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MATH., ExTt| TRIAL, 20CE®

Question 1,
: . 3x
(&  Find lim .
*=0 tan 5x
(b)  Find the obtuse angle between the lines x~y—1=0 and 2x+y~1=0.
() Find the general solution to sinf = sz—i
(d)  When the polynomial function f{x) is divided by x* ~16, the remainder
is 3x—1. What is the remainder when f{x) is divided by x—4?
(e) Solve for x: 1-2x 21,
1+x
6] Find a primitive of
x° -9
Question 2. [START A NEW PAGE]
(@)  Given the function g(x)=+/x+2 andthat g™ () isthe inverse function
of g(x), find g™(5).
® @ Showthar —22X _gnoy,
I+tan® x
T
“ tan
(iiy  Hence, or otherwise, find J. x2 dx.
T+tan” x
0
. . *tsx? 4102
(c) Using the substitution u = J+x, evaluate | ==—=—"dk.
i M+x
(d) Sketch the graph of the curve: y = 2cos™'(x)—1, showing
all essential information.
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Question 3. [START A NEW PAGE] Marks

(@)  Find the exact value of tan(z cos™ %) )

(b) Let point P(4p,2 p*) bean arbitrary point on the parabola x? =8y
with parameter p.

() ~ Show that the equation of the tangent at P is y = px~2p>. 1
. (ii)  The tangent intersects the y-axis at C. 3

The point Q divides CP, internally, in the ratio 1:3.
Find the locus of all the Q points as parameter p varies.

(¢)  The velocity v ms’ ! of a particle moving in a straight line at position x 2
at time ¢ seconds is givenby: v=x*-x.
Find the acceleration of the particle at any position.

(d)  The numbers 1447, 1005 and 1231 all have something in common. 2
Each is a four-digit number beginning with 1 that has exactly two identical digits
How many such four-digit numbers exist?

() Find |cos? (—;ﬁ) dx, 2
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Question 4. {START A NEW PAGE] ' Marks Question 5. [START A NEW PAGE] Marks

@ Find the term independ fx in th o of [ 242 3y 2 (a)  Considering the expansion:
ind the term independent of x in the expansion of | 23" -—/ . (9+5x)29=P0+P1X+P2x2+--'+1’k"k Fotpx".
t
Q) Use the Binomial theorem to write the expression for p,. A 1
) 3 _
Gi) Showthay D 327H) 2
Two circles C; and C; intersect . . p kD
at C and D.
BC produced meets circle Coat E. (i)  Hence, or otherwise, find the largest coefficient in the expansion. 2

B ts EF produced at G 29
AB produced mee producec @ [you may leave your answer in the form: ( )3”5” ]
r

Let £LDFE=a.

(b)  Anice cube tray is filled with water which is at a temperature of 20° C and
placed in a freezer that is at a constant temperature of — 15°C.

Copy or trace the diagram onto your writing booklet and h N
itd v moy ne eran The cooling rate of the water is proportional to the

prove that ADFG is a cyclic quadrilateral. difference between the

temperature of the water W°C, so that IV satisfies the rate equation:
i . heanl dm @8 2anor. bew.pegekre

(c) A bagcontains eleven balls, numbered 1, 2,3, ... and 11. 7 =—k( +15), where k is the rate constant of proportionality.

If six balls are drawn simultaneously at random,

. d
()  How many ways can the sum of the numbers on the balls drawn be odd? 2 (@  Show that: ;;(Weh ) = ~15ke". , 2

(i)  Whatis the probability that the sum of the numbers on the balls 1

drawn is odd? ‘ (i) Hence, show that: W =35¢™ -15. 2

f

(iii)  After 5 minutes in the freezer, the temperature of the water cubes is 6°C.
(d)  When Farmer Browne retired he decided to invest $2 000 in a fund )

which paid interest of 8% pa, compounded annually. 1. Find the rate of cooling at this time (correct to 1 decimal place) 2
From this fund he decided to donate a yeatly prize of $200 to be awarded )

to the Dux of Agriculture in Year 12. The prize money being withdrawn from 2. Find the time for the water cubes to reach —10°C (correct to 1
this fund after the year’s interest had been added. the nearest minute).

@) Show that the balance $B, remaining after z prizes have been awarded 3 _
will be: B, = 500(51-08") o ~ ,

(i)  Calculate the number of years that the $200 prize can be awarded. 1 ‘
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Question 6. [START A NEW PAGE] Marks

(a) A ball is projected from a point O on horizontal ground in a room of
length 2R metres with an initial speed of U/ ms™* at an angle of projection of &
There is no air resistance and the acceleration due to gravity is g ms™>

(i) Assuming after f seconds the ball’s horizontal distance x metres, 2
isgivenby: x=Utcosa, and
the vertical component of motion is j = ~g,
show that the vertical displacement y of the ball is given by:

y =Utsina——;-g12.

(ii)  Hence show that the range R metres for this ball is given by: 2
2
R= U*sin2e . ,
g '

(iiiy  Suppose that the room has a height of 35 metres and the angle of projection

is fixed for 0 < ¢ <% but the speed of projection U varies. i

Prove that:
(@)  the maximum range will occur when U? =7gcosec’a. 2
(f)  the maximum range would be 14cota. 1

(b)  Given the polynomial function;
x x(x+1) N x(x+1)...(x+n

"1), forn=1,2,3, ...

1+
fu(x) = 2 p
where forn=1: f,(x)=1+—i%=x+1 which has a zero at —1.
) Show that forn=2: f,(x)= il—‘(x +1){x+2) 2

and state the zeros of f,(x).

(il). Hence complete the proof by mathematical induction that the 3 i
zeros of the polynomial function f, (x) are —1,-2,-3,... and —n
for n=1,2,3, ..., thatis

prove that: f,,(x)=—l—l(x+1)(x+2)(x+3)...(x+n), for n=1,2,3,....
nl
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Question 7. [START A NEW PAGE] Marks

(&)  Given the semi-circle equation: y=+/r® - x?, 2

The shaded area of thickness w is rotated
about the x-axis to. form the volume of a ‘cap’.

Show that the volume of the solid of revolution ¥ is given by:
V= 1;—(31* ~wwt,

(b)  Aninverted cone ABC of height H units with a base radius of R units is
filled with water.
A sphere of radius r units is inserted into the inverted cone so as to touch the
inner walls of the cone at P & Q to a depth of / units, as shown below.

Not to scale

B F-isC Given:
\ T MB=MC=R MA=H, AC=1L,
P Q OP=r and ME=h
i
A
(i)  Showthat: (h; HR , where L=vH*+R?. 2
(ii)  Hence show that the volume of water ¥ cubic units displaced by 1
the sphere is given by:
%
V= 3RHA? ~(L+2R)H |
SR PRe -+ 2]

(iii)  Hence, or otherwise find the radius of the sphere that displaced 4
the maximum volume of water under the above conditions.

() @)  Write down the binomial expansion of (1-x)™ 1
in ascending powers of x.

(i)  Hence show that: 2
2 +3 2n .o+ (201 2n =2 2n +4) 2n +.+ 20 2n |
1 3 2n -1 2 4 2n

THEEND® © 6 o

JRAHS Y12 ME1 Trial, 2008 Page 6



MATRS EXTERSON |

“RiAL, 2@ /

MATHEMATICS Extension 1 : Question......
Suggested Solutions Marks Marker’s Comments
gl(ﬁ%\tm B = lime  BelSn)
PO - dgen, T D e EX) D
_ = 3 i, 5 {
T s © oan BT
S z. I
EY 5
» = 'é‘
= |
(k} PR W S wy =
A3 4o q —h = e Mg = =2 ol
hd o | i
‘eanm = 2 — | = —2 - -3 !
| e =2l L =2 -1
v ko & = B \
LA eohtuse cngle = 180” — feen” B v ov tewn’ pr)
=, 298 Re. I
el mae = 43 ST ¢ anT
IR a + Xn
Q.= T +c—»\),;siu"-\’-g;—- v @ . l 9-{:_% - 2aT
Q "
O = vﬂ'\"a-(,—t)_j‘l_a'_ ot W E L } Kee. O = 1ePln + -0l
@
ENENI (35—"-&) Ocx) 4 e E /
Rew = L) = o - Bl —
= 1l v }
CINETa
{42
I paryet 3
L 2 — WAEX) o o 13!
L2
T e B {
L A2
X4 -
[
., W
PN R & S % N
= —| <% & AN 1+
£ | For Lnlwtdekq
( - ?rtmu‘.—{VG- Ll -t ,}x—"—‘l ] (-(— r._) N [ 1
e {

\CrirEF O Home WO AH-M-Frerrdmin'

MATHBEMATICS Extension 1 ; Question, 2- ..

Suggested Solutions Marks Marker’s Comments
- e = >
@Z(ﬂ.) en() = N 2 Ju 9 (£ TR
w-(s) 12 g oe) = 5 4 {
N = = Iesa ' .
e T = 20 !
s e3) 2 % canK = 2 SN | o 2enE Ku,jsr,_
Qz/ 4 dn e : E_"' cosE
ot
o
= D s CO%L i
= S s 220 g @R
u:",}) i wt
N } doenX 9% 2 | 5002t B s
{ e % e
oo Lzf..
- 4 ( e 5 TR ‘ !
Loy &g
= <\l cos ik - r.os.s-‘
L= =
LY e — L
g
= 1 ’
"
J—
() f e SO, oS 77
- > = f]
PP 2 3. | . .
.2.-' v e X, ) 2 / ‘
R XS VR S o 4 v, o4 J
2- =
TR ) e 20 ) o 2L Ay s =
: J
g -
e VIS N e e — 2 Sk
7y . |
=10 5 w | =\ e
| )
S e | = o ) 3 ) =
= L £ ‘?mm«nﬂ21~;w ,m/J
el By = b2 v, )
-~
&d} -t WLE \ Fore e — ok
< 12w v = Zies e = \ coud T EY
o
; wb:v \ Feov zm-\ .-..FJL -1
<t < N\ ¢ = + foc Wt
=\ 2 f—-’ >3
¥ L Foe Swhoape
l-a T
\ GRS PO o WO HTRATHV Far-7dmin réo’ =




MATHEMATICS Extension 1 ; Question..™....

Suggested Solutions Marks Marker’s Comments
dw'b(&) teem (o cms L3 ) .
s 3" A
B L L ¥ s 12
let B = cme™ (2 At = e ‘, L Fer ¢o S
> =S T 'L‘i Foi tend _.:T;_;
k28 = 2danl = 2% Tr v . -
| bcan "S- L — 25 il‘ 1| Toe 2215
TR = t — 2%
=
= meEwll o L2 o Az
Tt — 25 T e
kl’,) %)) 11."‘—‘-3:2 ’
", e h = %L Pc ""P/ zt"‘)
2 ©)
Ay = 2L = x
e E3 o«

oot tardk ot toeg@nt @t € ¢ Mo = 4P =D
b ¢

E%_,;c-& e P

U —2Pt =b(m—&p) |

%.—zt_pz =—lbx —ub"

\

P

ST

(%)
~

| For getewy o v

(). = (o —ap2)

e e (0, -2pP") L33

PCL&P) ZPL/

G = (4p+o k> —(b* )

4. 7 4

/

=C¥ =P 0 |4

Let © (x,v) Ve the gowerod poud on the.

vv-ea,u:u\l ad Lo cees

P e = P e L)

b

[=]

vy o= %(_-\,:v’/ =l

% =2 —%)( v —L)

@)...Eec. e ) B B o Cregs = By aB = 2l
For wat Weviea ties \a s al waonse = 9. 3«8 = a2k
e . TeTA #4332

2l
or -Coxl 49, Q = 432

&

(&)

-
- x. —_
1= S Lo zwg%y__ =

L cos ) dAx

P

L0 s 4 Senx ] .

E

| For ces‘k=-§_(|+ce&zyr)
B e.qru.‘\v.

MATHEMATICS Extension 1 : Question...T. .,

Suggested Solutions Marks

Marker’s Comments

5. r o8 <t
"‘,K 7 (21"—_},__\’
A

T2l —

UV I's

k=1 Z. LW £ g
A Y N S ) MY G Ny L
g Pl (& =R = A a
. ‘Q( 2 (-%) . % w & = TR /
. = (8 Br =D
a = O v

- Term. ls he S Vantir v/

/

oy @ e sy

[ s I

(3]

%thw%

3 fAs [DFE =me:a=.£.¢

(Extreyior ongle aee

sawefle [ Log:,g,s'rsej);

. [/ DCE = (Auales in some sy went

ow mre PE cave W“L)J

- LDAE = (_E;cl—er"f.or a&ihﬁte €
Rgie cels tut erter o peRstl

SOAGED s e ey elie R ael e
enls waobe e

7

e

cqelic Guad

v

@ ay‘-ﬂ)

Lo of@dsvs

[

W - 5 oPD

g
= 6C‘)‘€.Cf+ sca#rc-. + 6(. % ¢y {

fi‘ b L 4 2D %o A 2,*‘:
| e | = 236 |
. s

Nole : O+o = &
TrE =

vMesd bDad s of Bad il
for com +obe &

Fnd
= 23 = 8 J \

Lt veele = ©-OF n e ...

. A= 0¥ M = Zod 6
AR A V3T ek A i =
I B = P A o 2o

Abdee = =R oS T > e Rna

- A —

Zoo = (PA—ze2) P— 2o

= PR 2 bl R )

At BT o

Bon = &, & — Zoo =(PRF— 2ed(\+R) JR. —25T

= Pa° —

2oa (L A=A+ AR )

I i

S
2
= PRA 2me ( (LATR LT \:‘"1)

@l

= pRN — 2o (R*=1) Y}

R-1 . i |

= 2ooo R™ — 280 (_R™=1) :
YT 3 i

= o DF\N _2‘5’9¢>CRK"() ’

‘A p2se® = geof 5~ o™ d ,ed

»=al ~f R oo

.
- -



MATHEMATICS Extension 1 : Question. ..
- Suggested Solutions Marks Marker’s Comments
Qmﬁg}m.cw =
(e oyl sk a v+ Tea (wm) v e T Rt Q) )
) e - - { MATHEMATICS Extension 1 : Question.. ...
c. ko2 e g .S Y k= 862, ., W . ) Suggested Solutions Marks Marker’'s Comments
- e [Y A IW 3] (S W e o
0% ‘(al .I£_°;1=D A ‘yz---
U’l) 2.5 2= Clat) e | w o TR heJ
Pt = St 1 -5 €)Y L, b (-2
I VR i 3 iEg = '
— e ~ ) Kot $o5f =g
= a2l w klcoa-) « q” & { ' A v T
Crand (28 ~i0)! 29 e 28 i.Z=atX C'(
. bl & =0 9 = O s o
{ For show iug how TR v [
c@a-%) x Les = &(ze-k) voget the Pl | N ~ £ .
) ./ o kel ) | G E S st =y
\I.- = S(\U Ev'sﬂ-al..-—qt') o
eed Y
B0, Bk, e Socert boestive cutegec K e 3
¢ et ik b SCza-t) = | o e Nz Vtzwe —Lgt * 2
— EYaTYY) Prst 2 : I N =S 1
e @”’* Pu = v = Utsina —.n.g{—
ap. lus - =k £ Akt o Vs - k=g %
L2 = kk “"? bl b (x),.wﬁ'zxmit&&wrm% S e
s K 2 \36 = & .7iu aw = Tte ELR.2us G5 28
= e =3
T -
= o Ve a ! @ -k =8 RN {
LI,
; Lk, L W~ . 3. s
@mﬁ-’ﬁ =] ] P&‘; - ¢ ;’,f( s \ SR e % = - 20 BAK oS = U 2o |
ol (d
@ y a ./ 4
aes \ “
&4 D) = Qm,)&egM,Mmmmawm&wwﬁw,am}@ﬁm y or %:'Us?noe—cét P
. TAd(We ] = AW e " 4 W, ke i ! i NN 5 B BN L suinar )
at oLt " "t 2 Eog -E'f
@ - TRl Wt15) e & kWe .‘ | e B = U USiwol s o A,Z%N’ﬁmﬁmww
. e S R Y- e e 3,._* e S
A (We ] = L& ol k. . = ol — LRy -
rc - & - ) —
Y i(wd*) Iy g 2SS !
. o &S g ¢
o e L e s i : e B B 2B i i b G B
S, e = W= 25 Bimi
Py 20 - S % N 3) .
iy . g *] Mo R el Hooom lo-e R =0 suadot e
" N T R o - i ' ' a | For sccbst “j‘)@
B o o crperle . - ey lwbs (1) aw
e w e VS e 3,5 e e el f‘\ :,&,w %&9&"‘» { chmea i Wowd
oA Lo o 5%
k’;;? B2 B Do T T sk @ At w PEYY-S
@!} by b = LS - BT e - - ot pi ok
DT O e PRES N, = Onls P S N S—
T Zo & ‘
L. -G = O Ol - k= = Lho6 Ve J
s Ry R g g o,
N fecte = —(..\wo-é\{' A L) = 20 85nE:b '
ey A ~ s 7~ =
N - R N U N
Bt = = Ze) O C [ wa v ! '
s N\CAEHSPOMEHE WO HRAH-M-Far-dmriny: info'Srgestod-Micsolns-tomplate- - hatil.iicn
(B 7= ie ¢« 36" = <18
Y A v ’
o . e == 7 2 k= W) o gk owezan
R . .- ~ e LN R EP-NY —le 12




Suggested Solutions Marks Marker’s Comments
o) (V) £ (x) = | + l?\[L + x Oet)
. - al
= kN
= 2 4 z-:%z-_(- HCRAL) = z+2;i—ac+>u | Foc :AaHCA% o
; o N
= 'x‘;'*'" DA 2 v i x’__f_i’.ﬁt"
=2
2
= 4 (wtl) (e {2)
21 LSy
sl e ZagDs s . —\ ok — 2-
(3 Uan PCn) he the brmbositiown tlet
-?—' () = 4= 9 4 le4l) + ., % ’L%ﬂlﬁ~-~£l&t!}.;.‘) .-.-wl__(_zu- t)(:c+—2.') .- C_k&i—n)
1 24 nt nl

> NOws PL1) @5 o'V en
PCR) wam Sk wew truw-e v pPert 1)

¥Rt ime BPlw) im trae for Sewe ategas Yo |
| 9] N
£ Q=L K & e lebt) & e Wl ) (KE R ) =
'S [ —_—

i
=l

3 KL
«i’i P (tt) R -
L. G0 = L (aepl)Oet?) ... 4+ K)
i (CFR 7
PRo=E @ Cae P lkAL)

Cu{ﬂ)(\u‘-z) e (ki) __Q#)

e SN 0 P A, e b e s e (e k=) g 3¢ (X el (a2) o (X HK)
-l [ =T

K4

e ST T e ey I e . ke 0 (R ).

Qtfl)l

K} (et

= (&«-l\QL+z)-~~(x+K) 1 i +
k..{ A

x 1
Kt )

ey eay o Caeie) 3 Weadd X b
~ 2

kX W
2 e ) O deR) - =, (Wt )
Ses &5

VT Pkt e dreeo

b'f) e v M T

Pewy s drte bor w=t,2,3], ...

1) e wswy/

2 ulosd vtotieg
msswwm et on

Wty asgemplion

)

MATHEMATICS Extension 1 : Question..7. ..

Suggested Solutions

Marks

Marker’s Comments

=
Wl (r—ac ) JSaC

i;i‘:jm.w

'O)xun y =

Ao

U]

e T |
[ B

=UA -

]

N TR s pavang
= = X

T (205 ] e TR v W
|- RS J |
= L JINLY Feaig, perscall L
-_g_;:[ 2:'\' o ,)(’bv w4z ,_,)J
Sl
S R A ] (
3 g
T T T T e L O
TRy

34"32—'—‘*’31 =1 (%\"Q-w')ud

(‘t) R Ao PA T A C MR " agngewso s

L L s
A AC. ) @ L

A=Wy (T-h)

Ae s tin s lad A
o the Pspme 4—;—‘.&25)

NN

R L.
F wn SRR R~ R
rll—R) = (H=~WR v |
S (R=h) R
El""’ u.sl*% cex) ere V= W0 o= Qt-:_h)é_

OIS S W SNY SN

TN EmR ] . =

L r THA — DR = WA NR I \ \ For s\.‘:bgk a__{___c
SC=R) s 7 slwnp Lty ey

e R s o (et 2R
SCe-R)..

Qﬁ:\,),mé.yw,,v,,: o r GARW — =t o] ¢
AW 2 L—R)

= AT

C ZARWW ~— A9 il

—R,

e i [ waon, yabeed sk Y fmoetes %F

M RREY CLE2ZR) N )

== 0O

(G

W =0

o1 o= 4R

ek NE O

Lt 2R

ST o V=
00 .1 . 9. 5

T [_zm;w\- TS T

ae— i
%

R

L 2P =

T 2Rk ~ HRE|[ =~2R K <[

52 TR e Roper

LR

[IE e

o

. s—\.n‘.'_ ReR ARV € Wt T . ek




— Qo (L—)

(€))

Lo Pt b YN
o Y e GV L R

X GO I e ek CY N < £

-

B
)t Rn-l) \\2»—(} =

fRw:
)

g N ~
R G K Nl
4 N \/qqzz)\.

>+:z« -‘..,\).~

MATHEMATICS Extension 1 : Question.......
Suggested Solutions Marks Marker’s Comments
9
Cea 7
= o)
: R fzw 2K 2 ‘49\ > %V\ 20
U N I N E S G A R T WA SRR T Y Ry
iy 7 VA Cd 7
(N B I ey e Avent v ot Sfels.s  wdt 2%
o - 2IA, =\ < AL 2! )
N 2‘«\)"‘L v

2n

.

v

} o AL o= .-

| Fog Swbs =l
ek

TSIy XY}

1 Y22 bolf T o dog

dad- Mook

GO o WO HTA-M-Fac-Adminih gze
.

T -




