ABBOTSLEIGH

Mathematics

_General Instructions

Reading time - & minutes,

Working tlina - 3 hours.

Write using blue or black pah.
Board-approved calculators inay be used.
A table of stahdard infegrals Is provided.
All necassaty working should be showh in
avely question,
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Totai marks - 120
*  Attempt Questions 1-10,
+ Al questions are of equal valus.

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

Answer each quesilon in a SEPARATE writing bookiet. Extra writing booklels are avallable,

Marks
Question 1 {12 marks) Use a8 SEPARATE wriling booklet.
{a) Evaluate 381 correct 1o 3 significant figures, 4
3ldx 379.2
(b}  Find the value of -%r In degrees. 1
i _ N
©  Simpiy Eot ., X8 3
x5
{d) Solve 9= L 2
2
(e}  Find a primilive functlon of Zw% 2

] Solve ]3x+ l]< 5 and graph your solution on a number line, 2

End of Question 1
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Question 2 (12 marks) Use a SEPARATE writing booklst.
{a)  Find the equatlon of tha tangent to y = Inx at tha polnt wher'a x=f,

{b}  Dlffarentate:

n =

cosx
W e

{© A B
80° ‘
Not to scale
N =
D r I 153°
£

In the diagram AB||DC, ZABC =80°, ZCDE =35°, ZBCE=153°, ZBCD =x* and
LCED=yP.

Find x and y giving full reasans for your answars.

{d)  Find:

( [sec’ (3x+1)ax
d

d

{i Im

End of Question 2
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Marks
Quastion 3 {12 marks) Use a SEPARATE wrlting booklat,
{a)
AN
A
Not # i
P 'of 10 sCale
B
Ship A ls 20 kllometres from a port P and is on a bearing from P of 055°, ShipBls
27 kilometres from P on a bearing of 115°.
(1] Copy this diagram Into your writing booklet, including on your diagram the glven
information and show that £APB = 60°.
[{0)} Deatarming Iha dislanca AB botwsan the two ships, giving your answer (o lhe
naarest kitometre, 2

Questlon 3 continuas on page §
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Question 3 {continued) Marks

b;
b} ,
i
c
< (10'0)\ * e
¥
In the diagram, the eguation of the line OC I8 y=2x, OC Is perpendicular to 48 and
meots 48 at C. A is the point {10,0). Copy or lrace he dlagram Into your wriling
booklet,
M Find the gradient of the line A5 . . 1
{it  Show thatthe equation of ine 45 is x+2y-10=0, 1
{i}  Show that the equation of the circle with diameter OA 1s (x—5)' +»* =25, 1
{iv)  Find the coordinates of C and show that € lles on the clrcurnference of the
circle in (ilf). 3
{v)  Findthe coordinates of 2 If OCDA s a paralielogram. 1
(V)  Find the area of the parallsiogram OCDA . 1
End of Questlon 3
PrYr 18 Wattainaties Thel 4.4 . 5

. Marks
Question 4 (12 marks) Use a SEPARATE wriling bocklet.
(a)  The diagram below s not drawn to scale,
B O is the centre of the clrcle containing
arc AB. P s the midpolnt of OB and ( Is
tha midpalnt of OA.
P LAQOB =120, QA= QOB =)0cm
10em \
Q ' o) A
10cm
0 Find the length of the arc 45. 2
)] Find the shaded area PQASR. 2
{)  Find;
1
1 M 4 2)dx 2
o [(e+2)
cosdxdx
(] ————— 2
@ j sin2x
© Ditferentlate xsinx. 2
[{)} Henca, or otherwise, find the exact value of
Fxoosxdx i 2
o

End of Question 4
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Marks
Question 5 (12 marks) Use & SEPARATE writing booklat.

{a}  Forthe parabola 4y = x*~6x+], find

()] tha coardinalae of the vartax and the focal langth, 2
(i} the coordinates of the focus, 1
By W Sketch the graph of y=1+cos2x for 0<x < 2. 2
(i} Use your graph to solve 14+ cos2x=2 for Og x8n. 1
% x
(c) Evaluate I m dx | leaving your answer In exact simpiified form. 3
Q
(d)  The'Feedum' dog pound is sheltering 50 dogs. Two cans of dog food are provided per dog
perday. Each day after tha first day, the pound Is able {o placs a dog with a family, How
many cans of dog focd will remaln from tha pound's stors of 3000 cans, after all the dogs
hava besn placed? 3
End of Quastion §
PV 3 et bos Triad 4,03 ?

Marks

Quostion & (12 marks) Use a SEPARATE writing booklet.
(8} Two of the following real numbers are rational. Sefect them and write down thelr exact

values, n simplast form,

r, e, log,e log,5 0.4, 2 : S 2
() () Sketchthe graph of y= log, x and stata tha domain. 2

8 On your sketch, shade the reglon defined by [ log, x dx 1

1
(i)  Use Simpaon's rule with five function values to astimate f ’log, xdx 2
¥

Glve your answer correct to 2 declmal placas,

5]
() 4 f# Not (o scale

ABCD |s a parallalogram and M [s the
; midpoint of DC . 4AM produced mests
D fa BC produced at £,

{h Copy the dlagram info your wrlling bookiet and prove that A4MD = AEMC , giving
825008,

(i) Prave that ACED 18 a parallatogram, glving reasons. 2

End of Question 8
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Marks
Quastion 7 (12 marks) Use 8 SEPARATE writing booklet,

(®)  Whatis the natural domain of v2—x7 1

{t  Inarsfie thure‘are 100 ticksts, The first prize Is drawn and then the second prize Is
drawn without replacing the winning ticket. If George buys 16 tickets what is the
probabllity that he;

()  wins first prize? 1
" (liy does notwin a prize? 2
() ¥
A
|
2 yugtlx-n
0 i

The dlagram shows the shaded region enciosed by the curve y=-%(-J; =13, the x-axis,

the y-uxis and the lins y=2, This region Is rotated about the y -axls, Find the volume of
this solid of revolution, 3

{d)  Inthe C-The-World travel agency, the ticket sales are declining by 8% every year, and
§0 000 tickels were sold In 2002, Suppose the trave] agency continues in business
indefinitaly. )
()  Findthe number of tickats sold In 2003, 1
{li}  What would the tolal salas, from tha beginning of 2002 onwards, be eventually? 2

{1y  What percentage of these sales would cocur by the end of 20207 2

End of Question 7

YV 1T Molvornetive Fried .07 9

Questlon 8 {12 marks) Uss a SEPARATE wriling booklet,
{8) The gradlent'func:iqn of a curve is given by
/(@)= x(3=2)(x+2)
and the curve pas-ses through the point (l';:,4).
{d  Find the equation of the curve y = f{x).

{n Find any stationary points and determine thelr nature.

(i} Skatch the curve y = f(x), labelling the tuming polnts and the y - intercept.

)

Nof io scale

\;x

4
The graphs of y=x' +x and y=3~x are drawn above,

{1} Find the coordinates of the points of Intersection of the two graphs.

(i) Find the area of lhe sheded region in lhe diagram.

End of Quastion 8
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Marks
Question 9 (12 marks) Use a SEPARATE writing booklat,

(&)  Find tha minimum value of 3sin 2x. 1
(b}  Solve In(2x+15)=2lnx, 3
{e)

€— 2x—>

A window is In tha shape of a rectangle and & semlcircla as shown. Tha dimensions of the
rsciangle are 2x metres and y metres. The parimatar of the window is 4 matres,

) Showthat y=2-x~”—2". ' 2
{iy  Show that the area, 4, of the window I8 given by
2
Andx-220 15 2
2
{i}  Find the axact value of x which will make the area of tha window a maximum. 3
{Iv}  Show that thls maximum araa occurs when x= y, 1
End of Question 8
e 13 Mathomaiics el 3,61 11
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Question 10 (12 marks) Use a SEPARATE writing booklet.

(a)  Two coins are identical In sppearance; however one Is ‘fair' but the other is blased, go that
Ihe probablilly of tosalng a haad with the blasad coln 1s -;- ., Using a tree diagram, or
otherwise, answer the following:

)] if a coln Is chosen at random and {ossed once, what is the probabillty that a haad Is
chiained?

(i) If & coln 1s chosan at random and tossed twice, what Is the probabililty of obtalning at
least one head?

(b)  Julie Invasts $3000 at the beginning of each year Into # suparannuation fund which pays
5% pa interest compounded annually. Sha does this for 10 years.

(i Show that the amount accumulated at the end of the 10 years Is $39 620 to the
nearest doltar,

She then movas this amount to another fund which offers 5.4% pa compounded monthly,
At he beginning of the sscond month she Investa another $ A1 Into this fund.

{1y Show that the amount now accumulated at the and of tha second month Is glven by
39620(1.0045)" + M (1.0043) 2

She continues to invest $ M at tha beginning of each month for a further 9 years and 10
months (a total of 10 years}).

(I} If sha wishes to retire with $580 000 at the end of this time, find the amount M, 3

END OF PAPER
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SOLUTIONS

QUESTION -

@_) O 21006

o210

i 7x1807
& & A

= o

5 5

v
x* 3o

c>c-=>c vy o A(xA3)
CyLs)Cx/z)

= Xu - 2% +C
-l
= a?x-l-";c" +C

@) I 3Dc.+l|<5-
-;5'{.3>c+|'45'

b < 3x <l
-2 & x& s
— Y : — i
"3 -2 . 2] (I 2
3

AUESTION 2

To-8E 3

y= o, Jr:ad of th

-

cqlh of +Grﬁ;n't P y-o-= (%=1
g oun

cosxwrl — Xx=Sinx
cost x

@) (g dn | cosx) =

osx +
0§

('“) ad;(cn}) N éatzax

I gin

w 2® + go* zigo”

= T2

(€ < DCB + £ABC 2190° ( caint, angles, m;“;)

L DeE + 100+ 153"% = 350’andl=; u‘l‘a?sn’nﬂ
. £Dbeeg 3 169"
LDcE+ LCbE +y *ztg0” (45:;“..,{-‘49
s 35% 1077 "“U = 180°

. 5:‘.38

@l_) ( J sec ¥ 3x+t) dx

= Ftan (3x+) +C

dx
CHr Jf" dx
= 3 K )C +C
= §¢ +¢

"QUESTION 3
N "
(@M /\R a
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22
B
( ABZ: 26%+ 275 2% 20k 27x cos 607
= 5%9
AB = a4 -269...
f' 2% ki
‘4
op
&)
c.
A .
3 + 3y 3
L/ CID,%

(:,) dewh—{- ABx Jraddm‘f'OC' =1
(Perpehohcu[a( “n(..s)
Sradcen‘f AB =
(m ﬂq'n AB: y-o0 = ~1(x~10)
.'23 a =X +I0D
Wty -0 =20
(m) ceriire of circle = midpoirﬂ- L

: (6,0)

rafius = 5 units
2
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QUESTION 44
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QUEST(oN_§ QUESTION & gtd. | _QUESTION 6 o, QuESTION T_ctel:

4
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QUESTIoN 8
(a) 1‘”[") = x (x-2)f{x+2) (o,o)
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