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Total marks — 84

Marks
Attempt Questions 17 Question 2 (12 marks) START A NEW PAGE
All questions are of equal value : )
Answer each question on a NEW page (a)  Differentiate x* sin™ 3x with respect to x. 2
Marks
Question 1 (12 marks)
(@} Solve forx: .3 (b) ©  How many different arrangements of the letters of the word PARABOLA 2
are poasible?
3
<1
x-2
(c)  Find ali real values of a for which P{x)=ax> —-8x —9 is divisible by x - a. 2
(b)  Find, to the nearest minute, the acute angle between the lines y=4x+5 2
and 3x+2y-1=90.
(d) Thetwoceurves y=cos'xr and y=2tan™'{] - x) both cut the y-axis at 2
{c) Find fim sin 4x I the point [ 0,2 |. Both curves aiso share a common tangent at | 0, %
i —|. Bo pady
x—=0 Bx port *2 © sha & 2
Find the equation of this tangent.
7 .
{d)  Evaluate j sin’ 3x dx 3 (£)
L3
Not 1o
y B scale
1
{e)  Evaluate j X (] —x) dx using the substitution » =1 x . 3 )
L
X 9] 1 4
O is the centre of a semicircle, diameter X¥.
OA and OB are perpendicular, AY and XB intersect at Z,
Copy the diagram onto your answer sheet.
(i) Explain why £AYB = 45°. 1
{ii} Prove that BY = BZ 3
'; ,
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Question 3 (12 marks) START A NEW PAGE

(8 () Exptess v3cosx —sinx inthe form Rcos(x + &} where R >0 and

0<a<£.
) 2

(i) Hence, sketch the graph of the equation y = 3eosx —sinx for

i<x<2;r.
[

(iif) Solve the equation y3cosx ~sinx=+2 for 0<x <27 .

(t) ' On aparticularly windy day, a sock pegged on a clothes line is oscitiating in
simple harmonic motion such thet its displacement, x centimetres, from the
origin, O, is given by the equation:

x =-16x where tis the time in seconds.

(i) Show that x = acos(dr + a), where @ and ¢ are constants, is a solution
of motion for the sock.

(it) Initially, the sock is 5cm to the right of the origin with a velocity of
—4cms”. Show that the amplitude of the oscillation is V26 cm.

(ii) Find the maximum speed of the sock.

{c) Prove that 5" + 11 is divisible by 4 for al] integers n 2 (0, by mathematical
induction.

L

thhm‘Sthcol Certificale Trial Examination, 2004
Mathemalics Extension 1

Marks
Question 4 (12 marks) START ANEW PAGE
2 (8} Consider the function f(x)=r + 2sin [%]
(i) State the domain and range of y = f{x). 2
1
(ii) Sketch the graph of y = f (x) marking clearly any endpoints. 2
(b)  Two roots of the equation x* + px* + g =0 (p, ¢ real) are reciprocals of each other.
2
(i) Show that the third root is equai to —g. 1
(i) Showthat p=g - 1 . 2
q
(c) A forklift is driving down a warehouse aisle. The acceleration of the forklift
X is given by the equation:
- __ ] 2 _-x
X=-gue
2 where x is the displacement from the origin and u is the initial velocity at the origin.
(i} Showthat v’ =4¢™ if y=2ms™. 1
1
(ii)  Explain why v> 0, 1
(ili) Find an equation for x in terms of 4. 2
{iv} Describe the motion of the particleas t > @ . 1
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Marks Marks

Question 5 (12 marks) START A NEW PAGE Question 6 (12 marks) START A NEW PAGE

{a) Not 1o (a) A crew of four rowers is to be chosen from five boys and six girls. How many
scale different crews are possible if:
A
C B (i) there are no restrictions? 1
D
(ii) the shortest girl and the tallest boy must be included? 1
X P Q Y

: {(by  Consider the graph of the function f (x) =1
In the diagram, XY is a common tangent to two non-intersecting circles. T+
This tangent touches one circle ai P and the other circle at Q.
AP is a chord in one circle and BQ, a chord in the other circle, is parallel to AP.
AD is a straight line, cutting one circle at A and C and the other circle at B and D.

T ¢

Copy the diagram onto your answer sheet.

Prove that:

(i) PC|QD. : 3

(i} PQBCis acyclic quadrilateral. 2
(i)  Find the area bounded by this curve, the x axis and the two ordinates 2

x =0 and x =1 using Simpson’ Rule with three function values.
(b)  The equation of the tangent to the parabota y = x? at the point P(t, IZJ is . Answer correct to 4 decimal places.
y=2m-r. -
(i)  Show that the line passing through the focus of the parabola, perpendicular 2 (ii) Find the: exact value of the area bounded by y = f(x), the x-axis and the 2
{22 two ordinates x =0 and x=1.
ta this tangent, has equation y = yp

(iii) Hence find an approximation for # corréct to 2 decimal places. 1

(ii) Show that the foot of the perpendicular from the focus to the tangent is the 2

point F[-r—, OJ .
z (c) Surveyors have marked out two points, A and B, in St Peter’s $t. The points are 5
52m apart and B is due east of A.

(iii) Find the Jocus of M, the midpoint of PF. 3 The bearings of A and B from the tallest point of the Great Hall are 230°T and
110° T respectively. The angles of elevation of the tallest point of the Great Hal
from A and B are 30° and 60° respectively.
Show that the tallest point of the Great Hall is 4+/39 m high.
! ’ .
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Question 7 (12 marks) START A NEW PAGE

{a} Find all the values of & for which cos’ @ + X2 sin26=0.
(]
T Not te
Princess _|
Fiona

( ﬁ\ >
~,
.,
.,
,
.
"\
-
-
-
.
-
=R
L1

Princess Fiona is locked up in a tower, 80m above the ground. To gain the

attention of Shrek, Princess Fiona throws a lentil at an angle of elevation of &
and an initial velocity of 50ms™.

(i

Derive the equations for the horizontal and vertical displacements of the
lentil f seconds after it is thrown. (Use g =10ms?.)

3N

Shrek is 30¢m from the base of the tower when he is hit by the lentil.
Find the values of the initial angle of projection, 8, correct to the nearest
degree, if Shrek is 2m tall.

End of Paper

Higher School Certificate Trial Examination, 2004
Mathemalics Exlension 1

page 8

Marks

BLANK PAGE

Higher School Certificata Trial Examinalion, 2004
Mupthamatics Extensicn 1




——y

MATHE MATES Exr |
TRIAL £ McA 1004
r

SoLuTioms

Question |2 (12 racks) Cale 4

v _3 o, k2

x -3 ’
3(::-.2) < (x-z)‘ -
Tx-4L % x‘-“x*ﬁ-

C £ =~ Fx +t1a

o % (x-5)fx -2)

e <l er xBTS

{e) b T $ia 4
HeQ : 2. wro 4
= :11 = |
-
= 4
F.3
.
3
(d) j .5'11- 3:\'_ o
o
L

G 1

GUESTIOM 2 (fl ﬂ\.—rl‘!) Reas '3

Cale
R Ao 4 -
= s/ C? 3
JR “
T2
Qm“ﬂf_—h +

() Must shode et x4 2.

('9) Lear Frmnh umn'HJ— “”Y"!‘C
vt abafule valor g+ ]

bt twpf\.l b lhl'ﬂul ll:,'ﬂ' Joo

(a3 ¥

(d) My wworrech  subshiwhiy or
st 3

(ey Show all el _
Dot Goget o chage e Lmib
Ny (e ¢ §7 e

(q) :j = 2™ s Ix

3!

(= (,?-20)

(r.} P(x) : oax - Pt 9

1 sbvieble lsd x-g' ‘hvu.., 1’(‘) = &
O o= 1.' - ?q.l -9 v
0 = (9‘—‘?)(:2‘4!)

5‘--.;,._ PO rqalJ a - 23 s

(&)

Ji-q,e
1-9 e
&y Pramsola
No. ofF Aﬂ-avg...e..ﬁ:_ i’i. //

@ g = tas ' oa ‘.j:zh;-'(fq)
e R a2
Gy T— s o tagr-gy®
whes x =0 oly - | H’*"‘*"a;ﬁzwl
e ds/

('J L AYE = 257 becaura e -Uh. oo

Mop Combm W Force o ‘J"’
ad  The :Lrgun-.ﬁ,‘._gq'l 5!‘&.0‘1«:3 ‘/l.

N . *-7 @

“-.') Alsa L8 = qo, CA.;-\- .
‘ . Faricr e b ‘/

v o)
L B2y = a5t (4 mem @ Sige7)

BY = B2 (sietes appusihe =
.,.:J[,, I T

ve =) .
Loar

-

3

e

Comaraaert S0

a) Yo olifferesHate T o
13 move .sw:cm-Fu.D o was
g vuale |
L) = L e
g™

BYweu dews .

<) MusT BE Stewted Hoat
Pla) =0
The reswtcg eq vakion 13
a ‘Lua.alwﬂ-d'l'c.. T woas solued
very ba.d.'::’ L You showlol

recoqnise eguadions %_""In:_! -an-

A Realty dmby meet 4o g
—*‘M&rﬂ'ladrueuﬂ be_ca.u';:-_'e‘ﬂ_

¥ a TCEmnerioa —-I“h.f{jgfr\-_
e} Wordl Eﬁ gém'c.e.!

Draw o« cj‘m_//lav:se ﬂ‘""(jm-
imvEe an ev&v‘j-ﬂr\\»j Yeu “can

Fu-d |, e Sl e opmy Jwa\.\:,

revea s ool f




Question 3: (12 marlan) Com %

(G} {')J_; LOIX — xim

Reasfmae) = Revixewsd - Roiaxrio i

2. Reoset =3

. Ewsx - Fiaw = 2wy (:c + '“;g)

(i:')

(i) Qf-o.s(xq-ﬂ?h);f;_

I.A'.u(:l:4 'rr/b): j;;-

',,c+1T/L_.'II:' Fme /
Y-

2 = IT T
a ! e
(b) (‘J x = om,(4é4-.¢) fom
x o= - 4\:5‘--v(4{-+-,{) /'I
* oz -!ba(a;(d(- et ) e

= - "e'x_ LY fr,.m-.-al

(F;) e 5 EvO .5 Faces (@

v z-% tzo 3 -Ms-4a0e -
) l = aamm [E3)
" L o .
O] "'@ = 18 41 =~ A
. v
= 26

t a= §zg

(l'l'l') Moy s speeal s 4y, GM}]/

3

5"1-” = 1=l =2
whieh 3 oivinble by #

Astume = o n= k:
. "
1 < ) = M

Hr roma

t-;lrJv M
|ﬂ'|‘sh\j'-k PR I

'3
S_I:.f|'." . . & + M

s{am-n) it -
u,,_\.). -ﬂl‘-ln.r‘”-_

I

= oM -y
- w{s™ -1) v
= 4P (Pez)

I'f' Prnfas.uka'-. e ‘Gr a=k, W
e = e+t
ﬁ-— -~ = O—

—ct  heacg

o alm

b ST W

S s mbs

e ﬁr BT '_, 2.-" .
all poshic inleges by the
rr'mc';r.fe a{ metremmbeel cnoluche |

COA-

-

3

(=) fi;) anaely e andr!;.ha-dmn e
andd e e 1t e J--hr Han

|¢3g|¢ of 4he wone,
(i} Do+ -ﬁud amgrest in all a"qmp—.-..k

TMM%-\‘L
(b) () carefus] wafr deivabi i‘-.t.(m).--;:,;
tif) Fﬂfij olo-e "‘"aj nlgebamic eorner,
(i) P,
(9 NE labit vabe w azo !

Aln  cpreley o

a’m =
Guessto~r 4 {12 ..W;,) P }

Lali 3\4

e e 5.8 u # s(s"m)

@  f(x) = T7’+2:'..."(;_‘-)

(1) Doma-; - 3Sx23

R&Aj& :
Cii) )

e

)
]
1
o P

E q‘f f"lrl af crach

R a7
but fro— o <4 = P

b - 1,(‘1"}9 =9
.1,‘+r€|r = <

. 3T
(b) xs-rrxl*‘i,:o
li) Let roobk be -, t —h nb
.. Product of reoh
’!';’Z-P="P
S Beq v
VL The, e roat u -—7’.
fii) Z u'Frbnt:
-(4-;'— —1‘-_—-P G)

° -Aa‘,—_ni:ﬁzo v

v

©%x = -4 pte -*
b= dfrer)
Gl = -5 0%

v = f—:’u"dx

ulh!te,j:l

vtz 2e™ 4 C
:;:0,(33—
£t zretee

= ¥
=0
*

Av* = 2e”
(c...u.l)

when

vr= 4e™

e

Ze "™

=
<
1]
1+

1
[E]

“ Smce ™2 o Jfor atl ® oo
g el conoliRens jues e

velocidy 13 2 mfs, (pesitive velosiy)

vE-to Fowr ol D0 /

- -y
vz=ae * (Ce-unﬂ)
iy 4 =27
- 4 e T

=y v e™ 4 o

v’

DA 2

= 2e™ o
L

]

e"(n- + <
whe v -b-’-OJ x =0
= e+

= | 4C

-1




Quesnon S ¢ (12 Sy G 3

()

x P Q b
(i) det 2cP@=x

AL PAC =X (L:—- -H-ca”s,J =

< behoerna ¥+
cho-s}.
L L pE@ = ot ('wfrerrvd;- L =
ay ACllgQY

',J—DQ‘-!=1I:(.L:—»-=‘+‘¢3: .
2L bhek e, “‘-Je-:i' -

eha—et}
cCfg = & DA v

crllre (“”’N:J‘z)

iy . LeBR o fo-x (£ T sl hie =t
v

POBC v = fﬁcl-::. gpectileivat
i - [
e aPrpv\f_ “:31¢‘ arg s"?flm‘:j.
Q) gexT o, Pl
T:qje_,:’c t} = 1t:x.—tt‘

: = - A . o
vy ™ bey

S (0,4

y-4 = L)

- s &-2x
<‘j P
C'ri) Sa ‘v-l:-j s-'-mlh.a,.,f-lj ,

d'—-l‘éx—{:a' (3}
- +-2x
4+

2 (432 )
= 4,

= £ /
- A (%, )
(lll) P({:) t‘) ~ (t/")o)
M=% ,2) v
-_;3‘: M —_tL
T vmdg
ook b -
3" x
y= 2 0%
= %xt /
q

(-Ommhh'.

(=Y e B atbemph. Le s
(%) () Line poves Bt S, gt 1

m) Mg, b osehve S YR,

ﬁi') shil 3ot w('len, bt "‘1’"‘-"3

Calt. 2
= 5T t -
QRueEsTioNn & : (12 ma ) gy, 2

(=) ) ”('_Lf = 33c w

) tc, = 3¢

by (f i 1

& ) A_,i,(.+.,,%+t)

= &3 -
Y

= O 3F833 v

o b -
'

= "‘E-\“‘,:

[ea]
A a R

) ‘l}. > O. 3833
A
" 393 o (Reas

(<)

2.AC &C
- L = 3k +_F‘_" ..s:."
2 )
2. L. kR
3z
cn Y L anterr oxa
3
!Ebl S“J.;
3
ThY . L2
L= JLt1y
* 43 v
Reas
-
4
o rmrumnewsTs [

A wen odona- -

bylearn Simpsord ruie
precarld . -
. !
N easy Use
s—gdawp\ ‘uﬁ#ﬁroﬂ pPag2 -
W) Mence . mesns  bpw vaust
ULE YO amdwigss o v

M"J \ﬂsﬁ.iy

C)])v-_-n.n...r a clear digarecs.
Tt 6 easier - solva-
s preolenn VTN Y
s wmphi-fied e.xPressuo-{.s for
B el AC .
‘wlosd-eha Ko f@awwwt}|—3

%{- au'.oe,lnra_ ! )




beas %

QuESTloN 3. C'l mecla) o %

(a) cos™e o 320 - o

. .
tay '@ *Es--@m]& = o /

wi & (Lor @ +Hse) =0

w1 - o (3T} 45::-:\9 =

oa
9=ilf,3,£r_r’ I:“_, 'I'hmﬂ-:-é
v GosT moq
& [
ATy AT-T
-

© = (2-&1)”7_1- nEZ
2

T - 10

—_—

e =

(5) & [ T &)
x = C

/ @
Pl
o .
s ';/: Ls'nr--e

- O ers O
whe, & =0, = 2 SOwd |- o SGean
. ’ * : TS i v

- o x oz

Sot o » C
b "‘-:O) ws O . e
’ I x 5z Botwws & } w

é] = —tof +
whe €20, .(_'jz S'os..‘-&.'.C:ED:.;&

\3 e ~lot + 5058 -~

S_{:l
Jl

e, *E:O‘ a: 80

r SOta.O + (

L C=Fo

!3 . -St' . S§ats® 150 Ve

(FI') when 2 = 300, J=-2'

0o = St e &

ke £

——

[ XY

v

£0.6 ‘:‘:19 +§o
w3

2 - ~5 36 +
G

O = 80 sete 1 W0RE +FF

= —;So(-b.‘eu) B0t « FE

R lﬁb—h,-.“ﬂ‘ ,'.SO"D"'-\S" — {02

O = lfoh"Q —3m fd + loz W
e = 300 :La‘bl-‘i--!to.lcﬂ-
2ulF
= tag on, O-475
- b ) - 3y
ez ¥osr or 25%2%
L The 1Aavkwl a—-\]‘{. ot rfu':"l’ﬂ-
owld be 507 o 25" e the
nearest &Gfeﬂ. .
Cale
-
Garemt-bs
ON Fracbarna b

i selokies " ey Rad B greal seluia
. r!allj showld ik Thed n B -s'hlrJGI‘

() 0) ‘erwe' mmeans ymr il showe ol
’H"J. NoT J‘ﬂ' Tl*a ﬁ..nJg_

T -F.:.a.::) o t walwe b wunsher
for Ba mach haa, Iseeak €

et fd P e 'L‘“,E}“" e ¥




