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Total marks — 120
Attempt Questions 1-10
All questions are of equal value

Answer each question in 2 SEPARATE wrifing booklet.

Question 1 (12 marks) Usea SEPARATE writing booklet.

(@) I%” 5000, findx correstio’ 3 significant figures.

(b)  "Express 0.3+ 0.3 in the form %, whére a and b are integers, -

() Solve tanar =3, for 0" < @ <360°, giving the answers to the
nearest degree.

a-b
a+b

(@  Simplify: 1-
(&)  Solve: 8% =32, leaving the aﬁswgar'éé a fraction.

i1
L =a+543
V3

. ()  Find the integers a and b such that

B




Question 2 (12 marks) Use a SEPARATE writing booklet. )

{a) Write down the derivatives of:

®

®

(i@

(iif)

®

@)

@iid)

(Bx+4)

xe*

tan5x
5x.

Write down the primitive function of ** ++/x
on ot

Find ihe exact value of

P

2 _4 ‘
x +1, ..

2.7 1

{ X

Given that E:Zx—sinx and y =2 when x=0,

findy in terms of x.

B e

- Marks

Question 3 (12 marks) Use a SEPARATE writing booklet.

() Forwhat values of g, will ax® +5x+ g be positive definite? .

k
(b) Find the values of Eif [(x+1)dx=6
1

e o) ‘%@@ﬁwﬁ&aﬂda@hav%e;@:dmétesﬁ,i); ~Q&-,Oﬁu;xd @J);mespccﬁxel;& -

Plot these points on a number plane. Hence:

() Show that the length of 4B is 542

() Show that the triangle ABC is isosceles by finding the length of BC.
(i) Findthe equation oftheline 4B,

.(iv) BA is produced to meet the line y =7 at.P; show that P has
co-ordinates (— 1,7) .

(v) Find the area of triangle PAC.

N

Marks




Question 4 (12 marks) Use & SEPARATE virifing booklet. : o Maks Question 5 (12 marks) Use 2 SEPARATE writing booklet. - Marks
-(2) Inthe diagram below, 4B =9 cm, BC= 6 cm, 4D =8 cm, AC’ 12 cm . " (a)- Belowis the graph of y =sinx, for —360° <x<360".
and ZABC = £ZDAC : L T ’
yA
8 cm
/ ~360",  —180"
D ' .
NOT TO SCALE
- . . NOT TO SCALE
() Prove AABC||| ACAD, giving clear reasons. 3 - .
O o . ) . Oné solution of the equation sinx = 0.5 is x=~210". 3
(@) Henco, findthe value of side CD. L -2 Find the other solutions of this equation for — 360" < x < 360",
() A parabola whose equation is y = ax?, where @ is a constant, - (b) (@) Onthe same graph, sketch the curves y, =2sinx and ' 2
has the line y =12x+3as a tangent. y; ==sin2x, for 0<x<2z.
<) By equating the two given equations, find a quadrauc equation in 1 (if) Give three solutions to the equation 2smx+ sin 2x 0, for ) 1
terms of x and a. : 0<xX27z ‘

if) By using the discriminant of the quadrati i , ' ; : e .
(i) By g minant of the quadratic equation found, find the value of 2. 2 © o B are the roots of the quadratic equation] x2+5x~2=0, find the value of:

(ii) Find the coordinates of the point of contact between the ' 2 ' ’ '

1
tangent and the parabola. A ) ) @ a+p )
. = ‘ 1
(iv) Sketch the parabola and the tangent line, showmg the , : 2 i T op
co-ordinates of the point of contact, : 1
! @) of+ B2

(d) . Consider the sexies log3 + Jog6 +log12 +...

@ Explain why log3+log6+logl2+... aye the first three terms of an arithmetic 1
series. .

tii) Find the ninth t.erm, expressing your answér in the form logk.

e
hY




Question 6 (12 marks) Use a SEPARATE wiriting boolﬂef. . Marks . ' ’ Question 7 (12 marks) Use a SEPARATE writing booklet. Marks
(@& (@ Thecurve y=x'+ax?+Tx—5 has a stationary point at x = 1. 2 ’ (@) .
Find the value of 2, and hence: . ) . y A
(i) Find the coordinates of all stationary points. 2
(ii) Determine the nature of the stationary points. - 2
(iv) Skeichthe curve and then determine for what values of x ’ 2

the curve is increasing. . . . s nse

(b)  Consider the geomeltric serdes S i2. 2 4.0 ' N . : - . '
BB
R : B NOT TO SCALE _
() Find the common ratio. ’ 1 !
& 3 : I » gram above shOWS the area bounded by the graph y =—-, (for x> 0),
(i) Explain why the series has a limiting sum. .1 s The diz ¢

.the x — axis and the lines x=1 and x=3.

(i) Find the exact value of the limiting sum. Write your answer with a °

rational denominator. ! . @  Find the shaded area. Leave your answer as 2 fraction.

o ) T T e TSSO OO (). Find'the volurie of thé solid formed whén the shaded-aréa istotated™ "
2 : about x — axis. Leave your answer in exact form.
: ; () () Sketoh the graph of f{x)= e for all values of x in the domain
- ’ ! and state its range. .

| \ (i) The curve :f (x)=e” is rotated about the y —axis to give a solid. |,
Show that the volume 7, of the solid formed, from y =3 to

5 :
y=5,is givenby V, =nf(My)26§’ .

i (i) Use Simpson’s mile with 5 function values to find the volume
! - of this solid, correct to 2 significant figures.




Question 8 (12 marks) Use a SEPARATE writing booklet. . Marks . : Question 9 (12 marks) Use a SEPARATE writing booklet, - ' Marks
(a) A certain soccer team has a probability of 0.6 of winning a match and ’ ; () Abox is made ﬁom a 50 cm by 20
210 50 ] . Y mreptangle of cardboard-by cuttmg out four equal
a probability of 0.3 of drawing a match. - squares of sidé x cm from each corner as shown below:
() Ifthis soccer team plays two matches, draw a tree diagram to show 2 R ’ ' . o _
all possible outcomes. ' * ' . x
(ii) Find the probability of this soccer team winning at least one match out 2 ' ) -+ . . i
of the two matches. : .
(iif) Rind the probability of this soccer team ot withing either of s fwo matShés. ™2 ) S 20 cm
- lxem
(b) - ) . i T
y , ' - ' 50 cm
" | 4(5,12) , , J« — —>
’ ; ’ NOT TO SCALE
' ' The edges are turned up to make an open box,
B(12,5) L "
5 . 6] Show that the volume V of this box is gwen by the equahon 2
ST . ¥ m2® — 1402 +1000x (cm?) R
' . iy Find the value of x, correct to one decimal piéce, that gives this box 3
o i its greatest voluine,
0 »” PPN . . .
; (iii)  -Hence, find the maximum volume of this box, correct to 2 decimal places. 1
(b) Jordan has to pay annual instalments for his superannuation at the beginning
O SCALE . : . of each year according to the formula:
~ NOTTOSC .
. : ’ M, ={1+—— M, n22
The ﬁgure above shows a sector of a circle O4B, centre O, with its ) ( 100) ! : ) .
. arc Jommg the points 4 (5,12) and B(12 5) Copy this figure into
where () is the annual raté of interest paid by the and M, is ems ent
your answer booklet. here r(%6) is th al t6 of inferest paid by the fund dM the instalm
) at the beginning of the nit year.
(i) . Find the value, in degrees, of one radian, correct to the nearest mirute. 1
' ] ) . ! If the interest rate is 12 % p.a., compounded yearly, and TJordan’s first intalmerit
(i) Show that the size of £’4OB is 0.78 radians, correct to 2 decimal places. 3 . is $500, find:
: : ' ’ 7 .
(i) Calculate the perimeter of sector O4B, correct to 2 decimal places. 2 @ HOW much is his second mstalment : . 2
() Fmd the amount Jordan has to pay into the fund at the bcgmnmg ofthe .
20% year, . 2
(iif) Find the total value of his investment after 20 years. 2




Question 10 (12 marks) Use a SEPARATE writihg booklet.
+ (@ Consider the finctiony = sin x + cos x in'the domain 0 <x < 2.

' d
@ FmdZ.

(ify  Find the maximum and mininmum values of sin x + cos x in the given
domain.

. . ) In In
(i), . Show thatfhc curve cuts the x axis at x = vy and atx==".

(iv)  Hence sketch the curve of y = sinih‘ + cos X in the domain 0 <x <27,

Question 10 continues on page 12

11

TR RIS eI e e

< Marks

Question 10 (continued)

®

- Marks

The diagram above shows a triangle 4BC, and €D is p'erpe.ndicular to AB.Itis .
giventhat BC=a, AC=b, LACD = and /BCD = . - :

. @)

@

By using triangles 4CD and BCD, show that h=bcosf=acosc.

Show that the area of triangle 4CD i's equal to %ab sin A cosa

' TiH) Find another expreston 1ot the dréa of trianglé BCD i ferins of g, b,

@)
™

a and .

Show that the area of triangle ABC is equal to %ab sin(e: + ) T

Hence, but not otherwise, deduce that:

sin(a + ) =sinacos B+ cosasin 4

-

End of paper
EXAMINERS
- Liviu Spiridon (convenor) LaSalle Catholic College, Bankstown
Magdi Farag LaSalle Catholic College, Bankstown

12




- Question 3 L
/ A © (a) A<O‘ and a>( o
: ' - & 2542 <0 Le.  (5-2a)(5+2a)<0

. . A 5 .5 . , 5
SUGGESTED SOLUTIONS TO MATHEMATICS CSSA TRYAL 2004 @>7 or a <=, and for positive definite ... a> 5.

Question 1.
k .
f(x+1)dx~6 [i‘i ] =6 . (k2+k - ;+1]=5

(8  x*=5000 . x=%5000 =549

LK H2k-15=0 (k+5)(k-3) 0. k—3 ork=-5

, oz 3. 1.19 .
03+03= —+~=— o
'(b) : 3 073 30 _ . o )
() tamg=3:.a=72"or a=252" (tothe nearest degree) : ©
inrm -m-»---manb_\;:ﬂ;jwb {a: "‘__i 25,
@ - a+b Ca+bd a+b : ¢
. ‘ - . 5\ . . P
@ 8 =22.@) =2 2 =2 a5l o o : 17
I __ 1 2+3 - ‘
=2++3.a=2and b=1
@ 2~ J" -3 2453
Question 2
- >
i I e (e
) 0 2;(3x+'4) =T7(3x+7)° x3=21(3x+4)°
d .. . 3
61y a—;(x’e} e* +3x%e* —xze‘(x+3) : . ! :
(iti) '_@’_(M o Ssec’ 5’.‘><5x‘tan5x><5_5xsec25x—tan5x " @  AB=[5-0)2+(1-6) =50 =52
dx\ Sx T 25x? - = 5%t - ) S )
@ BC==(7-0)"+(5-6)’ =50 =52 .A ABCis isosceles.
FaTR fon ‘,3_10 2 3 i e — - X
N /s (s By | o v 7 =g ; X
. J\ ) 3 30 *¢ : ' ~ (iii) GradzentofAB—T—6=—1
- AN 2 4 2 ’ ) : . . N
@) Jx +Idx=J'[x3+inx= Zoihx| = .2_i+1u2 — —l~+ln1 =3_3_4.1112 ' . ~.equation of line AB sy~0=-1(x-6) .. x+y=6(1)
. i x i x, 4 . 4. 4 ) T4
) . (iv) Substitute y=7 into @ sx=-1 ~Pis (- 1,7)

D Q) : 3

(i) Zx)i_ 2x—sinx . y*‘x2+cosx+c A
" when ¥=2,%=0 & c=1 - y = xbcoskt] . 7 BOE iCPC5+;—56= 12111;:151 ;nd the perpendicular distance from A
' ' <.Area of APAC = ¥ x 6 x 2= 6 units?




Question4 |

@ 0

InA’s ABC and CAD:

4B _2 .3 a BE 5.3 snd £ uBC= £DAC (Given)
A R a™MpTIT” v

" AABC|]| A CAD (two pairs of comesponding sides are proﬁaortibnél and their
_included angles are equal.) .

)

Since the two triangles are similar
L, AB_4C (correspondin sides al;e roportional)
" 4cT oD Poncing proportions:

Question 5

(@ Baseangleis 30" angles are: 30°,180° =30" =150",-210"~360° +30" = -330°

® O

® O

@

(iif)

@)

AN s CD=16cm:

12 CD

y=af* and y =12x+3
ax® =12x+3 - ax* ~12x=3=0 (%)

Since the line is a téngént to the parabola (one point of contact).". the roots are
equal. )
nA=00(~12) ~4xax(-3)=0..a=~12

To find the point of contact, substitute @= - 12 into equation (*)

- 12%% = 12x = 3=0 ~.4x% +4x +1=0 .-.(2x+1)’=0
1 1) .,

= y=12x| == |+3. . y==3

ETY ( 2)« r=!

. the point of contact is (-— %,—3)

Ty = -12 x?

Y, =-~sin2x

Yy

-2

() 0,mand2n.

Y@ ® MeMer - %’- =k M
. (ii) (@)80=100 & w08=e™* -k =Iﬁg'78 =0.011157
(B)M= 100 g300-0UIST o 9 gfams (to the nearest gram)

52 = 1A0 ,-001IST . In0.5 - .
@D 5.0 100e ‘o= m = 62hogrs (to the nearest hour)

1

Y




Question 6
@ @O y=xtax*7x-5 - :Z{x 33 £ 2ax+7

Atx=], -d——O . 342a47=0 1 a=-5

i) y=x’-5x247x- 5. 'dx 3x ~-10x+7

'-Q= * -— — 3 * = .—-.z
e 0~ (x-1)3x 7)-—0..x~.lor:¢—.3_.

Question 7

X

11 17 1. 2 }
@ O A=j—z-dx=[,-——:l =-=+1== square units
Ix

® @ ) ] > AN

. 33

: 3 3 3
@) V,=x(ydien [ tdre o fets T [ 26 .
)] I{r—n!y dx*zrlfx—“dx—irffx dt—:[x ]f—-——slﬂ' cubic units

(oo

g stationary points are: (1;—.—2) and (g ,——3.18}

2

2
i) .- dxg) 6x-10, for x=1 ., ‘; =—4<0 (1, ~2) is a local max.
, .
for x=31 .v.%=4 >0 . (;—318) is'a local min;
(i)

¥ =1(x) is increasing for x <1 or x> -;

®) O Since Ty =at(-1)d «. T, =a+(K-1)d .~.L=a+(K-i)d @®
(i) Similarly Tp =a+(L-1)d K =a+(L-1)d (2)
() (=2~ L-K=(K-L)d - d =1

(IV) Substltute d=-1 into equation L) 7
L=at(k-1)(-1) . L=a~K+#1 . a=14K.]

iy

. ) 1
0 X

Range: {y:y >0}

(i) The volume of the solid obtained by the rotation of the curve y=f(x)
about y axis between y =3 and y=151is given by:

= zfx dy,and makmgx the subject from y = ¢* =Iny

=z I (Iny)dy,as required.
3

~

(@) Tt £(3)=(ny)

-y 3 | 35 - 45 15 ]
-~ [ fw] 17069... 1.5694... | 19218, [ 32622...] 2.5907...]

oV, = 7:0—35-[12069 +4x(1.5694...+2.2622)+2x1.9213., .+2.5902..]

¥, =12 cubic units (to 2 sign. fig))




Qugstion 8

@@

Questipa 8 (conbau

(i) OA?=0C*+AC?=25+144= 169
~CA=13=0B
Theé length of the arc AB=r6=13 x .78 = 10.14
~. The periméter of sector OAB =13 + 13 + 10.14 =36,14

Question 9

@ @) V=(50~2x)20-2x)x=4x* ~140x* +1000x (cm®)

0.6
) (D) d?:— =12x* ~280x> +1000 .-, % =0..x=44 fcm), correct to one detimal place,
0.3 . @ . .
i = ?4):, ~560x, and forx=4.4 e = =2359.39 <0 ... Volume is maximum,
(iif) Forx=44.,...7=2030.34 om’

0.1

(i) P(winning at léast one match) = [P(WW) + P(WD) + P(WL)] + P(DW) + P(LW) =
[0.36+0.18+0.06]+ 0.18+0.06 = 0.6 + 0.18 -+ 0.06 = (.84

(fif) P(not win either match) = 1 — P(winning at least one match)
=1~0.84=0.16

®)

v A(5,12)

O 1rd=180 _srp
b3

R 1.’116 - 0335 2 0. 78 sy,

(i) FromA OAC, tana= —12 .~ =112 radians. .
5 . 1,493:0.7 ~acf

and fram ANRN +aw & — 5:.'n_n~4 -

. ) - r.
® O M, —(I?T@)Mn-:

M, '=(1+-’—)M, M, =(1+,£ 500
100 1100

M, =500(1.12) < M,=§560

@) My=l1M, < My=500(1.12)2
- M=500(1.12)°. ~
. Ms=500(1.12)",

" Mo=500(1.12)" = § 4306.38

(i) The total value is given by:. _
500+ 500(1.12)+ 500(1.12)*+ 500(1.12)*+ ... + 500(1.12)"

1 N ”'_1 0 . 2 d .
e ~S. =i(§T) R =%ﬁ = $36026,22

Question 10

@ @ %=k.',v=fk.dt cv=kie (D)

o dx - k? TUNE
-(iD) —:;:kH.C' Lx= j(kt+cl)dt .':x=~2—~x-c,1'+c2 ~(2)§
Whent=0,x=1. 1=0+0+c,.. c;=1. :
Whent=1,x=2. 2=Y%k+cp+l ~k+2c;=2 3) :
Whent=2, x =9 9=2k+2 ¢;+] . ktc; =4 4 .
(3)-(4) ~c;=-2sub. into (3) . k=6 '

kg 22 | a3
- 1

s-Sub intoeq (2) . x— 3,2

— VS mme




Question 10 (contiqued)

(ii) The particle at rest whenv=0.". from 6))
V‘=6t~2.'.0=6t—2.-.t=% :

-* the particle come to the rest at t = él—sec.

(b)

() 'InAADC, cosf=

-~ h=bcosp

InABCD, cosa= s h=a'cosa

NEIES

~h=bcosp=b cosu

. (i) Areaof AACD=%x AC x CD sinp= % x b x h sinp
: =% x bxa cosa x sinp
=Y ab sinf cosa

(i) Areaof ABCD = Yxaxhsing = | |
: =% x ax b cosp sina E
=%abcosPsing

(i) Areaof AACB  =yxACx BC sin(a + p)
=¥ absin(a+p)

“(\_r)_~ Ar;a _o{ AACB = Area of A ACD + Area of ABCD
e 72‘%‘;5“5‘11%&?{33’5? T TE%W/EE“B%EEB‘E&T‘ ==
-~ sinfa + B)= sina cosp + cosa sinfl.






