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'Mathematics Extension 1

General Instructions Total marks — 84
¢ Reading time — 5 minutes o Attempt Questions 1 — 7
e Working time — 2 hours o All questions are of equal value

e Write using black or blue pen

¢ Board-approved calculators may be used

e All necessary working should be shown
in every question

e Marks may be deducted for careless or
badly arranged work




Total marks —~ 84

Attempt Questions 1 -7

All questions are of equal value

Answer each question on a SEPARATE piece of paper clearly marked Question 1,
Question 2, etc. Each piece of paper must show your name.

Marks
Question 1 (12 marks) Use a separate piece of paper
1 2
a) (i) Expand (x+—) I
X
(i) Suppose tha.tx+l =3, evaluate x +-~1-2— without finding the value of x. 2
x x
b) Solve the inequality _x_-l;% =3 3
x —
c) Find the coordinates of the point which divides the interval joining the 2
points (—6,2) and (4,7)in the ratio 3:2
d) Find the exact value of sin15" by using the expansion for sin{ar+ f) 2
e) In how many different ways can people between the ages of 20 and 40 2

(inclusive), be classified by sex, age and political affiliation?
(Assume that the political affiliates are Labor, Liberal, Greens and Independent)



Marks
Question 2 (12 marks) Use a separate piece of paper

a) The variable point (St, 41‘2) lies on a parabola. Find the cartesian equation for 2

this parabola.

b) The points A, B and C lie on a circle with centre 0.
The lines AO and BC are parallel, and OB and AC intersect at D.

Also ZACB=26" and ZBDC =y, as shown in the diagram.

() State why LAOB =52 I
(i) Find y. Justify your answer, 2
c¢) A, B and C are the points(-3,-2), (—4,2) and (2,5) respectively. Find the 3

size of ZABC, correct to the nearest degree.

d)

Q&— -
In the diagram, the points O, P and Q are in the same plane. R is a point vertically
above 0. P and Q are 750 metres apart and £P0OQ=120", ZQRO =30" and
ZPRO =60". ¢
(i) Redraw the diagram on your answer sheet, labelling all of the given 1
information.

(i) Find the height of R above O, correct to the nearest metre. 3



Question 3 (12 marks) Use a separate piece of paper

2x
x+6

a) Write down the equation of the vertical asymptote of y =

b) If sin& =-’§7- and 90° < & <180, find the exact value of;
(i) sin2é&
.. [
ii) tan—
(ii) 5

o

c) Solve for @, correct to the nearest degree where necessary, where 0° £ 8 < 360

(i) 2cos28=4cosfd-3
(i) cosﬁwﬁsirw: 2

Question 4 (12 marks) Use a separate piece of paper
a) In how many ways can the letters of the word PARRAMATTA be arranged if;
(i) all the letters are used?

(ii) all the letters are used and the word begins and ends with the letter A?

b) There are nine people applying for four jobs. How many different ways can the
four jobs be allocated if;

(i) the jobs are allocated randomly?

(i1) out of the nine people, five have their HSC and three of the jobs require the HSC?

Muarks

[38]

¢} There are two rows of chairs, with three in the first row and four in the second row.

How many ways can seven people be seated if;

(i) Daniel and Joshua must sit in the second row?

2

(i) Bryan will not sit in the same row as Shirley and Harleen must sit in the first row? 2



Question 5 (12 marks) Use a separate piece of paper

a) Solve tanxtan2x=1 where 0° <x<360°

b) The diagram shows the line interval AB trisected at P and Q.
The coordinates of A are (—6,~2) and of Q are (2,2)

¥
T B
. f)/éh(:z. 2
—

o
7A(6,+2)

%

Find the coordinates of B using two different methods.

c) P(Zap, apz) is a point on the parabola x* =4ay , which has focus S.
(i) Derive the equation of the tangent at P.
(ii) Hence show that the tangent meets the x-axis at the point T (ap,O)

(iii} Find the coordinates of M, the point that divides ST externally in the ratio 2:1
(iv) Explain why PS=PM .

Marks

T S



Marks
Question 6 (12 marks) Use a separate piece of paper

a) There are seven points on a plane so that no three points lie on the same straight 1
line. How many quadrilaterals can be formed if the quadrilateral must contain
point A?

b) (i) Prove that cot@—-2cot28=tané 1
(i) Hence deduce that tanx+2tan2x+4tan4x=cot x—~8cot8x 2
c) 3

A and B are two points on a circle. Tangents at A and B meet at C. A third tangent
cuts CA and CB at Pand @ respectively, as shown in the diagram.

Show that the perimeter of ACPQ g independent of PQ.

d) The word EQUATIONS contains all five vowels. How many seven letter 2
words, including nonsense words, consisting of all five vowels can be formed
from the letters of EQUATIONS?

e) How many ways can six men and four women be seated around a table, if 2 3
particular husband and wife do not want fo sit next to each other?



Question 7 (12 marks) Use a separate piece of paper

a) If \/_5-224-1, show that a:4+-1-
a a

b) The diagram shows two circles intersecting at A and B. The diameter of one
circle is AC.

B

(i) Copy the diagram onto your answer sheet and draw a straight line through A,
parallel to CB, meeting the second circle at D.

(ii) Prove that BD is a diameter of the second circle.

(iii) Suppose that BD is parallel to CA. Prove that the circles have equal radii.

¢) The three sides of a triangle have lengths p - ¢, p + g and p, where p > ¢ > 0.
The largest and smallest angles of the triangle are o and S respectively.

(i) Show, using the cosine rule, that 4(1—cos&)(1—cos ) = cos cr+cos /3

(i) In the case that =2/, show that cos £ =—z—

END OF EXAMINATION

Marks



(Ocesho | A iy LoAc=26> - € alterak 2ls=, A0jjR)
oy L AT = ( verheolly oppesileds =)
; / 2 A s s e
Ly (x -+ =) ES —~Z4 2422 @ ZAa=82" ( Ptxes—\ﬁ*ﬁ sy
_ s a2 _ LAl + LATD 12Dz @0 (L i N ATE)
) =+ xS (=+% ) ~2 24 y+ S2.= 1G9 b one et
Jssndh R 22 = N g'—'—*iOZ (?_. )
= 7. = (Z) —Cc25) . .
= S 5. _ = : B = —4
b el w4l =Bx-3 | d |
5-2
~-Z 2o¢ = A = ,
x_;g Cﬂj'r;c'sc.fdl g 244
m_-ﬁ . ‘e._ﬁciw-.Le._‘ . \ 2t l : Sy : =
e s e i . ofmin’|l | AL=-3=2) . - D e ey
—d -3 /
e _ = e iy [,
s T e L 2a8C = | TG |
- e Sl ' ] i Tl R = ,z/ l-—subbm\t)'
\i ) C'-—) - : . . - e s e et e Cbrrec;—#—s't:,oef.
o (_"’Iz'v s (4;—’) . : . : =9, 1evho Camrect.
=0 | i 2 Lromster
N el T e
- o AL endowe housever £ASC 1= chiase
f24D., G9il L L P , e oo
e By Bhvsa e ARC. O &
e . bR e S
) -...____L_-_—(O -5) - &

ay = ieT = 5tﬁC45.'2:é3
= B~ AS (30 — HADGNTZ

f(ﬁ\,{l(%)'“offyﬂ
i 3&?‘:’5 T e e )

eundcree L

)

'@y | e
Woys = 2ix 2% 4 waeek -\ () QO o Pe
AEEL e R T i RN T S
—TEEETTT
: = PO =3 ok

PR = oy + _or«"l- z.o/‘é-t?/"_CoszQov

o L @ 7502 = dor? +3cr? - 202'2("1“)

S

=z D777 52N\ poromelan) e ot [~ alerhy?o
. S 2 el 5 5 B A e e
st v g > TR LTS SRR U Sl
42 el s
oy T TR R WG L TR
i R LT T _,05?5&@-,28834-6!_--..-_*_ sF
D Byhy £ ot cesdr Aite Lt Lo D Bl (Ao meorsin ) /2

A OWACTD Y ELE

snme. aC. BT

<




Cieshen 3 (2

CRuesha 4 (2)

2 Gt /
\f 4!2!2f
= _ :
_ )3 J =271 8o
) [\ -7
' 2\

L) S5 26 = 25-Cms®

Q&)'Woﬁ‘s'-'- I 1% 21212¢%

. 2(,313( 2\ = 5040
- 323 | By Wens = qC4
—49 2 50 ISR o 5T
Ghy 2% __ B, (- carrecd | TR
P42 [/ e ULy \I\/O;&IS'-T Cy % éﬁl_
&k = S A" - o e s
2A%- 14k4 3 =0 = 6O
14 2 ViGs” e
o At g =2 Ly wlengs = B w5
O 42 Al o a\! Rl
e _ el =44
7220 B ciss § &=
= e _ a«.«f‘%’m’m,‘,ﬁ (_‘:LL)WC:\I BP X 2nAdx2x
et der £ Ik Aeade | P00 .
o O L gunle @ Hif=p
el o 55— e R :

) . .

) 2ees20 = decsb -3
AccePo - 2*-‘40:£=9 -3
Acen?S - deen© + 2O

(2cone — D2 = o

fo

Lwo\,s

; 4? 4 prxz
57(9

et
4

2 Nub C:‘".-\ (gl S

e m":\-.t. e S
rmack -
{ — Accpumd ,ﬂ,,
S TE e frhe—
of leters,

(2)

| — comeet hc-d[e'nj
ol res-{,-:.c,ﬁ‘g,..'

&)

- |- eunc(e;-ce: e_.f .

R e | k.ﬂ::m\.-l y-
w~cle~ ufﬂmﬂ

i- %%

L e et
. Correcy,
Solcha~

-~

4

x'2>(.2"

- Cos© =2 — 1

-
7@#&99!‘?5&3":_\3‘——\ @

/ Gu,) Ces G - V3 =im@ = 2

pai Ll
2ees(0+e0) =2 | _Letedth |
s (B4 60) = I inbo siie

A
w | (‘1‘3—4*‘1 r-e:?“-‘ej)

&

[~ tormect

1‘ fé’ju."s
gy e

9-&60-— o 3&0
60 3cc:>
T O= 3cx:>

R 57,2(54_;?
A FIT L

1 dC o

—
--._.

-

—
p—

& .

Queshen S

e Yomrcdon2x =1

et Ledonxe
2L i
7{( la—lﬁ‘z) i I_u”:‘;) i
oy - ad-"correc ‘
‘2}{2: ‘_;&2 €S
2A%= |
et
A= ~
T
v
P Y T P
SR ! |
o> = BT 1555, 210, 330 "fl _ @ _

e e ) i



T e

i~ dre rohe 3200 By =T
’A,‘("'(..‘*l"“""’3 ,,@("‘(th'3 e
e i T s
- 3% e~ X= Z2ap, ox T 2. i
B(‘“"""‘ S5 i s

: ; i 2"‘- C‘.‘L—Zap‘)
! (alﬁf) — _ le.‘,-a.gi:_fﬁcf Zoj.:a-’“’_
&K dwides Ag |r-4c'hc:a";1 - | 7 S

j e r‘&“'\u 22 ‘ . @L) 20 Ir‘?bz:q:!:" SO S wheﬁ ;1-.-_-;:: ] !

. Ben ety =P o e O = gx-ac’ - Noler (S dovend

Al-C-2)  Blaxgy) . p=ap? TR ) inSlech
e ' >( T st e correed |

AR i Rt e i ) 1
(—-G-#Z-?(. -:z+2.1) . o : ; _ _ il

& -»ca-»z«_ ST RN R I ,SCO_cﬂ Tlapi =D s
('-- ) = : ;5H _"' 2 _ ; >( afh 1~ pegress
_-.ca»az_m. =C _ ~adusl a2t e
PR TR e ( | ) e
=l = S M = ok f ; ‘ &)

LB leA) S b
P s mdpo~t o8 AR

i [t 2 ,—2-+2 | = GW]) M les o dhe clirectcix

_ 13( T ) (——2 c) e definho o a pmfz:')c:;ju _
L 140 : c,m\kjp::nkc,-, 4 pa-ab_:lc. = @
Qs FT’”'C&PQ"'L cf PE? 3 ST : c)‘u\d\,%'r_.e\-! Ao e Lo o

© .(1'2..4 20 Od4 ) A A L b,

e, T 2

Queshen & ()

2 )

=249 s & CXra ) i
=2 ==l
. 24 =4 e e @uadn\ciem\%.. -.3 iy
' = :
B -4 = 20
e -
A : _2'62,)9?‘»-%‘_:‘. s 'b)a.) ot @ - Ao
:JC! i:Q;A i c,.[.:-;: i, D g T 2 i-4ar®S)
T i s sk b ~ Jane 4G
A REE Baeds e dr P ]
T B4 = & "_}:2319
yu= -2+ 3ed = 4 :;___5,**@,__......
Fdeielil @

) = pregress daeds
Cies Correal soluhe™

(ch:-h-er‘ C,\k-c-@.r‘aw‘r

Correr\ \._x\xr:-
Rl Sl Wk VSN




(/wL) .—/(j—-,_x" i Pderm 2o i Aderd~

ol w Do Ioé 4 2(..._:"275_ |
— ddodtx.i dfomdx — &l S

a) F “‘-' 2+‘c'lfc_

) : = Lor -shecrng A= \f-—-i, )(\—'f.'.-;-‘-z i Sbfu"'"'ﬁ"
. . use of ¢ -2 Vvsh2
¢) ‘Q:nn-ele;-— c:p+c(g+ (=) _ = JS' +d :
AP = e~
T ! =¥ : P‘\'. =) : s
B =@M ( L S . @
 RREPMMMR (common side) *

SR = AP BOY
CP'-} AQ#CQ&&Q_
AC 4 BC ;

T e

-
-

WHC“'\ "5 T

Vl\Jc\Je.‘. 8(;
does nat
hove. 4o

i,

O

e - 2—-%L~_A4'h:r- : i-—ﬁ-‘—'a&m"- -
_ o |
l:—)d s@ec»‘-fj l
e Tl =S 4 Lueﬁ AN T A YT
: éA’E)C." ABA‘D‘ Calbe nalke 25 = AD/ICB}
, = B Dy (7 L LBAT = T
: : _ , "Thu‘f:b B 1o gl £ 2 s bolenebind
e.)’ﬁ:'\c"i\ \/\.'IQ\":"; v ,g'r“"'“‘-""j H oeol J— sohrfren . et arcamnCeronce.
\ 7 & I LD i aecle /- rfas::,—,,,'zj- = C-To ) )
1 = '{ v
) : U= r(l(r’t_l,’:ﬁv ﬂg 51 : - ] @
- - - . < ¢4 e - - - - +
= 282 240 o ey AD// (?'jrvch)
xR Ry . | A "G
. , e e S Abec s a_/{jrarw (c?qaos:k.wds//)
; : OQ . TN o amade .
_ _ _ . ek Ged | Ac = 8D | C(oppasile 3 o jlawm=)
oo, no restchors =A, /_fn/ g =i e :
PRAR 2 NMamee s aré  Ediia o rdlees
N Tolal , Hud 4\33@45‘@.‘— Z,Emw{ ISt have Epial el @
(o=t T
/ fea-@mﬁ

" F E s J\:::)e_.lha’.
= AL IR

-—

= 983 24O

- ggfw‘:o«-r )

Ne€: rasf. ,O’c»_’é'-_/'{ﬁram, ot st assume .




| ACi-—m&C\— e S’w:? - /Chfm‘,?g +9 2=
- e F?_'tfﬁ/}
4(! .:’( —6“) 2 (i) (‘5{5 -3)/25&73—!— )=
=4 o p+2¢3, 7 -2aq, 2 =
2locy ) 2( ) oo = 4 or o588 S o
_ B-Gae F’",La‘_ S
P‘“"‘C‘J‘,, /‘?C}L.utz\/c-;r /3 IS ac-,,__,le
Co S 40::5/5 | _ PSR I =
T e
: f= progress Foooods

- r 4951(“4%"‘4@24 P —Pq +4m-'4ﬂ‘: ] _ Correcd Solchan

Q(F? G‘V)(F?f"") = : in.cl’udcij ad  feosd
. : -/ ) Correc wuie c_.wp :
- ;‘)FD ",&q/z ] , _ cos 2o subshhihon
2( 3¢ ) : . i
F,_q( M i = comect soluhon.
. pRoAy i

PPy 2

= 4(!—@::-»-:3(1 ) @

e - i—Sub&h-‘u”)m
16( CDSKancf
‘ (.os’ﬁ
- Pl

) i"‘ Pz_c 2 .-ﬂ
erﬂ"ﬁ" LHS or /ZHS,

=

‘ i—" F;-'Z.,iz in both
w) oA=2=
Al - eos Z/é)(iéc_c:s/e,')

= “12[:3.-,» é“:b'-‘:ﬁ

4(07 R cosys Y i- cos
_a?afac/e--/ -/—u::s'/s

g(1- acs/s)(z cor/_g)
. = Jdeos /6,1(.':15/6-—/

5’(/—-@05/5() Cle co o |
.260_,/5 — CDS/5J—-I)

5’(/ - c::s/e)?-_ ,,?c:o95 )
: : (f/ole 60;6:5-!/




