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MATHEMATICS EXTENSION 1

Time allowed — 1% HOURS
" Plus & minutes reading time
DIRECTIONS TO CANDIDATES:

> Attempt all questions.

> Write your name on the question paper.

»  Multiple choice questions should be answered on the separate multiple choice

answer sheet.

» Each question in Section Il is to be commenced in a new booklet clearly marked

with your name, class and the relevant question number.

> All necessary working should be shown in every question. Full marks may hot be

awarded for careless or badly arranged work.

» Approved calculators may be used and the Reference Sheet is provided.
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Section I (10 marks)
Attempt Questions 1-10
Allow about 15 minutes for this section.

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

L Ifcosa = %, where a is an acute angle, find the value of cos 2a.
7 2
A —= C. -
9 3
B 1 b 2
' 3 "9
(n+ D!+ (n+ 2)!
2. Simpli
implify n+ 1!
A 1+ (n+2)! C n+3
B. n+2 . Do (n+2)
. 1 .
3. The solution of — > x is:
4x

A. x<00rx>%
1 1
B. -—§<x<-2-
1 1
C. x<—;orx>5

D. x<—§or0<x<%

4, Point P internally divides the interval between (2, 4) and (4, 8) in

the ratio 2: 1. What are the coordinates of P?

e

B. (3,12)
1 2

¢ (33.63)

D. (4,6)
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5. Correct to the nearest degree, what is the size of the acute angle
between the lines 3x — 2y = 0and x + 2y = 0?7

A. 30°
B. 48°
C. 65°
D. 83°
6. If 5% = 17, then x is'closest in value to:
A. 1760
B. 1.761
C. 0.567
D. 0.568
7. When compared to the graph of y = f(x), the graph of y = f(2—x)

can be created by:
A. Reflecting f(x) vertically, then shifting it 2 units to the right
B. Reflecting f(x) vertically, then shifting it 2 units to the left
C. Reflecting f(x) horizontally, then shifting it 2 units to the right

D. Reflecting f(x) horizontally, then shifting it 2 units to the left

6

8. The coefficient of x? in the expansion of (Zx + E) is:
x
A. 135
B. 576
C. 2160
D. 4860
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9. In the circle shown, the chords AC and BD meetatF. AE isa
tangent to the circle, ZCBD = 40° and 2AFB = 70°.

A
E
70°
D F @b
C
What is the size of ZEAB?
A, 30° C. 40°
B. 35° D. 70°
10. In the diagram below, AABC is inscribed in a circle. ABP is a straight

line and the tangent to the circle at € intersects AP at P.

A

P
C 10
What is the length of AB?
A. 35 -+ C. 8.0
B. 4.5 D. 125
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Section II (48 marks)
Attempt Questions 11-14
Allow about 1 hour 15 minutes for this section.

Answer each question in the writing booklets provided. Begin each questionin a
new booklet. s

Question 11 (12 marks) - START A NEW WRITING BOOKLET

(a)

(b)

(c)

a and g are the roots of 4x? — 2x — 5 = 0.
Without evaluating « and £ individually, find the exact values of:

(i) a+p
(i) apf
(iii) | — 8|

(iv) a ~ 2a?

Consider the functiony = x% — 2(k + Dx — k + 5.
(i) Show that the discriminant is 4(k? + 3k — 4).

(ii) Hence or otherwise find the values of k such that the function
is indefinite.

A piece of wire 12cm long is cut into two pieces. The first length is
bent to form a square, while the second length is bent to form a
rectangle whose length is 3 times its breadth.

(i) Let the side length of the square be x cm and the breadth of the

rectangle be y cm. Show that x + 2y = 3.

(if) Find the dimensions of the square such that the sum of the
areas, A cm?, is the smallest possible value.
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Question 12 (12 marks) - START A NEW WRITING BOOKLET Marks

) . o x-1
(a) (i) Statethedomainof y= X+ D) 1
- oo X R
(i) Hence, graph y = Xt D) 3

Clearly indicate all intercepts & asymptotes with their equations.

(b) A and C are the bases of two buildings AB and CD with heights 2h 3
metres and h metres respectively. ‘

CD is due east of AB and at a distance of 6k metres from AB.

From a point E due south of €D, the angles of elevations of AB and
CD are a and £ respectively.

B

Show that 4 cot? @ - cot? 8 = 36.

(©) Consider the curve y = x* — 2x% — x.
(i) Find the equation of line [, the tangent at (1, —2), 2
(i) Show thatline lis also tangent to the curve at another point, 3

and find the coordinates of this point.
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Question 13 (12 marks) - START A NEW WRITING BOOKLET

(a)

(b)

()

(d)

- M is the midpoint of hypotenuse AC in a right-angled triangle,

AABC. Draw a neat diagram showing this information and hence
prove that BM = CM.

(i) If f(x) = logs(x?), evaluate f(—1).

(ii) Neatly sketch the graph of y = f(x), showing all features.

tan®@ +1 1
Show that ——  ~ = —geac? — g
e Tl 2 sect @ (2 —sin 20)

x and y are rational numbers such that:
s ./x + yisirrational
1
o x—2y+.x+ -—E\/E

Find the values of x and y.

Question 14 (12 marks) - START A NEW WRITING BOOKLET

(a)

(b)

) xn
Consider the function E(x) = o
n=0
(i) Write out, in simplified form, the first 5 terms of E(x).
(i) Hence prove that E'(x) = E(x).

By using the auxiliary angle method, solve cos 2x + V3sin2x =+2
in the domain 0 < x < 360°.

Question 14 continues on the next page
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(c) A, B, C and D are points on a circle with diameter AB. 3
The tangent at € meets the chord AD produced to E such that CE is
perpendicular to AD. B

N
u

Show that AC bisects 2EAB,

(d) P,Q,R and S are points on the circumference of a circle. SX, SY and
SZ have been constructed perpendicular to QR, PR and PQ as
shown in the diagram below.

Neatly copy this diagram into your writing booklet.

(i) ProvethatP,S,Y and Z are concyclic. 2
(ii) Prove thatR,S,X and Y are concyclic, 2
End of Examination
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9, A Section T
E

2
707 3. angle in dhe  altenabe aa,m:; {a) o' -12-5 =0
D B LEAB = LACB (;) oL ‘_(i) (fi) x§ = -3

z T
- [} .
= 30 @ iy

|-W\jl& sum of ZLAFRC

(iie) Je-pl = /(w-p)* © masipulstion of
L. angle swm of ABCF 2 (L) -4up Sumfproduct reutts
t5

=i

lo. APxBP =PC” (STLM of inkeupt an -}omgwt equaly =

|5 "?E\

(AB18)x § = 10° : O finsl volue
AB+8 - 129
As - 4.5 {iv) METHOD |: Fom (0, B =37
WIING Sum - . _ -5
& PRODUCT Prem  (id), B- Yol
RESULTS . . -5
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Z_
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(b)

7=11—2(k+l)x - k49
(i} A = [-20c)]* -4() -k +5) l l

() (i) & il

AL ] yem

= A{k +2k +1) +4(k~5) i
= A(k* tZtk 11-6) —+ U37°‘“
2 _ B PSWquK.
= 4k 3k 1) w required. } Pna»au'gy
(il) Funtbon is indefinife whe A 30, Lo Hnt8y =12
e 4(kt+3-4) 30 ntly eh e ryuind.

@S{wb_nt maked praqress in

k*48k-4 20 Saing 430

(k44)k-1) 2 0 (i) 2« = 3y

. kg4 o kzl. LA Schc + R.c.r:lmﬂlx
@ wrred Vala o k - (3-29)" +(yx3y)

- ‘I-I:LJHJ‘ ?331

= 751-!13 +9 () vpresion for wnpinaglificd Btal oren
This & a Contane-up Pnruloola., So (b Mininwn Valu
occurs  akong He s of sgmaniry O reakoning o

locote  “minimam
= ={-17)
1 2(7)

y< &

5

= Sude longlh of square i 3-2(5)= dom.

(1) side ong




(it) Funcs

is indefinife wh A 20,
e 4 (R +Bk-4) 20 g

() Shadent makeg pregress in
Solvm; A0

@ wreed valuy for k

() (i) <

12em —>

(i)

LA Selmc + ﬂ.a,c{:aas!.p ‘\

psiwrz,.'q’(- )

I’tt.tmjl.l.‘
Lli(.'f'-b"sl =11
9L+21 =% g rulwém{.

x=3“13

\

< B%)" + (g3 \
= ‘1"‘13-}‘1311‘3:11 Y

< 731-113 +9 @ expression for -Eob:L\ orea
Ths s a c:mcavt.‘u.]o Fw.ﬂabola, so (b mw}m Value
0CLuss o ardis of  symmutry (me\ fo
‘1 wlp:@(—m) 9’1 rg locote. \m:.mmn.w'\-
2(1)
y < - S bmg% of Square s 3 2(6)_% f}cm
O side tmplk

() y- 22
ZL A{n+2)

(i) Pomuin s a<¢-2, -2<2<0 o 170,

(i) AN

@ ressiong
h far AELCE

Tn DAGE, 4anrt- % Tn AGE, tomp=t
AE - Dhestet

c :raAAcE AC +CE = AE* (Pythajw Theortn.)

CE = heot B

# (hetp) = (Zhotn)” D sfin
’J(,k + hWest?p = 4hP et Pythga«d
O algbraic
% 4+ wttp = 4ot mini pulation
otk ~cat™p = 36 o reguired.




(c) 7:1“-111-7(
() - 4=
Wha %=1, %L=Ll~*1-l

METHOD 2: EQUATE GRADIENTS

Ifilsiazjudfo-}hwnbhww:, there  puit be  anather
powt with Jhe  Somu Smdiud..

il 0] 3ruwwt at (1,-2} i % =~
5 Equatin of L s y=(2)=~1{x-1) a2 =4x -] = -
- Y : . 3"11‘ 0
ytL x| /(D equeion of ling U
3:-1-1 o 1-161+I=0 -x=0
(it) METHOD |: TET PoiNT OF INTERSECTISN 2 (=) =0
The twrve indeteeds  with £ whin: A =0 o %l

1’."'?_11,1-7!. = -x-| A4 =l al\fld He arigial intencion  poink.
x -2 4| =0 Wha «=0, y-0.

(x*-1)" -0 Wha as-l, y= 1241
2 =4 O locstes paints of inkeriection = 0
Sie w=| giwes the wiginal idetectio point, Ha  other e The curve hag grediet -1 st poits (0,0) and {-1,0).
gt b w1 Tt there  oordinebey whh line £ (7=-x-'):
Whin = =1, F a4 §® hows Fhct. grodianty 0F-0-1 = (00) s pet on lm £
- -l e gl

0 =-(-)-1 = (-10) is e line £

s W ==, L ternds with the cune & oo L B ahe 'l:a;ja»d;fo the wrve at (-1,0),

theie - grodiests e o, So ik s a tegedt
here a5 wek.
When % =—1, Y= I=2 41
=0 s Coprdinade  aue (—E,O).
(0 foll caordinaes




(a) METHED 1: CIRULE PROPERTIES

Sine ZABC is o right angle, i & th ongle in

6 Semicirde with diameter AC.

Bk M is He midpuint of AC, so # is the

ostre of e cirele.

- BM=Cm

MeTiop 2:  “TRIGeNemETRY

Lt LACB =&
Ta AABC, cob =

Tn ABCM, i

BC

A B
(rodii)
A
Be,
Ac M
= BC (e M by AC)
2xCM () B
C

cm® 4B - Bm
2 xMxBC

_em® Bt - Bm

LxCM
BC
g’

BM*
. BM

2 x(MxBC

L emt 48" - pm
B¢

cm®+ B - Bm

2

n

M

= CM (B30 & (M>0 g Hey we ngﬁu)

MemHed 3:  CosRPINATE (xEomETRY

Sine DABL s right -aagd ot 8, C

posifin B b he oigh - with o m(% L)
Ak Ca e o & y oxe

rexpestively . < 5 A
bt conrdirates of A bt (x,,0) (x0)
and C ke (0,4,).

M (),
BM = (40" + (&-o)

Mo [(3-0)" (L)

"
)
-Ll‘._a
%
—+
—_—
..r:"{,
N

(1]

Lo




merHo> 4 (risngle congruonce)
Corttrut MN  whoe N is Hne midpoint of BC.
S lae (ovtovat Jumé midpaids of foo sidy in

AARC s parallak fo e hird side)
" LMNC = £ ABC (cortuponing angleg on prrdlid Ling are equat)

=90°
LMNC « L0NB = 180" {angls Sum of a Straight Ume i 180°)
LMNB =90°

Tn AMNC & AMNB:  MN is common
LMNC - £0NG  (prover above)
CN = BN (N bisects 8C)
o AfNe =4 MNB (545)
s BM = LM (coreponding  sidy i gt fivglyy ae ulm:.t),
aj rur»tirul.

Note that Jht  infermation i Hue ti’uﬁdﬁm ooed nat 5uﬁ.r'azdfu_

thet BM bisects LABC, ner Hhst BM s pupundicatar do AC.

Conpitler  Fhe —Fa,uowmg ponible  DABC:

A
: M .
(4

B

Tn dhis ovomple, B is clawly not  pupendicalsr fo AC,
ner is ZABM equal b 2EBM (kugk both of those
were Urw.ouslj O5Swmad. bg_ shmts)_.

(b) $@) = logs (x*) Notw thet o4 Fl) =fln), His s o over funchion.

G) 61 - logs |
=0

(i.l) *=0 3,1

A

:r’ 0] mﬁmf{vtt
© buth breaches

(¢) RTP: 4B+l 4 , _
WYY -J_Su.&(l sm?ﬁ)

METHED 1= STANDARD  IDENTITIES

'l:anss {-I
tand +i

(fand +{ton* & - tan +1)
o5 +|

LHS =

(]

Fan B — toad +|

Secd ~ tonb

Sec & - sinBe®
con &

= sed'® - _,,L_Sinlﬁ‘ sec’ &

= .;—_su_ls- (l- sir\l&) oy r'm’rmi.rul.

-l 1 '
\ V/ ® Sl'uLFe L ir\termp'b

() swm of cubed factarisation

0) ﬂ/%ln.anrm whnh{j

() double ale Clantify




MEMSD L: +-RESULTS

n20 =5 gl 5B - )4
Sin iH:L Jee = |+ .
341
WS T
! 3 2t
Rus - g {1+t l‘lw)
= (1+¢%) - ¢
: A2t
= (t40 4t +1)
+4]
BELEY .
4 - mlmmt'

{d) aL-ngfW:HL_E
A -2y +ﬁ =E
)+ Sy - JF
Bj Compoving rekionel & irrodigand Componsrds, 0 werking

Ot'lg =0 —@
'X_.'(’j :‘Z—’_ _®
@-0 '4‘(-23) = -S-:L-O
3 -3
1
z
|

o n
() Bk} L%

n

o

(i) Fit & tomy

() E'(x)

n

u

UO) eoda 'fﬁs,m{)_p(, =\E

bt con?x + 3 sinla

o 1 z 3 y
I S S
ol Il 2l 3 Y
- LA SO
R TR TRy
VIR VL P
O+l+ T4 57ttt
2t ad
l+x+a-+3-!f---

E(*) 4 rv.iwlru{ .

10 ¢x 3609
= Rr:m(bt-—o()
= R[mlxmot -l-s.cnzxsmot]

wlx tFEsintn - (Row) el x +(Raind ) sindx
Bj comparison of Caeffieients,

Reasot = | —@
Rsnd =83 —®
OF+0": R+ Rsuth = 143
R°() = 4
R =2 (R>0)

@ uae of
1g enomet
expantion L
SimplEartons

elmm




{ .
Lo = g % mo{.=% Note: do net acuf{ reqpondey that we

= Q<o W fad it accoutiy for damoin of o

= L e 68 (D amplitude & phare shift {rote thet phas
o f diffuwrmdr:g

seala tJ3sinla = 2 eos (21-5«9') of trigenamubic eprchiin)
Deot (20 -60°) = Jz Q< ac 360
Cor (Inb7) < & 0<2x <70
260" = -4s”, 45", 3157, hes” -60 < 2a-60 < 660
2y = 18°, 105°, 315°, 465"

1= 08%, 515°, 187.5°, 465° () al solwhions

(c) Mmeme | E
LAEC = 90° (CELAD) c
LB -0 (ongle in @ semicirde s %) D
- LAEC = LACB
T AAEC L AAcB:
A B

LAEC = LA (prven above)

LAE = £ABC (angle ia the )
alkernate J'-ﬁmu\t

- AAecll A ace (aimﬁm)

S LCRE = LBAC  (corruponding angley of bimilar Hriongleg are equal,)
s AC Vimds ZEAB, ay mluarwl.

METHED 2
LACE + LCAE + LACC= 190 (argle sum of A 190°)
LAGE « Leag + 90° = 190°
LACE =90°~ LCAE
Buk LACs LACE (anglein ot alterncte segmuct)
LABL = 90°- Leat
LAGB 290" (omgle n 4 Somiciede i 90°) 0]
LBAC + LACB + LABL = 180° (anél.v. sum of Apapc s 180°) @
LBAL 4 90° 590° -LCAE S180°
LBAC = LCAE
o AC Visels 2EAB, oy r:z;lui.rwl.




() <pes -90° (APLSZ)
Lsip = 90" (PRLSY) (@
LSIP+LP2S = 180°
" PISE L a Gyclic rim.bﬂﬂ:te.ral
(ppocste ogly o suppomtin) ©
0SS, A2 ae r_mwgotic_, a3 rulu.tred.

(i) LRXS =90° {(QRLSX) (O
S0 LRXS s LRNS

LRXS B LRSS are andlu; in the Seme hﬂrwct
Standing o the same ove RS of cirde RXYS 0)
(nobe: it are RS of circle PQRB)

SRS, XA Y ae (_pmgdir_, aj ry.lu.ired-.




