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Total marks (84)
Attempt questions 1 - 7
All questions are of equal value

~

Answer each question in a SEPARATE writing booklet. Extra writing booklets are

available.

Question 1 (12 marks) Marks

(@ Find: L tan™ (2%) 1
" odx

(b) A and B are the points (-5,12) and (4, 9) respectively. Pis the point 2

which divides AB internally in the ratio 3 : 2. Find the coordinates of P.

(©) Evaluate: lim [ tan3x ] 1
x>0 2x
(d) Find the acute angle, in degrees correct to one decimal place, between 2

the two curves y =x’ and y =x at the point of intersection (1,1).

() Find: J sin®3x dx 2

H

@® Using the substitution u = x — 1, evaluate J 1
2 VX~




Question 2 (12 marks) Use a SEPARATE writing booklet

(@)

(b)

\/b

Let o, fand y be the roots of the equation x®-5x*-2x-8=0.
Without finding the actual roots, evaluate:

O  a+f+y

@) af+ay+py

/
@G @+ 7+t

v

Letf(x)=Inx-sinx. It is known that the real root of f(x)=0 lies
between x =2 and x = 2.5.

Using one application of the halving the interval’ method, determine
whether the root of f(x) =0 is closer to x =2 or x = 2.5.

Find the volume of the solid generated when the area under the curve
y= -—1—;—, above the x-axis and between x =0 and x= —1—, is
(1-9x )¢ W2

rotated about the x-axis.

@ /"“‘(i) Write down the value of the constant % in the equation 5% = e**,

x#0.

(i) Hence or otherwise, find —‘i (5") .
dx

Marks




Question 3 (12 marks) Use a SEPARATE writing booklet Marks

/

Vi (a) Solve 2sinx +cosx = -1, for 0 < x <2, by first using the substitution, 3
t= tanfc— .
2
(b)  Prove by mathematical induction that if n is a positive integer, 3
then:
1 1 1 1 n
+ e + =
1x5 5x9 9x13 (4n-3)(4n+1) 4n+1

J (©) Without using a calculator, find the exact value of sin (cos‘l % +sin™ i—] . 3
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The diagram above shows the graph of a periodic function y = f(x) over
the interval -3<x<6.

()  State the period of y=f(x). 1

(i)  Assuming that the period of the function y = f(x) continues to 1

have the same form over the interval -30<x <60, calculate f (52).

(i) Find f'(x), when x= 26—;—. 1




Question 4 (12 marks) Use a SEPARATE writing booklet Marks

(a) Consider the function defined by f (x)= x(%/ x* -4 ), where x is any

2 —
real number, f'(x)= ﬂc_l_ﬁ_?._{ and (2 / _z. - 4{5’

3(x2 -4)§ 56

Jis one of the two

stationary points on y = f(x) . You do not need to verify these facts.

@) Show that f (x) is an odd function. 1
(ii) Write down the coordinates of the second stationary point. 1
(iii) Explain why there is a vertical tangent at x = 2. 1
(iv)  Sketch the graph of y = f(x) and label the axes appropriately. 2

(b) The function fis given by f(x)= cos™ (ﬁ)

3
@  Find /(). 1
(i) Write down the domain and range of f (x). 2
(iii)  Sketch the graph of y =/ (x) and label the axes appropriately. 1
©
< 4 §m + —>x

A particle is moving in simple harmonic motion about the point O. The
point A, as shown in the diagram, is 8 metres from O. When the particle
passes through the point A its speed is3 ms™ . The amplitude of the motion

is 10 m.
1) Calculate the period of the motion. 2
(ii)  If xis the displacement of the particle from O, find the values of x 1

for which the speed is zero.




Question 5 (12 marks) Use a SEPARATE writing booklet Marks

(@)  The acceleration of a particle is given by % =4(1+x), where x is the
particle’s displacement from the origin. The particle is initially at the

origin with a velocity of 2m/s. Let v= %’tﬁ .

, . d(1 d*x \
i Prove that —| —v* |= . 2
@ dx (2 ) dt’
(1) Find an expression for v in terms of x. 2
@) Show that x = e* —1. Note that when ¢t >0, v>0. 2

(b) One hundred grams of cane sugar in water are being converted into
dextrose at a rate which is proportional to the amount unconverted at
any time ¢, that is, if M grams are converted in ¢ minutes, then,

% =k(100— M), where k is a constant
(@)  Verify that M =100+ Ae™, where A is a constant, satisfies the 2
given differential equation.
@)  If 40 grams are converted in the first 10 minutes, find A and k. 2
(i) How many grams are converted in the first 45 minutes, correct to 2

the nearest whole gram?

Question 6 commences on the next page




Question 6 (12 marks) Use a SEPARATE writing booklet Marks

(a)

(b)

(©

X

Solve: ——
x-1

=5 3

Diagram is not
to scale

A is the centre of the circle BCP. The point A lies on another circle
BAC. The two circles intersect in B and C as shown in the diagram.
PBR is a straight line.

Copy or trace this diagram into your writing booklet.

Prove, with reasons, that RP = RC. 3

Two tangents from the external point T'(x,,y,) touch the parabola
x? =4ay atP(x,,y,) and Q(x,,y,) respectively.

@ Write down the Cartesian equation of the chord of contact in 1
terms of x, and y, .

(i) Show that the x values of the coordinates of P and @ are given 2
by the roots of the equation x* - 2x x +4ay, =0.

2
(i) Show that the midpoint M of QP is given by (x ;“— - yoj . 2
a
(iv) Find the Cartesian equation of the locus of M. 1
8




Question 7 (12 marks) Use a SEPARATE writing booklet Marks

(@) A
v
P(x, y)
o
(0} > x
- —

Range

A projectile is fired from level ground with an initial velocity, v metres
per second, at an angle a to the horizontal. The origin, O, is taken to be
at the point of projection on level ground.

@) Starting withX =0, ¥ = —g and integrating, derive the parametric 3
equations for the position of the projectile P(x, y), after ¢ seconds.
Ignore air resistance and assume the acceleration due to gravity is

£ m/s2.
@i1))  Prove that the horizontal range of the projectile from the point 2
. . v? sin 2
of projection, in metres, is given by x = ————.
(i) A golf ball is driven with a velocity of 50 m/s at an angle « to the 2

horizontal towards the hole on the green 250 metres away on the
same horizontal plane as the point of projection.

At what angle should the golf ball be projected in order to achieve

a ‘hole-in-one’, that is without bouncing or rolling first? Take
g = 9.8 m/s? and ignore air resistance.

Question 7 continues on the next page




Question 7 continued:

(b)

©

B Cc
8¢ Diagram is not
' to scale
6
A D _ .

15 cm

A parallelogram ABCD has initially sides of length 8 cm and 15 cm. 3

The angle 6 at one of the vertices is decreasing at the rate of % radians

per minute.

Calculate the rate at which the area of the parallelogram is changing

when 6 = % Assume that as 0 decreases, ABCD remains a parallelogram.

Gambler buys three tickets in a lottery for which sixty tickets are sold 2
in all. There will be five prizes awarded. Tickets drawn will not be
replaced.

Find the probability that Gambler wins at least one prize.

End of Paper

10




Year 12- 2005 Trial HSC Mathematics EXTENSION 1 Assessment Task 4

Comments

i Suggested Solutions and Marking Scheme
Suggested Solution (s)

oMz Io-o—luOc""'b
Whanm A= 1o, M=40
—10&

-\ 40 (0O —t00€

oy ~t
..‘.."-:.e 0&'

-lo0o

‘o‘ft.-: ’{A(?’g)
@' A Lan(n),
GA») M= ?,‘ A= 45
M= too —100 "o B9
=lvo- lvoe‘(”(ﬁﬂ’s)
=lov - wa(’,‘g)""s
= low - (o-oxt%)"'s

2= 9o gramy .

= o= loot Ae® / -
L5 A= —100 - »

Suggested Solution (3) Comments
0.5 ckd. QuesTiod b(12mexs)
o M= jops Akt X 55
x-1

(e

| x(x-D-S [;,’:)":‘I/O
{002 -sax0)70
&) (5-4x)70

fre rexes}

™~

S
~

Y
Year 12- 2005 Trial HSC Mathematics EXTENSION 1 Assessment Task 4

SWA.IT"”_‘LL'MLM_“‘H‘J Scheme
Suggested Solution () | Comments

Suggested Solution (s) Comments
Qb cbd- R
' LXC ’ n (D 'ﬂ’ :‘@/
[ BRL= lfO—t

(opp- & v ek quad | vz P
pBAL e sugobmisdey / @ %= Ky + 3%

- JPCR= Ko (fio-2x + @ Yo = X6 |
=1%o-(o - ;’r

s B PRC U tsoscdes (@) Shing @

. RP= R ? ‘ @ k!

Covion ofp <k At | /o %"P""’%ﬂé‘”@;’ s
.i Vs g-:ce:'qsgu/{ ] ! ‘ ot ‘ %'%‘/

©

0004y

N/ 1 T e ®
| Tty
| 6) Cha P e

= alyTh) YARRNE i —%

Gd <1 (v, 5-2)|©

L’“J 50[«:?? x.'z ey @l

T = 200yt %) ©

fm@() x=o ¢‘j=2§,:_g‘ fnm@‘//

YA % [Py |




Yurﬂ-lMTrhlBSCM-ﬁemﬁuEXTENSlONlAneumtTukA Year 12- 2005 Trial HSC Mat} tics EXTENSION 1 ment Task 4
- Su; Solutions and Marking Scheme

S

Su; Solutions and Marking Scheme
Suggested Solutiou () Commesats Suggested Solution (s). Comments Suggested Solution (5) c - Seggested Solution (5) Comments
Quesnion T (2maxs)- L ait - AvbSved=0 ‘ '
. B J ' on etd- () P (win ok Least ove
@) =0 Y Mi=vipe o 4lqt— 2v svael)z0 ) ﬂ(;xme_aewu ] peised
© = C %=V R H £=0 o A = Lwa U, . =1 —Plww MP"@.?—) i
(M"\M *.‘_-‘o *-_-_ Vua.(g(. o “ / .‘ WW. a,'&' w&’t’wl %ﬂ.m,‘ —-| 51 St - s3
=0 A = sk —(@ Cnles whc s 5 - = (- (<25 <3t =),
b= Vet Sods ® -cvhj o o Az XIS 5 O / = 1597 ;
Soxs VEtesa +ls ( : _) A= 12080 - m [:0-13) /
whea A=0,%=0 x = V[ 2vswx ool : .
t:,—_-.n’ / [ 3 :{ : : v Grver % = Yo rockjue s¢ 5y $3
. xa Ve O = Av SRl N re wonte , %'”(‘(g"’ga"ﬁ
.- o 9 : : wont
¥773 : b Z_ | _ s
RN I R L -
when £=0, ¥= " / - : d&/ a’»a x Q_LQ - @ -~
- ~ e 2 V=50 - : ? ) - lad¢
Yz -gL> + Vet 250 = -——':’:’g Sl . i = pow @ X~z " s
w han _¢—=o,v=o.~,c,',.—o , N a / i ; “ee
. '32/"3&& svtn (3) / o ehAd = 009 . A ﬂ) whem 0="%
Sk R TESLO. !
B P,C’f:'ﬂ) . = )oxa;;ﬂ X 17
=[v¢ vact, v Esind ~5EY] ot & 39265 ! ﬁb __; 6%)
.. o 2= s~ 08 ' —l20% o - T /
ey when Y= 5 ole L gm0 9 4 iy &
tko e m(cul. s F 9 )WWIHTP ' - —ﬂ(‘s WV/W-_
bhae Syowsl o G onhe (W et f’"’“) 1. .
G o clat ittt - W e aea o
fclvt‘hg o 3—’—5 - ® . Apcy e ak 'HW/V

;ﬁ}-v&»&.«:o




macerers: Q@ S QL'.EQ_&]N\ Q‘\-'. “D Q;'- AT Qb'. DS &71 _E‘I

Year 12- 2005 Trial HSC Mzﬁemdu l‘.X‘l‘ENS!ON 1 Aueument Task 4

Year lZ-lOOSTrlalHBmEd MAtbemﬂclEX'l’lNSlOsl; 1 Assessment Task 4
SoluﬂounderHngSeiem‘ Smu_wmandmrung eme
Suggested Solution (s) Comments Suggested Solution (s) Comments Suggested Solution (s) Comments Suggested Solution (s) Comments
Questior 11 (12 maexs) b= , _2;,_:_;‘, Quesnons2: (12/mexs) ¢ Va fik
. _ Ve 1(1:’
(& d. 1. 2 1 ; . @) <+p+¥= 5
Y) w2 ﬂ—q—; / G =5 A / (i) oL+ ot W p¥= —2 v =1§ # d
_ A 17'11. (;“_) JI*P‘*U‘ A 6‘.,(":
b 4id=2:2 @ ..~ | = broprr)- dbprngl/ o | [s.a-'sx‘]#“ /
Al-sin) B (49) f‘"‘” el Pl o flz=e-| 3 y
. v = , - O T
‘ P(:‘J),[i"’du' {‘dv""{’: / N-g- M‘V’Ji("“’z’f) =°f:7‘*‘f / = %: S TR 0]
:’ ” P mTIns 3 (1- tab) (b) Lat flx)= {nx-sinx s 3k
= 3x -
[——-———~"’,§2: ,’—"—;f—f’-"‘}l :_j“,sd‘. f(z),»m-snz bocadint| . 1 i ok . |
i / : / = -0 2l - 2 ‘ -
‘E%)%] :.i./,,wbn odn £ 0O / ) . -&
, ! / §aa -brs-sae | (0 |ABY 5% o il
€ Awm =4[~ ,'—b"“é"’J +e T o 3178 - thow - Aoa s . /amm,}f'
x>0 J& ‘ >0 ‘ °de> - et
e B) At wzn-1 O ge-t it [-0-204-. [ < [o.3170--| s 4 6 >
B )’ when =2, =1 / : thon we. emclvale the rod de bk
= 3 xe S, uz b ' Lies clerer b x= 2 - d e(‘«ﬁ“' %‘-—id
% S| e e R I 3
o e L SN g
@ y=x j 2% s VXU ' - The desived i tivyad s A S
y=% - yl = | =f % da : {9:: A<x<-28Y) : G,- L5 o *
wrhin x5ty (4] > 2 v V=1 Ranw , the rovt L o AnS (ngt)
{1’1" _rf kAL P / Umer & x=2 . c- e
oy
Leb 0= awnte ongle / - o e / (o V=ﬂfJ""_[:,—l'~Jt 4
A0 [ | = fan o L¥iep
!4—7;"”,. - %44.&4‘]" V=" *\-——l— J)(, A J
= +4 221 e o VIZT" a(?ﬂ/‘
gt — B




Year 12- 2005 Trial HSC Mathematics EXTENSION 1 Assessnent Task 4

™~

\\

Year 12- 2005 Trial HSC Mathematics EXTENSION 1 Assessment Task 4

v Suggested Solutions and Marking Scheme
Suggested Selution (s) Comments Suggested Solution (s) Comments
CWE&T\OOS: CWKS) blwl‘fﬂ SC) & huwa:
(Dt 4= AmE, LHSs P
- devant cax=—1 = —-fs:
a.éz] N /MW%, L
T4 \+i> x4/
, = -3 (N84 =
i I
s x=-h S
- A _ . v sS0yn el .
A r =3 g Asums SU) G Towe
’ i; n1r+)b~"("5) whe Is ﬁf‘n' ¢
@ ¢ 2dnr — 2w ) A we packve ~lgd
-7 Provi SCE&+) v Fone:
ool sobutior pladit A
‘ x= (xMj i UM "\l(. S !
= A 25A sl = X
rwirges . - 4k -t
FWe oty riont x_e Lo an]s RIT*. 4
erig st ¥ 2 [ude] s Ty
B L5 ™
. - Rt
Lot el v xs dardw L s
ox: dn-dw'E 5= A, L. B o
(-—.‘-s-»rmmau-,) \/ 4Rt GM)(.‘Hucj
e ics - prester
o ' Gehr) (ot + 5
(L.’) Lot S['V) betha sT%Ma = @/i@'[io—l)
Seberb: (el OEyAReS)
= —y ded
(v 4nr/ ety = el /ar{
(,?rﬂ,ur, n o.(m.fw-s = Q:.?g
Ww . . ’,‘ S(’\) ‘;, um ﬁr Nnea .
whenave, SlR), Fvwg

the Staloment SCn)is adw
& oL prakve we
u-c..ﬁff peukve w g

V\«?/’-

. S Solutions and Marking Scheme :
Suggested Solution (5 Comments Seggested Solution (s) Comments
Q3 kd. - QUEST v K (amixy)
© Aot e cos% @oc0- » (e ]
B= s £6x)= (—y)[’/@t_., )

o beAz g "E.Dg

5»;6=Jq.‘ o
bx

S (arB)
= SraAtnl +5m Bush
- .
= o 4ol
4 2

- g

e—

12
L
a2

sl

18

-
-_

»

b () Perien = 3
(& N6

poys [ OSUSL
{6'1*- s ns 3
RPN HEF YD)
= |,
G5 £ty =Ft)
= -2 .

=% [Vev]
-:—:F(x)

abowt x=0:
Sot G Sm FOO) inom

‘l‘}c
/ oty SPL ok

6[--‘2(21 %6"1] .

(e Ammbm/eam
cowlo| L hade: ’

e of the SP's i at

/ ) . Y

PHY. A

(1) ir on 0dd £ v %

oot P aknnt (O) ™

_ i
ploff,- £5] Bt

o £Ux) 01 woefined e =2 |
o the olepe of the Cinve ig) VERLLL

/ [ Yt
e

! /w'

+




Year 12- 2005 Tria) HSC Mathematics EXTENSION 1 Assessment Task 4

8! Selutions and Scheme
Suggested Solution (s) Comments Saggested Selution (3)

Comments

~

Year 12- 2008 Trial HSC Mathematics EXTENSION I Asseasment Task 4

.
)

g MR:

() we sk $7'0A) swh
b 0 E(P)=%

T M-'El;)] = x

& (X< £7'(x)
)

f"(,*) =3cax .

@ D:osxsTr

Oy ol
by §(n)= ey F%)
Haeee D: [%]s!

Ixjs3

o< Yysm.

R: 1yls3
W I
31&:1:"(»‘)
e
o 7\ 7
-34 )

O v¥=n* (a*-x*)

Lt v=0, azto, x="F

S Q =n> (lo-ty
. .

I <
%>

L m :% 91’; (nvo)

L T=201-2
T ,.’13_%

0=+ (loo-x*)

8y Solutions and Marking Scheme
Suggested Salution (s) Comments Suggested Solution (s) Comments
Quesion 5: Cpms) w’ 5_@ . 20
@ xX= 404x) i

whw £ =0, x.=o)-k=2
) LHs= 'ﬁ&,:j
S4x A7

= fxa\?g

:Vg_:
:dt“dv
Ft° dv
= dv
4t
x
RHS -

gy ¢

) Lot ﬁjr”“% GCun
fﬁ éy“du‘ff&n dx
w o= L s
Whanm =0, V=L

s Talnrr) .

“z)c oe A v20

NN

ahndol ahew ﬂ‘“’iu's .

Ll w =210 ./
(MM‘I‘B@SW)-

o A= i4~(1+0 +Cy

u’ 4“'_
< Fu T alup

wHou %= 0, £=0

o= J-La&nl +rv.
-'— (y‘:o
oA = ﬁ“w(ﬂ')
g CA.‘& = x+/
A «&L* - | onraauy
(b)) Ne lavow
%:*[N‘O"M} .

bppne M=(00+ A 4O}
than g_{g_: O - 4.&6-&“

= -4 (ae7"")
Pron® M- oo = A
. dm :.--ﬂ("\n-lo'b)

v’ g = R (iro-m)

o4 We Brow %:ﬁm-

thav g’z‘,s'ﬁ[lqo—(waﬂ
=4 ['-Ae"‘“’]
= & (m-150)

v

<

}/

/

™)
-]

At V= alx)




