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QUESTION ONE (12 marks) Marks
(a) Use your calculator to evaluate cos 36° correct to three decimal places.
(b) Simplify 32% — 1 + 222
(c) Write the number 0-0045 in scientific notation.
(d) Expand and simplify (z — 3)(z + 3).
(e) Simplify % + %
(f) Evaluate logs 81.
(g) Factorise z° — z — 2.
()
/1411"""(j
B
The circle above has centre O and a diameter of AB. What is the size of ZACB?
(i) If P(x) = 2® + 2z, evaluate P(5).
(j) Write down the exact value of sin60°.
(k) Write down the gradient of the line 3y = x + 4.
(1) Determine the median of the following numbers:

3,3, 5,7, 9, 10, 14, 18, 21



Form IV Mathematics

QUESTION TWO (12 marks)

(a) Find the exact value of cos 135°.

(b) Write the following expressions in the form z*:

0 =

(i) 2% x VT

with a rational denominator.

(c) Express

1
V3+1
(d) Simplify the following:

(i) logs V5
(ii) logs 15 — logg 3

()
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Find the equation of the circle in the diagram above with centre (4, 2) and radius 2 units.

(f) Determine the vertex of the parabola y = 2% — 42 — 5.
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QUESTION THREE (12 marks) Marks
(a) Solve tanf = V3 for 0° < 6 < 360°.

(b) The numbers 1 to 10 are written down on separate pieces of paper and placed in a hat. One
number is picked out at random.
(i) Write down the probability that this number is:
() A multiple of two

(8) A multiple of three

[=] [=] [=]

(ii) Are these two events mutually exclusive? Explain your answer.

(c) Let P(z) = 32% 4+ 2 and Q(z) = 5 — 2°. Find simplified expressions for:
(i) the sum P(z) + Q(x)
(ii) the difference P(x) — Q(x)
(iii) the product P(z) x Q(x)

(o] [=] =] [=]

(d) Solve the following pair of simultaneous equations:

3x+ 2y =8
20 —y =10

]

(e) In the last two months Alyssa Healy has played six one-day international cricket matches
for Australia. Her mean run score for the six matches is 72 runs.

If she scored 112, 71, 8, 61, and 58 runs in the first five matches respectively, how many
runs did she score in the sixth match?
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QUESTION FOUR (12 marks) Marks
(a) Solve 3¥ = 47. Give your answer to 3 decimal places.
(b) (i) Find the gradient of the line through the points A(2, —1) and B(5, 3).
(ii) Hence find the equation of the line through A and B.
(c)
A
c 30 B

Find the value of the pronumeral « in the diagram above, giving full geometric reasoning.

(d)

A right triangular prism is shown in the diagram above, with AB = 12cm, BC = 16 c¢m,
and AF = 5cm.

(i) Find the volume of the prism.
(ii) Calculate the surface area of the prism.

(iii) Determine the size of the angle between the diagonals AC' and C'F. Give your answer
correct to the nearest degree.
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QUESTION FIVE (12 marks) Marks
(a) Sketch the following graphs on separate number planes. Make sure to include all important

features and intercepts. Make each graph one-third of a page in size.

i) y=2"-1

(ii) y = (z - 1)°

(iii) y = (x — 1)*(z + 2)®
(b) (i) Sketch y =sin@ for 0° < 6 < 360°.

(ii) Hence solve sin# = 0 for 0° < 0 < 360°.

[=] [o] - [ro] [oo] ]

(c) A certain teacher likes to match his ties to the day of the week. On Thursdays, there is an
80% chance that he is wearing a red tie. On other weekdays, there is a 10% chance that he
is wearing a red tie. He doesn’t wear a tie on weekends.

=]

(i) Copy and complete the following tree diagram.

Probability
4 4
5 Red Tie 35
Thursday<
1 Not Red Tie
7
Red Tie
Other Weekday<
Not Red Tie
Red Tie
Weekend<
Not Red Tie
(ii) What is the probability that he wears a red tie?

(iii) One day he is spotted wearing a red tie. What is the probability that the day on which
he was spotted was a Thursday?
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QUESTION SIX (12 marks) Marks

(a) Shannon and Arjun are playing a game which requires rolling two dice and taking the sum
of the top faces. Shannon is lazy so he rolls one die and then doubles the value instead.
Their results after twelve turns each are as follows:

Shannon 2 2 4 4 6 6 8 8 10 10 12 12
Arjun 2 3 ) 6 7 7 7 8 8 9 10 12

(i) Determine the median, mean, and range of both sets of data.

(ii) By considering other statistical measures of spread, give an example of how these data
sets are different.

(b) Consider the polynomial P(x) =z — 8x* + 212 — 18.
(i) Show that x — 2 is a factor of P(x).
(ii) Hence fully factorise P(x).

(¢) The number of koalas on Moreton Island has been rapidly decreasing. At the beginning of
2012 there were 1650 koalas and this figure has been decreasing by 30% per year on average.

(i) Let ¢ be the number of years from the beginning of 2012. Write down a formula for K,
the number of koalas on the island, in terms of ¢.

(ii) Determine the first year in which there will be fewer than 100 koalas left on the island.
(d) Odysseus sets sail from his home city of Ithica. He sails on a bearing of S60°E for 15 km

before stopping at point A. He then sails on a bearing of S60°W for 30 km to point B.

(i) Draw a diagram showing this information.

(ii) How far is Odysseus from Ithica? Give your answer correct to the nearest kilometre.
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QUESTION SEVEN (12 marks) Marks
6

(a) Find the points of intersection between the circle 2% + y* = 20 and the hyperbola y = —.
x

(b) Given that log,4 = 2-8808 and log, 3 = 2-2830 correct to four decimal places, evaluate
1oga2 72.

(c) B

AB =10 cm

Two concentric circles C; and Cy have common centre O. AB is a chord of C; and a tangent
to Cy at T. The length of AB is 10 cm.

(i) Using geometric reasoning, explain why 7B = 5 cm.

(ii) Hence find the difference between the areas of the two circles. Express your answer as
a multiple of 7.

(d)

C 7 cm B

A circle is inscribed within a triangle ABC with side lengths 5 cm, 6 cm, 7 cm and is tangent
to each of the sides. Let I be the centre of the circle.

(i) Evaluate cos B.
(ii) Hence find the exact area of AABC.
(iii) By considering the areas of AAIB, ABIC, and ACITA, determine the exact radius of

the circle.
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QUESTION EIGHT (12 marks) Marks
(a) Solve 23**! = 27. Give your answer correct to four decimal places.
(b) Solve 2cos26 =1 for 0° < 0 < 360° given that cos < 0.
(c)

F

’ an

H

Two congruent squares ABC'D and FFGH of side length 25 cm are arranged so that D
lies on FH and F' is collinear with C'D. Let the point of intersection of BC' and EF be
called X. The length F X is 6 cm.

(i) Justify that the overlapping shape EXCD forms a cyclic quadrilateral.
(ii) Hence, or otherwise, determine the length of C'F.
(iii) Determine the area of the overlapping shape EXCD.

(o] [=] D] [=]

(d)

The above graph is of the form y — k = log,(z — h).
It has a vertical asymptote of z = —4, and passes through (—1,—1) and (5, 1).
Determine the equation of the logarithm.

— 10 —
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QUESTION NINE (12 marks) Marks
(a) Consider the cubic polynomial P(z) = 2 — (k + 3)x — 2, where k is a positive real number.
Do NOT attempt to find the zeroes to this polynomial.

(i) By considering P(0) and the graph of the polynomial y = P(x), explain in fifty words
or fewer why the cubic polynomial must have at least one zero which is positive.

(ii) By considering P(—1) and the graph of the polynomial y = P(x), explain in fifty words
or fewer why the cubic must have exactly one zero which is a positive.
(b) A particular graph is given by all points on the Cartesian plane which are solutions to the
equation zt — y4 = 4z? — 4y2 .
(i) Show that all points where y* = z? satisfy the equation.

(ii) By factorising the equation, find the set of points for which z* — 3y = 42% — 4y? if
x? # y2. Describe the familiar curve on which these points lie.

(iii) Hence graph the equation z* — y? = 42? — 4y*, making sure to consider both parts
above.

(c)

D C

Consider the regular pentagon ABCDFE with side length 1 unit. Since it is regular, it is
also cyclic. Thus all five vertices of the pentagon lie on a circle with centre O.

(i) Explain using circle geometry why /EAD = /DAC = LCAB = 36°.

(ii) Let AC intersect BE at T and let the length BE = z units. Given ABAT ||| ABEA,
show that the length of the diagonal BE satisfies the equation

2—r—-1=0.

(iii) Hence find the exact value of cos 36°.

%] [=]

END OF PAPER

— 11 —



BLANK PAGE



- SES Amoal 2010- Form I Maberafics - Solobons

. QuesHon Cwe

a) o2 = 0804/ ( Ronalise fmd\‘ng here)

b) 2=\ + I’ =5x - v

Q) 0-0045 = 4-5%10°

N - vq /

'x._‘xrg‘n\/

—

3 S 15

y
ﬂ loi\)%‘él = % o

‘50: x -x-2 = (L‘l‘)(l’_‘!—l\) \/

M LACR = qo° ‘/(qwf}\c T o semi-civele) (No pena“'g for lack of

YEOBHON )

a Plx) = +® +2¢

P(8) = 5%+ 2x5

=

5
i/

V) smbo® = 5
7

m %xé = x+4
4
W< %x*ﬂf

Sonckot T+ v
@)
e

{) Mechiawn = q




Rueshovt Two

a) cos 1357 S A
= - g (45°) N v
= = |l
= 7

A2 T C

bl i) 3@ = x? /
0) X xdx = v xxe*
= x¥

C’) l ~=— ' x E"' /

42+ 3 +) 3 —|

= EP‘ VA

2

T‘c) IOG)SIS -logs 3= loq, S

=1/

Q) (>c--4)z+ (3—2)1 = 4 \7(_cnl—vt Vel

C) U x*- 4y -5
e )CL—‘iY_ +4 -9
e~ (X,'Z.Bz -9 \/

/
Vester ok (2,-*"\) v




a\ *‘ou/\(9= »1? S I P i y
N/
9= 60° 240"V 6 (,
r ¢ c

peg 1

b) ‘:\ oé) P(M\}”;:p'e of ,’(‘)-: "

+/
| /8) P('MU“'?IPI:: £ 3) - 2 v

) Theye events ave wnot MU'FW”'—‘\ exclosive  as tle  nombes /

dravn ould be 6 wLucL- a MUH‘!P'E & beth 2 avel 3

A Plx) = 3xt +2 Qlx)= 5-x"

| ) Pl » Q)= 2+ F \//

) P - ) = ax -3 V

m) P(x) % &(t\: (2x”* +Z)><(5' :cz)

2.
= 15v - 3xT+10-2%

v/

. y B
! = —=3x +13x + 10

O‘L ?)‘JC&—ZV\U':X 0)
l 7e -y =10 @

()
2@ 4k ~24 =20 &
d

0+@ Fx =28

x =4 /

sob mh D 12424 =%




Gueshon Thvee (conbs)

ek x, be the unkvowvr  Scove .

== 12+ +8+6l +52 +x, S
6
F2 = 310t X,
4
422 = 3lo+ K,

x, = 122

/
I = i \/
Alussa scored 122 yuns e Sivth  makch,




Qu@sﬁov\ Fo (I\'s

a) 3T =A47F

= 1%347' v

! = \C‘C\ Y ‘l‘?
—_—

. =
W) O w ) = (x-2)
%u.‘g&- 2= 4 -
[0

¢) OB =oC (vod?® )

<0 <OBC= 30" (equal buse angles of sosceles ABOCN

¥ = O
<o = 120° | a\/ﬁ\e sum of &Soc\ \/v"mfnng ’ﬂwoua?ﬂmt

60° P (aveles ab Cirumbecce quol (@ne on AV ave BC'_)

())I c{) V= *-;:XSxJZﬁlé

‘ = 480 cm” / (V\O l;x’/u“"-\ For  Tacovvech U,Vl“lh)
| o 2

) BF = 5% +2"

| e = 13V P

! S A = 5 r25%12%2 + S 16+ 1Txle+ 13 x]¢ v

!I , = 54OCMZ \/ Cpgﬂajrg(. Wall's )A@Vf. O”I‘j')

G0 ACH =2t gt

AC = 20 v

LACF = o §

i bl pc) s o
|

= 40 v




Que,sﬁow Ff’ ve

REN A xX—
a 1) [4=2 -
/
- / /shafe
- / Y asymphle £
"., s = “:Vﬂ"Q(CEP(Z
4. gs
:-—4——/
=\
i) ol .
| [ =)
\ /
%\.L B / v vatex %-x Ml-ﬁrCef'ph
i X
i 2 ‘)’Q




Quesbon Five ( .conh)

U ./

1) 0 /N V shape

\g® 230 30" Vintercepls anch

o \ : / O ok M

\-/
|

.-—--II ¢

£ =

i\ sznﬁ =0 /

Q <=0, 1807 30 v

Prob
1) 4 Reol Te =
"l'l«\urSc{a.j / i

LN / *-é-\ Nok Redd Tie S
:‘;/ .

_4#“ 1723/ Reck Tie “56

/\ Othar  Loeledas \/ o

N\ SN Nob RedTre ==

N2
‘- ° _Reck Tre o)

N beekenod <

N Nor Redd Tie ‘%_‘

S— —,

\/G:n’_r.}“ ‘b-:f-“v‘dﬁf_b aC all wad ?mb_

) P(Recl Tie) = —
e
e o
=
) P (ﬂr\ur%lag | Redk Te)= —=
3




 Queshon  Six

| 5 f4] 6"‘8 a2 ?-"}"?‘
C&\' ﬂ Slf\amv&ovxf Me&{.{{m = 2 Av L Mﬂoﬁc‘f\ = 2
1 J
= q = T
242 tqtar--- ¢ 2+ 5+ SH- - V6
Mean = 2 Meen = B
= - =+
Ramqe = (2-2 Rcmqe = 12~1
U L=
= 10 = 10
\/ one pav covveck Vall covvect

)

:EQQi S)/W\V\l’\om - \0’4

-6

Af;m = %*5 - S5
[
=z 5 \/bo'H'\

(Shamon's resolls are more Spresdl cut)

342 (Codc,)

A [fev V\A‘HVC}&).‘ qo,

VINROVWADN

-

11}

242 (ca\e) V both

k i‘a, Uy

Plx)= r%-¢x" +2)x -

D)D)

P (z} = 23 - gx v 2)x2 -8

= 0

Horce g e Qackor dheoren -3 i o Fockor of Plx) ®

'77) x -6x+q
'DC'-Z) X3- G121z -18 A]Pum‘-fvclvf;
3 2 3 B 2
| x - 2% P(3)= 3P gx3 +21x 3-K
! '—(9’1;21'2)')( /p(ocC,SS =0
| \ 1
| - £ +127¢ P(x) = (-,c—z)(x-a)(x.-oa
| i
! Ax - 1% by nspechon o =3
| ax -1 PO) = ()2 v
O

Plx) = (I-l)( x " -6x +‘ﬂ

= ()c‘-l)(‘JC'SY- /




!Q\)@-Sﬁmﬂ Si% (a:nnl‘.,)

— : + -
A 1) K= lks0% 0F Y N.8. ki #his i oy o
| mode] and has |mib
'\l) et K =100 . (e4. Miscreteness of koalas),
100 = {6SO® O 7 we should agume a
O'qt _ _%%‘:_n steady vale of decrense
N 7 theovghount the. Yo'
19 J © v
"(7 = ‘Ogn-? (650 ] Heacte He cswe of 1019

= #:36 eors /

U Z :
Heace w2000 (+%6) thee Sl be Cewer Hen 100 lonlas. v/

[A;’)Prox, Mov“lo‘ﬂ/\ KOH) (/\CCQ'M 202@)

l ._/! -ﬁ,}\mkm
’ \

| A Jav\c\ule,s ondl lexgths

[ /
l x km z/ A S\/\OWV\,

f i <TAS= 120 (CD‘;V‘*Q’TO"‘ egles on pcym”d ||"ncj~)

| , <TAR = 60° (odiaced ongles)
v v

= 155+ 30" - 2x15%304 cos(60°) ¥
= Gas
x = 25-4%. .-

= 26 ke (necrest km) v/




Rueshon  Seven

a\ x” +ty =20

<A - 20x*+36=0O

(- 1)) = O

Ponk of OMWSCCHDOA o (—34-?:‘ .'ﬁ)= ("‘r?? 3

3®) (736), (7,0)

log 42

log , F2 =
A

z
loe, . a
[

i

y — L
i toa, 72
ﬁ—;‘—' \/

log, 8 + log, 1 Z

Z

2 :
- Ioi:)- 4 4 2log .
L b ———
2

4. 4436




QU(’-SH’OV\ Seven ( (,ov\'bo)

¢) 9)

o7 L AR (h:mc\en{' TS 'PQrpe:dchcr fo radf'ug)

OT biech A% ( OoT LAR od pasees Fhrevgh cenbre). <

Herce TR = Scm
W) Let oB=v, , OT=v,
Fomn  A0TR
\/‘; G = \f\z
1S = v*m-v“:
So TV -V,

d) 1)

2%x6 v F J
.= 7
“) /] smB = i‘i‘.i
s o
/ = eV
[ #
15 5,
Prea, = w3 6xFs S
[l -1
= GI(:_. c-,-M'L_ \/
‘E\?) Armmz -;;'-xé-xr A
" = 3\!" /
AMQ,L = T ox FrY gcr-f\{{“ ,‘3\60\,\
. SSV /f\ V/-‘K‘}\
Mc\(‘lp = %-— L //Q‘LI o
= 2.5¢ © Fem
Adﬁ\\‘\@ G\IZ‘ = 9 3
= .-’2'—\1-—5 P it \/




. @UQSHi)V\ E%l/v{'

o) 2 =27

et = log, 2F

x = o213~V /

3
o loelF

lofhe &
! 2
|

| = 122516 v

b}' 2epe 20 = | 0°
O

CosA® =

=

I A
, D I~
209 =60°.300°, N, 660°

6= 30°.1S0°,210°,330° j{oo .
| ’ 7
|

;‘DMF cx@<O . So ) T Y c

8’1 ]500._ 210" onll,i\/

A1) < AD = @0 ] (55uces)
<DEX = A0

So <XLHD +LPEX = (307

hence EXCD s a cachc q/ucnd;vlal-‘v«-%( s /
J V

o?%oos'uk G'N:\ulﬁb Qe ")UPP’QM&M{'QVIZ’L,

T\J) . Lek CF = om

i /

Hun 25x6 = @5“‘1} pe (ichh;\\tJ Secml's} v F

150 = 2S¢ +'Jc2 -/--%4%

(DQ + 3(5)()05') =0

x*+2Sx -150 =0 /A \
| V

¥
e
S ——

E
| x=S o O / \
| v
|

So CF— s 5 om 'OVle




'Qoe.sﬁom E:3M (Caﬂ&-)

) °«T?) T ACEX, 5% +C¥% =¢*
| cx* =l
| X =An’
Hore Aa e = SJF
I ADEF. 25"+ ED*=2%0"
ED" =275
ED =51
Hence MQDEF - ‘7;5,:‘;-‘“

Thus Arag, o = B3 _slh

-

P
= fqmﬁ c,v’\z \/

O\\ Ver Feal asqymphbe of x=-4 so h=-4

|
‘i u-k= |oo\a ('x+4) /
ll ‘Sulo ("'?* ﬂ 0‘”0‘- (S,D ‘iﬂ]'n 'Hn':s Cf’:uclf“iof\ o 3@.!’

~|-K = (ogm(%) ®

=k = g, (4) (@

® -©: 2= log,(a)- logy, (3)

= loga (2)

3




Q\}ebﬁovx I\)?V\a

0\) ?) ?(I) = x°>- (k-}%)“x -2

P(O} = -7

? Consicler Al c\fm?’" Q= P('X—]

Wha =0 ‘rl»e cuvve 18 Beloto e x-axis but as P(x) IS

A Momt (‘_o‘:*ic we k:\ow ‘f'LoJ‘ é;r b.rc;\e gosshu-e x- \;aluﬁj \l- ~ost

ke above. /

v

At some gomb e cunve Mt evess giving a posthive zevo,
! ¥ [V} = ¥

Y PN = ED - (ken) () -2

= —| + KR+3-2

= k

! The civve ?oLSSCS %rovﬁh (-1, k) which s above dle Z a1,
Thos iF woses  ab e x-waloe behoeen -1 ool (o)

Ao for lovae neaahie x vales y s meaohve. So Thee 35 one
solohon before x=-1. \/

| As 'H/\QM& awve OV\)u\ ’)i\(‘@ﬁ teroes of « CUL‘C_ C‘%O\CHV\ one Zero O(l

Plx) % poSiHue. N

A”ON wp to é\ql/»"\/\ wovdS  per ;pouft

i

Do wot DQM\M'. MHCW?\ 0@ W;\“O]Oﬂj mzp«drhs 2Erals, vools
ond m%erce,pf‘s

‘ . For re@e/ence’, the carve Mmusk ook like A

; 2 L\:?(?C.)

| -1,K) /o

| s 1=
/y  "x

—/
/ ~2 \?OSIHVC zexo
Y




RoesHon Nine (cw\bo)

b)) §)  LHS = x" —y' RHS = 4x*- 44*
= x ~—(x ) = Y’ - fxt

= % --".Cq = O 4

< O = LHS v

Hence all ook whee ‘L\L x> are sdohons.

4
T "\ “‘hc‘q

(=g ) = A0y ™)

x ry" = 4 € x4y ol
These pomh, e o a cucle ce/xMOQ ol He o:qm «adws l
200
(“) ND*‘Q! oy :z;i
J
=) A= +C
=
7
r\\ S T A
{:’»i? 'J?) (ﬁ?'d%/t,‘l "34-:-4'2"'_-4‘,3'2 — 1
Jcivele [N\ S\
V lines / ' \

N\i‘




o

;Qucshaow Nine ('@‘n{‘a)

c) ?) Note < AoR=<Boc = <coi) = <oE=<EOA =F2° (‘fC‘vOIuHO" ARCDE mr,ub.r)

| So <EAD= % <EoD= 3" (angles af fhe cobe ol cirerfocnce on

| oneh SOIMG\\criu\ Mo ave tD}

v

<DAC= 1L <DoC =3¢"
%

v

a{” Note < ABE = <BEA = 36° (\ocxse cnqlcs of Ysosceles AABC)

o <PBAT =<ART= 36" (Ma:“clec\ ongles simler ’}V!O‘kc\lé»?.)

<ATE = 72°  (extesiov anle of ABAT)

s‘ﬁ'\c{ <EA:T = <ATE = :}2 AEﬂT iS 15036(’_[2.4 (equ bay C‘-"C]]( :)

s ET = ] /M&Somf\c) r-ﬂ'q mr\eo(

lek BE = x, Hwen BT =3e-|

By swlorky  BA  _ BE

| - T BT B
! /
. =" "L_—' = —E'—" \/
| ‘ = 7C

o xr-x-l=0o

uf Feck  note e -l =0
o = | £S5

‘-

s e Ly (x;»O)\/

Let of meek BE at X

0A btech BE so EX = -ﬁj’;é

| T AAXE, <XEA=36" py - 5

1

AE =

| Hence  cos 36° = TN,S b




