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TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION 200

MATHEMATICS EXTENSION 1

YEAR 12

TIME ALLOWED: 2 HOURS

{Plus 5 minutes reading timej

DIRECTIONS

»  Attempt ALL questions.

» Show all working clearly and neatly.

»  Marks will be deducted for untidy and careless work.
> Board approved calculator may be used for this exam.
> All questions are of equal Qalue.

> A table of integrals is provided.
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QUESTION 1

b}

[

dt

uh

. sin3dx
Evaluate lim ~———

X2 (] X

The polynomial P(x) = px '+ 3x7 - Ip has a factor {x - 2}.
Find the value of p.

Differentiaste xtan ' x

Find the size of the acute angle between the tangents of

]
y = In{2x + I} at the point where x = 0 and x = 5

§
i

bivaluate J - gfbfﬁ

& §—ox?

. . . 1 |
Solve the ineguation  — = —- -
X x+2

QUESTION 2
a)
MARKS . ook -3y
Solve the inequality g
i
o) Solve the equation sin 28 = TepsTB for Q2B € 20
9 c) Use the substitation v - 38in x o evaiuate
L
L cosx
! J ; _—: dx
avl+3sinx
2
di The point ALt 1, L7, ks & variable point po the
parabolay 1x -1 }* The tangent at A meels the % axts
at Band the linex  Ta C.
P
¥
x -1 y o o{x -1
[ B T,
u
I'h Afe bt
AN i 5
3 0 1 | ___IB '
gr
2 i) Find tire equation of the lanpent at A,

ii) Show that 1§ s the mdpoint of AU

MARKS
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QUESTION 3
a) X

b)

©)

Consider the function y = 2cos 3

i} State its domain.
i} Sketeh the graph of the function.

iii) Find the gradient of the tangent to the curve
al the point where i1 crosses the y axis.

The velocity of a particle moving along the
X axis is given by
Vis o 7+8x-x’

i) Find the acceleration of the particle.

i) Explain why the motion of the particle is simple

harmenic and find its amplitude.

iti} Find the maximum speed.

Vind the coefficient of x * in the expansion of

S

-
u||...|

QUESTION 4

MARKS

B

NOT TO SCALE

in the diagram ABCD is a vyclic quadrilateral with AD paratic!

io BC. The tangent at A meet CB produced at IF.
i) Show that AABE is similar fo AADC,

1) Hence, show that AF « DC = A « BT

The polynomial P{x}=Ax"+Bx7+2 A x - C has reai roots

i i
NP L
VP
i) Explain why o= —%

ii} Show that A~ -~ =BC

Lotflx) e and 2ix) Jog,.x

ih Draw e graphs of £ and g (%7 an the same seu olaxes for x

- . R
i) Use your graph to show that the equation ¢
only anc root near x = 1.4

iii} Use one application of Newton's method w find a hetter
approximation of the root of the equation ¢

log . x =y

lop ., x

J

S

MARKS



QUESTION § MARKS
e e

a} Consider the function fix} - e‘_—I
i) State the domain of f(x). i
i} Show that £'{x) < 8 for all x in the domain. ?
1i) State the equations of the vertical and horizontal 2

asymptotes,

iv} Sketch the graph of y = £(x}. 2
v) Explain why f{x) has an inverse function. L
vi) Find the inverse function y =f ' (x). 1

Newton's law of couling stites that the rate of change of the iemperature ¥ ol a body st any
limne 7 35 proportivaal to the difference in the temperature of the hody and the emperstare Y
of the surrounding nuediun.
T " .
[RES - AU - MY where & s o constanm,
e

U1 Show that 7= M+ 4" where A s o constat, satisfies this cugeation.

T A freeser is maiatined wa constant iwmperatiee of -8 7C When water at 25 O s
placed fn the Freczer, the temperatare of the water lalls 13 £ in 10 minutes. Find
the temperalure of the water afler HEmore munutes, correcy ur the nearest degres,

QUESTION 6 MARKS

a)

b)

c}

Use mathematical induction to prove that, for ail 3
miegers n withnn z 1

32047300134 e s (o b Dy Dl =an s 2}
The acceleration a of particle P moving along the x axis is
given by

a=-e *{l+e™™} where x is the dispiacement of the
particle from the origin in metres.

initially. the particle is at the origin and iis veloeity is 2ms.

N

]

iy Shaw that the velocity V m/s of the particic can be

-x

expressed by V =14 ¢

ra

i) Find the time taken by the particle to reacii a velocity
o
of 1-ms.
2
A vessel is formed by rotating a part of the curve

¥ = §in “1x, D <x <1 about the y axis. The vessel
is being filled with water at constant rate of Zem 8

Y .

T
n
2

R W

e ! ™
Il\“-a-.__ T ,,/?
. /
\ i

1} Show that the volume of the water in cubic centimeters
when the depth is h cm can be expressed by

Vo= i iYh-3in2lk)

i} Cajculate the rate of which the water is rising when the 1

L. R
depth s en
E|



QUESTION 7 MARKS

Ul ¥
1h A

O H

An enemy fighter plane is fiying horizontally at height h metres '
with a speed Ums '

When it is at point P a ground rocket is fired towards it from the
origin O with speed V ms ' and angle of levation a.

The rocket misses the plane, passing tao late through peint P.
However, it goes on to reach a maximum height of 3h metres and
then on its descent strikes the plane at Q.

With the axes shown in the diagram above, you may assume that the
pasition of the rocket is given by

x-Vicosg and y=- - %gt2 + Visino whete tis the time in

seconds after firing and g is the acceleration due to gravity.

i} Show that initially the vertical component of the rocket’s speed is 2
Vosin o = \/ 6gh
ii) If the rocket had not struck the fighter plane at Q. it would have 2
returned to the x axis at = distance d from O.
Show that the horizontal component of the speed of the rocket is
Veos = -g—g—:
3 J?)g h
2

i} $hew that the cquation af the path of the racket 15

]211:([ %
N Sl
U T

QUESTION 7 (continued)

iv} If the horizontal component of the rocket’s speed 1
100{3 + J6ym /s, find the time taken by the projectile
to strike the piane at Q in terms of d.

v} Find U ms ', the speed of the fighter plane.
Either
b} 1) Simplity

I
In

. U . Vg TR
20 I -2 o v rm =2 T

it) Find the smallest positive integer nosuch that :

(=) 20, -2y I, w2y T B0 006

OK

L) )

A pruticle moves Wil simple larnsanic motive ane R s speced sl 3 comiens e s

when paasing through 1he certbre £ afls pait The perial s T secomis il et

the particle when st LS conthinetios lreee £,

HMARKS
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STANDARD INTEGRALS

i -
Jx" dx oL x™ gl x s, in<t
n+lk
|
I dx = Inx, x>0
X
RN I WX
e dx = —e™ axl
a
jsinnxdx = —--cosax, a=#0
a
l .
cos ax dx = -sinax, ax(
a
jsec‘axdx = -lanax, a«0
a
]
secax tan ax dx = -secax, a={
a
|
= - dx = -tan” -, a#l
1T e N R a a4
1 X
sin 2, a0 @ X
a
| ; YA
J dx —lnxrvix" -u'). x>a={
VNt :
l i i 2
J dx ]rll XiyxT
AN - '
NOTE: Inx =log,x. x -0

HSC TRIAL EXAMINATION PAPER 2001 20LUTIONS
+ MapPPinG Gad
MATHEMATILS — EXTENSIioN T

QugsTion A | QuesTion 2

(@) liwy SIn3X - i Bomdx 3 (@) Avvangemerts: 8zt pe
XS0 P w30 X : EIFIL I
( L waarie) [Cwe divide by 3} 2! & !
Lb) Siv‘l(ﬁ ‘-2 s ﬂ?a(ﬁo\( SLPCR)=D !b-ewust, the ved  blue ﬁ!gvcen are.
P2:8p 420350 - peok Hdentical). (2 marks)
(1 morks) '
©> Y= xton i(b) SN2 2ost e, 0LBL2T
b{Smﬁ Pvﬂdut-l’rul(: 1A5M B cosBe Z Lost®

Let uz .  w=tan'x L 08B (SO - (geB)= O

i ' ‘

i
T [ W0sO=0, mnBT oSO
'.9‘.5-; ot + X ( 2 nrovr Ks) !_'.wsgt s I
ax [4x> i =
9::§41K7' oy 9‘—"‘?-&2)!.""7
«h lﬁz.lﬂ(:l:x’_"" 1) o d - 2. ;_ = .
X 2+ fov k0,02 fov ko8 2
) ‘ a &
d P
At x=0, a%:a oMo = ov €
’.-hamx:‘l"' l:-!— Cer T
142l

ol = ]802(,'(4—0 neavest minute ). fmr K=0, 8= Yy
(2 wigr Ks) N . 5T
© (" adx J.n, qdx for k=i, =57

n -3
a \J'q_:‘; . Solutions ave 67 TS’#-: %(—"I{r%f
\ R .
= J’V‘ 3dx - 5E5in"3x]:" uf\'H-;?_ domoin C£0 23T (Zmarks)
¢ \[3::; =3(E-c3= T CC)J i osxdx  Letus 3sinac
{2 wanrKs) a rH’BSMJC N cosxdx:d"’}"&
(g) x x+1 ; 3 for. x=0, uzt
| U > O = Pol _..d—“'-—-— PIERLIN 3
L% i3 ,ccx-}l)’o : 3[0 J-‘-;—L;' 3 u=s
. 3
x| =3 0 I:%S firud 'idu'-'(z J_"“—]”
2] - I * ! ©
| ! HE

" Solution s x<-2 ov X >0, ( Znarks)

AE D O whichina and Coachma Academy .



—d-

(@) %?. = 2(x-1) (Qradient function)
at x=t4l, Tan= 2t
Us\na 3vadien’r pownt formula
Y- £5: 250 xo-t1)
Lyt 24X 22t
Yz 26x-t-2¢ O (2 marks)
(nlet 22lin® 4o find €

Ye b A 3 o S T JOE 55
Le+ Lj’0|v‘®+o‘f|n &
D2t =dtiie - ‘.‘.’_f

L8 (8, 0)
:(Hm ‘--L"-f-t.")
2
= (tt o)

SRS miol‘Poin‘\'of AC (2 mavks)
QuEsTon3
faX1) sz.zms"'_

c-3¢xED
. (\warX)
) Range: oéws"’-g g

Domain: -1 & % €3

Lo ékﬁél‘ﬁ

(-3,27) 4 -

-
° 3,0 x

{2 wmovrks)

(_Hl) LY
\ﬂ 2(3
/éx gy

q
ft x=0 | Mian= Hz, (lwovrk)

OOy v = -4 Bx -
S —1 +ux =

?- I
. V)
. = -
dx.
Cfecetevation : G H-X (2 marks)

O az - (x-4)

J Acelevation is on?orﬁona[ +0
displacement but ne gactive (ie
divected towayds the cemtvre)
S Motion 15 swnple harmonic,
centred ot x=4.

To find amplitude, lety=0
x= txtlzo 2=7 ov =1

‘. Pavticle is osailloﬁins bettveen
x=l & x=1

L denplitude=3 (dmarks)

0W) Moximum speed sccurs when
a=0 Ci-&. when xs4)

Lyt - 7432162 QL vr3em)s Uimark)

(©) Considering +evm Ty,

4 B+ v
R sCrC%'_—) ('3:?)

- ?Cr. xu—m—» ar
1’"" xﬂ'.r

®© S & & Pu.blis!ninq & Coaching Hcado_m_u}

- RC( ) air—ﬂ- xsl—bv‘

To get wefficient of x™ we let
3a-bvr= 2, . r=5

" Coefficient of x= Yeg 2% 224
(3 marks)

@uES'T’toY\ L

{a)}

Data: ABCO s 0\(.(3(,[;6 quadvilateval | (p r Yt otdpt -{;—, =2

RO nec L+ o (Vp +;-'{;)=’1
Aivnt Prove Hhad i) ABBE 11 ARDL Cet(dp o x ] =) @

ﬂi)QExDC=A(xﬁE _Sub@&@ 'In@
Construction: Figuve i "g" %13: !
Proof () Led LEAB ot - Cwsce AT ATHC B2 marka)
. LHL‘.BfoL(anﬂle i albernare Segmﬂﬂ*‘). gcc)(\)‘ G , %:1063
U LOAC: alaltemate onales, ADNBC) )
Let LABE: 0 = *
LoLrcons B (extevior anﬂie of cﬂclic /
quadvilamral eq uols oFPosiﬂ’-iﬂhriov ; / Loy )
angle).
LACD: LAER Cvzma\ninﬂ omsles)
AN Or D oLlictlivn nnd Cnachina Arademuna

CARCD 1y AAES (Eq’u]onﬂubr)
{2 waries)
(1) Since A's AOC & ABE e
Similar, their covresponding sides
ave in the sawe votio,
Raric of sides: AE .
AC Dc

AEROCE BEx Ac C twanrk)

[

i‘(b)(iﬁ Peoduct of mOJFS-'Jf—;"-;% Kol = -
eSO (o mark)

('li) Sumn o{»‘ oot S ﬁa + J'§+ of= —%
epedo

Sam of-‘nu%s Lat o e




-

OV Frown the graph, we can see thort
e urves Ye e * % ‘jdojex
tntevsect weav x= 14,
|- The eq uation e“=foﬁ:_ Gi-e.
g-x. logx = 03 ias a voot close +o
xel-b. (twnark)
Q) Lek hix)s e™®~ !03:»
NN 'S T A -5’-,._
AR ET it ioai—‘f;'—o-oﬂl'rszu
L WGz-e 5 5o 0940882478

Lxys - W) L 300866925
Wew

L W(1-306465%28)= 2. Y4A5RLY ¥ 10”3

Tt 30646 5925 15 o beHer

approximotion c§ +he rout. (2 works)

QUESTI(m 5

(8)() Alt vea! numbeys e xcept x=0
. {iwark)
g £ ‘tx)ze* (eXa1) —g**
(e*-)?
= -g*

fe*-1*
Swce 6* >0 fovali > &denomimﬁf

(qva dient funciion).

1S G Pev{ad‘ squave ﬁrmﬂv than ©

N .{'rx.) {ofevall e (2 marKs)

_',\3:\ sa 'V\ovi%oninl osvﬁm?m
When x -2 =60 | Y= :Qi' —5 0 (n6-€20)
420 is a horizantal asymptote

When x20, Y2 & 5 +e0

Lx=Q 1S 0 vertical asjm'ﬁn'h?. (2 marks)

Gv)
£ —_ -)Id:‘
— K.
¢ .
€ d warks)

W) Swmiee £(x) is o one-one functon
(-2 fov evevy x, Theve is on\\j one
zj—vcxlue & vice vevsa).

LI+ hos an inveyse guuc-h'on ¢ Lwark)

wi) ij '\vﬂt’.rchnnﬁ'\nﬂ x & 'j"

x= e —y..e¥ e
e’ se¥= =

e
(iloge? = tog, 2

T ys log, = (itmark)
(bth) Place) = o Plnsateds Ko
S P(one ace)= o, (Ho)(%0)®
0302526 (lwaark)

ﬁi) P (o4 least L aces)z - Plnoace) -faw)

{1 When x->400, Y= E_;f_ —
e

=1 S CHRICE) - 2 NE*

O UG Publishina and Coachina Arademu

_g-

s |- 0-117649 - 0- 302526

0-57%325 (| mark)

(1) He has 4o Serve act, noace,no ac?,
vio e, N0 ace, Al m-Hus grvder.

P= {-3;)1(%6)(*_: ©0-02t609 (I mork)

RuesTion &

(@) Stepl: Fovwmel, 3.21= TACTRL
l =6 Hance stottment ia true
£~ov n=l.
S—}QP 2 Asaume that the statement
15 +rue ‘fgv nek -
3.20 4 7304 4 (K e Qe
= k(42D
Ouv aim is 10 prove vhhvue for n=iitl
e, 2.2l AT 4 oo ] (20
= (k) (K¥3D)
S‘far*ing P O and add;“ﬂ
[+ k2] () 4o bath sides:
2.2137.3) 3 4 (a2 et
= k20! & (k) J el
LUHSE (KM a3 (k2! (factorizing
= R4 CReA3) (k2D
2 (R (K3 Sinee (K43 =

(g42)! X (R+3) D

[N = S R - TR P VNP

'.'l- Sd_b: j e:"d)ﬁ

Hence if the stotement is 4rue for
fn=k, v is also Hrue fov nek+l
I;S""i?& If the stotement igtrue
S’OV n=t B oso itis true for =
& 50 on. Hence itis 4vue fov gl

:V\ZI. (2 wnovkKs).

fuhen oo, 4=2

y
i
i
|
I
'
4
i
t

Since when o=0, V=1 (positive)

N .Pos‘i-ﬂ'va soluton Oaly 15 axe pred.

BNE e 4\ (2 warks)
o dx el = 1 €7
dt e

rrex

' When 70 =0

. p=ln2 +d d=-in 2
. . SN o~
T P Sk TR I =B Tl Gl N ()
\ L - _ X R .
\J:!:l » [ S+ = 2 T

4 £ ommelionn Academu



S e*a Sub D
47 in? seconds
- T will foke the partcie InPg
Seconds 4o dvop s VQ\OLH-tj +o
I'Swa/s, { 2worKks)
() v= ﬁjx’.“oltj Y= sin'x
Lsayex x?= s'm‘tj
as (osaye i~ 2sin‘x3
L x Y (- e0say)
< "_; 5“ (iﬂwsln.:))dnj
* 3Ly~ smyl;
T [n g sm2h)-0]

= '{} fan-sin2k] (2 mprks)

{mﬂ%: ‘ﬁ‘ﬁ{’

Sm:j $01-ws2y) [ g %‘3

- 6-—

QuesTion !

o) Y= ~qtt vsio

AT wanxiwaum ‘m'\ﬂh*,:ﬁ-—o[w.yhca.l
Lt \Jﬂ\.ﬂt

Lom?oy.en‘k) ,'.3t= vsing .

SubStitube in Y, we_%e,\’ .

- » yaind A.}.\;s'mpix\is‘"ﬁ
= A% ( 3 .) 3

.-- ‘jm&y
Sk - uiSinR L eindy
. u"s}m"d:&sh
Jusinpts \“:gh {(swnce imtinl verdical
component 13 positive). { 2wavrks)
(1) Let Y=o . —-",_3{."4- usinet=a
CA(-3F 4 usna)zo tso (imikal
twme) or 1 gi?é_v\;l (time Ya veturm +o
x-0%3 38 i didn’ stdke plane ot @).
©om Vioget x 2vsSingt = VLoSR X ;’Jﬁﬂh
2

3
V= I (an-sinah) LGV s T o 20 00h)
'q dn i S vewsa=_39 { 2 marks)
: M ¢i-c03h) aoan
2 ¢ 9 e
2=gft‘ ws?h)g{h 0y x= veset CbsE—= _51_31

: %Vh . { vote at av\t{;
E7 Ti-wsaky  depth)

WL
whern h=T z g’é s

(2 woarks)

= f_ﬁ: emnfs

Osba Publisihing

Vo3l

9 a‘iﬁs?

'."j-"lﬁx bx*x bah 4 ilxs\'\

q-d* so\
Y= gudfh \j,h o 12xh Cf‘a’i)
(2 moarks)

L:N) The vorket will Stvike +he plane ot

G when nﬁ=h.

ond Coad\inq Hmdbmn

Sd- 2xd + 2xt=0
laxtotadx Fd*=0

x=1ad im
z adzo\\lf

74
ooz 3l 240G
&
Time +aken bld vocket do veack O (s

2z V tosott

©3dtdi . (o34t
3

L ACEIVE) | oo (3HIEDE,
.

R A d/goc

) The distance tyavelled by +he plone

{2 vaorks)

-?wm Plo@ sl
3d+di _ ad-dib _ Vb
6 Ca '5

Time taken for plone +o +ravel {rom P |

4o @ ia the same time taken bﬂ rocket

o vepeh G .t oo
LU= ...—df ”> _g__eoo 2 200dTwis
Ciwartd
. t 2 +I 1
(]D:HJ)(l-h-c):""dr C S T
'1h4|(n xn +1n¥lcn+ + +2.n'HC “xh‘
41
2 o™
For x=|:

L I E T Tt
i ot "¢+,

n+t|
i, 20l
)P-I':, » G Cln-H

tntl Lwdh
! 1 2
|

41l

i:-alwﬁ‘” 2(1"“@4-’"“60 472 Cn)
. 4t (Rl
._Ala.n—-l:'lv\ (.7“}_ 1“*1C1!".-+ C.

2wl
c‘+.,.+ (n-1) Cn

T2 wariks)
'E,“)Inoongc

3 a3 @) 2
i('!;’[n-:\J’_le&...,-bcn‘ﬂ{"“
I (n»ﬂ’-(lln—i} > i0oonog
iB'ﬁ gd[m[a+or. &0\.‘ neb: 98280
for ne

CnsT i the smallest pesidive wvieger.

{lwaav k)

%6 4qip

(7\ < grfd D‘.L-‘-.n‘/\.\mn nm[‘i (nnrhiha p:—(ﬂ\de,”,‘q



