is —.

End of Paper

Kimon Kousparis (Convenor)  Casimir Catholic College, Marrickville

Magdi Farag } La Salle Catholic College, Bankstown
Tlham Ayoub Casimir Catholic College, Marrickville
Svetlana Onisczenko Sydney Grammar School, Darlinghurst
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CSSA 2013 TRIAL HSC - MATHS SOLUTIONS

Seetlon 1
10 Marks

Questions _1-10 (1 mark each)

. . Targeted
+ Question Answer Outcomes Assessed Performance Bands
1 D P3 2-3°
2 B _ P4 23
3 A P4 2-3
4 D H5 3-4
5 C Pé 4-5
6 D P4 34
7 C H4 34
8 A H3 4
9 B H5 4
10 A H5 4-5
Section IT
90 Marks
Question 11 (15 marks)
() (2 marks) (b) (2 marks)
Sample answer:
X+3
Sample answer: 2x-"——=6
Substitute (-3, &) into the lme x + S5y—-7=0
3+5(0=7=0 br-x-3=12 -
5k =10 3x=15"
k= 2A x=5
(c) (2 marks)
Sample answer: :
P-4yt —x+2y= (x+2y)(x 2y) (- 2y)
=(x=2)x+2y-1)
(d) (2 marks)
Sample answer:
5-25 2443 _[5-2V3f2+43) _ 104854 -6
2- 1/_ 24483 4-3
=4+3  ra=db=l
(0) (2 marks) .
Sample answer:

b 3 9 ‘
2 2.% 2.4 2 4
T =21 =2 2 =962
J) e [St :Ix 5(9) 55

() (3 marks)

Sample answer:
y=xsinx/

¥ = xbosx +ainx
atx =1;-, m=1

. gradieat of normal = -1

" (8) (2 marks)

Sample answer:

je din [f(a)+2f(a+b) f(b)]
=-2—[l+2(p)+e"]

030517

Question 12 (15 marks)
(2) (i) (2 marks)

Sample answer:

Let y= lof,x using quotient rule
X

1
4xx—-Ingxd
&_ T x v
dr (ax)
_ 4-dinx
16x?

(a) (i) (2 marks)

d
L = 9500 20 x ™

=2¢"% sec? 2x

(B) (2 marks)

ELRlRE S W,
yyw —zn(_H »

Equation of tangent

ip=Zax-Z
Y73 2

SLYy=-x+r

u=inx, v=4x




() 2 marks)

Arithmetic progression =2(L+2+3 4.+ 12), where #=12,a=1, =12

s, =%(a+1)

S gle.lzf‘i(nu)J:lss

(d) (3 marks)
y=ax'+bx+2
¥ =2axih

Turning point sceurs at (-1, 1), substituting

Equating equation @ and @, =-2a+b
-l=g-b

(&) () (1 marl))
[EWSM =151° ~49° =102°

() (if} (3 marks)
Distance SE= 183 =54 km
Distance S = 21 % 3 =63 km

substituting (-1, 1), 1=a—-b+2

d=a-b o @
0=2a=04b . [+]
Qe=2a+h .
La=1,b=2

EM® =547+ 63% =2 x 54 x 63003 102°

Using cosine rule, = $299.631144
[P =91 km

Question 13 (15 marka)
() (1) (2 marks)
m <851

*5-2 3
equation of fine: y~ 5= lg(x~ )

3y=15= x=2

x-3y +13=0, as required.

(8) (i) (1 mark)

Perpendicular di.\slancem|—1—-$%2::1—3F

+9

) S,
=—— unity
Jio

(a) @ii) (1 mark)

Sa/mple answer:

AD = f(a-1) +(2-1
£ m
= Jﬁ units

() (iv) (1 mark)

Area-—-vlflax\ﬁﬁ

= 11 units®

(b @ marks)
ﬁzLXB’ x8
5 2
S6x2xm -
$x64
Hr _,
320
Zi:b’ or 63°
20

(©) (i) (3 marks)
y=2x"+3x"-36x+4
%=6x’ +6x-36

; dy
i hen . =0
stationary when ‘&

6x*+6x-36=0
P +x-6=0
(x+3}(x-2)=0

x=-3, x=2

7
%%-*—;12x+§

X =3 2
- 2
‘;—J,’ =30 30
cbncavity down ui:
() i) (2 marks)

di .
Possible polnt of Inflexion at =% =0
&
d!
Ex% =12r+6
12x+6=0

X=—

when x = -%. y=225

Test for chanpe in concavily:

x =1 ~0,5 0
dly .
cotcavity down wp

When x=-3, y=85

and when x =2, y=-40

Sa (-3, 85) is a MAXIMUM turning
point and (2, -40) i 2 MINIMUM
tarfing point.

A change in concavity exists, so (—-%,22.5] isa point of inflexion.




(<) (iti) (2 marks)
¥y b {5, 149)

-3, 85)
>(=0522.5)

-5 \/ S X

(c) (1v) (1 mark)
The endpomts of the curve across this domain are (-3, 9) and (5, 149). So the maximum value of the
cutve is 149,

Questlon 14 (15 marks)
() (i) (1 mark)
P(heart-shaped & silver sparkles) = % = % .

() (i} (1 mark)

(a) (lll) (2 marks)
P2 hearts)= Plheart/ heart)+ Plheart! both)+ P{both/ heart)+ P(both/ both)
LT 36,173 3 173 3
27 2627 26 27 26 27 26
_lso

351

(b) (i) (2 rarks)

Areaof APQR=%><12X16=96 em? .
By Pythagoras’ Theorom, PR =20cm.
Therefore, 96=%x20xQS
O5=96 cm,

(b) (ii) (2 marks)
AQT(‘ and AQSR are similar (equmngulnr)
or _oc QC (matc‘mng sldes in similar ttiangles are in propnmon)

os

=7, as required. -

(&) (if) (2 marks)
AQTB and AQSP are similar (equipngular).
gg —g‘p (matching sides in similar triangles are in proportion)

28 _42
12 96.
4.2x12
98="0%
=525 -
By Pythapgoras’ Theotsm BC =8.75 units
So the area = 8.75% 5.4 = 47,25 units?

(e) (D (3 marks)
y=logx
L Jog, x
log, 5
x= (E’h’)
xl =(ey|nﬂ)2
Py

!
So volome = n'j " gy, as required.
o




() (iiy 2 marks)
’ 1 yhis
) ‘_V=frfe’_"""a):=;r[e I
l .

In25
PUELIN
= N
(%)
® 23.42(2d.p.)
Question 15 (15 marks) )
(=) (i) (1 mark) ‘ i (8) @D (1 mark)
v=27" -%= 0
1
v=27* -; 27 =1 .‘J=lscc
d 3
(a) (iif) (2 marks)
: P
a=54¢ +'r7

Ast>0, 54:>o&rl,>o nas0

Acceleration will remain positive for all valugs of .

() (© (1 mark)

T=16+75e* . When t=0,  T=16+75"=16+75=91"
(b) (i) (2 marks) _

When T=35 535=16+75% "-;_9= . :.ln%=—og_¢

l2

st =15 = 6,86 ~ 7 minutos

(b) (i) (1 mark)
As t—=p0, T16
The coffee will cool ta the surrounding temperature, 16°

(b) (iv) (2 marks)
T =16+756" "‘%" ~156%% and when += 10 minutes

—‘% = —15¢"% = ~ 2,03 degrees per minute,

(e) () (2 marks)

4 =suooo(1 + 0‘6}-900 = 50000(1.006)~ 900

100,
4, =50000(1.006) ~900(1 +1.006)
4, =50000(1.006) - 900{1+1.006.+1.006%)...

. 4, =50000(1,006) ~900{1 +1.006+1,006? +...+1.006™)

(e (i) (3 marks)
Let A, =25000

. 25000 =50000(1.006)" =900(i +1.006 + 1,006 +...+ 1.006™ )

1.006" -1
2 25000 =50000{1.006) ~900 ~-=mn
0006y 0( 0.006 ]

25000 =50000(1,006) ~150000(1.006" 1) (+25000)

o 1=20.006) ~6(1.006" 1) = 1=20.006) —6(LODEY +6
; 5
! Inz

4(1.006 = =—4 =373
410060 =5 = » 008

After 37.3 months ReyMarks will have halved his loan,

. Question 16 (15 marks)

(a) (2_mzuks)
The Timiting sum does not exist if | #|>1
b >1 i.e.—yi——>l
(% [

TS0 pim -yl f-(l-pf 20

Expanding gives 37 —1+2y -3 >0 .'.y>%
(®) @ (1 mark) {b) i) (1 mark)
5-1=4 na=2 _ B rIbnrlmah'y}-v=3
(b)) (1 mark)

2= 3
=12 p==
n 6




(b) (iv) (2 marks)
= 2sin[ Zp4 X
‘1—251n[6r-.1-3)+3

{7 X
) e =]
51[1(6 3)

AE T =1 hours
6 3 2

(6) () (3 marks) A
In AGRU, cosB=gr£ and  sino=RU.
. r

5 OU=rcosh.. O and RU=rsing
Since 5T=RU o STe p sing
x 8T 1 rsind
In A tanT=20 L.
n AOST 6 OT Boor

s\ OT=3rsind...Q
Nowusing @ & @ —» UT=0U-0T
o UT= rcosh — Jirsing .

(c) (1) (2 marks)

Area of rectangle RSTU= ST x TU

o A=rsind (r cosf—3 rsin@) = 1 (sind cosd — /3 sin? )
(e) (1il) (3 marks)
g—';—=r’ [s-sin2 €+ccszo9—-2ﬁsin0ccsﬂ]
N dd
)
and for maximum area 7

.| -sin? 8+ cos? 6~ 247 sindeos ) =0

& 5in? 8+ 243 sin @ cosB —~cos? #=0 [+ by cos* 4]

stan? @+ 243 tand -1=0

-2 341244 _~243+4
2 2

atand =

=—43+2 (o<9<%)

np=150 X
12




