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Teacher:

Class:

FORT STREET HIGH SCHOOL

2010

HIGHER SCHOOL CERTIFICATE COURSE

ASSESSMENT TASK 3: TRIAL HSC

Mathematics Extension 1

TIME ALLOWED: 2 HOURS
(PLUS 5 MINUTES READING TIME)

Outcomes A d . Questions Marks

Chooses and applies appropriate mathematical techniques in order to solve 1,2

problems effectively

Manipulates algebraic expressjons to solve problems from topic areas such as 3,4,5

inverse functions, frigonometry and polynomials

Uses a variety of methods from calculus to investigate mathematical models of real | 6

life situations, such as projectiles, kinematics and growth and decay

Synthesises mathematical solutions to harder problems and communicates them in | 7

appropriate form
Question | 1 2 3 4 5 6 Total | %
Marks M2 M2 M2 M2 M2 M2 M2 /84

Directions to candidates:
¢ Attempt all questions
¢  The marks allacated for each question are indicated

#

o All necessary working should be shown in every question. Marks may be deducted for careless or badly arranged

work.
¢ Board ~ approved calculators may be used
o Eachnew question is to be started on a new page

-
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Question 1

a)

b)

d)

€)
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(12 marks)

. . 4 3%
Differentiate cos ‘(7) with respect to x.

Find the acute angle between the lines 2x+ y—3=0 and x =1.

Correct your answer to the nearest degree.

Find the coordinates of the point P which divides the interval 4B with endpoints

A (2,3) and B (7,—7) externally in the ratio 4.9,

Evaluate

1 1
.[ xz+ dx
0 x°+1

Find all the real values of a for which ax® —8x* —9 is divisible by (x - a)




Question 2

a) Solve the inequality

b) i) Show that a solution for 3sinx—x =0 lies between x = 2-2 and x = 24.
if) Taking x = 2°3 as an initial approximation for a solution to 3sinx—x=0,
apply Newton’s method once to find a better approximation correct to three decimal places.
. . o . . 5
c) Find the values for a for which f (x) =¢ (x - a) has a stationary point at x = E .

(12 marks) Start a separate booklet

23

2x-3
x

x

e
d) Use the substitution x = log, u to find I —\/,= dx
1__ elx
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Question 3 (12 marks) Start a separate booklet

a) Let f(x)=2x—x2 for x<1.
This function has an inverse £ (x) .
i) Sketch the graphs of y = f (x) and y= 1 (x) on the same diagram.
if) Find an expression for £~ (x)
(3
ii) Evaluate f 1)
b) i) Express sinx —cosx in the form Asin (x - a) where 0 <o <2
2
it) Determine lim SInx—eosx
X X 3
7 L
4
c) Use the method of mathematical induction to prove that if y = xe” then
d"
Td;y'— =e (x + n) , for all positive integers n.
Page | 5




Question 4

2) i

i)

(12 marks) Start a separate booklet

A particle moves from the origin with initial velocity u ms™" and experiences a

retardation of magnitude v +2v?, where v is the velocity of the particle at time ¢.
- - dv
Show that when it is at position x, o = —(1 + 2v)
. x

Find its distance from the origin when it comes to rest.

b) O is the centre of the circle and TQ bisects LOTP .

TB, AP and BP are straight lines and TP is a tangent to the circle at P.

T A 5
Let ZPTQ=c and ZTBQO=f
Show £LTQP =45’
c) P (2at, atz) is a variable point on the parabola x* = 4ay whose focus is S.

Q(x, y) divides the interval from P to S in the ratio ¢” :1.

i)
i)

iii)
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Find the coordinates of () in terms of @ and £.

Verify that 2o t
x

Prove that as P moves on the parabola, J moves on a circle and state its centre and radius.

Question 5 (12 marks) Start a separate booklet
a) Solve the equation x* —3x +2 = 0, given it has a double root.
b) i) Show that cos3x =4cos’ x—~3cosx
. ..
ii) Show that the solution of cos3x—sin2x=0, for 0<x< > is given by
A5l
sinx =
4
. 7T, \ .
iif) Verify that x = m is a solution to cos3x =sin2x.
iv) Using the results obtained in parts (ii) and (iii) prove
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LT b3
sin—cos— = ——
5 10 4




Question 6 (12 marks) Start a separate booklet

a) On a certain day the depth of water in a bay at high tide is 11 metres. At low tide,
625 hours later, the depth of the water is 7 metres. If high tide is due at 3:20 pm,
what is the earliest time at which a ship needing a depth of 10 metres of water can enter the bay?

(Tt may be assumed that the rise and fall of the water level is in simple harmonic motion).

30cm l

b)

30cm

S

Water is poured into a conical vessel at a constant rate of 24 e’ per second.

The depth of the water is k cm at time ¢ seconds.

What is the rate of increase of the area of the surface of the liquid when the depth is 16 cm?

c) A particle is projected in a straight line from an origin with velocity 2 ms™.

x
T A -5 -2
When x metres from the origin, its acceleration is [2~ e Z] ms.

i) Show that, when x metres from the origin, its velocity, v ms™, is given by

X
V2 =4x+4e 2

ii) Explain why, for large positive values of x, v~ 2\,/; .

iit) Prove that the particle will move from x = 100 to x = 121 in approximately 1 second.
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Question 7 (12 marks) Start a separate booklet

a) APB is a horizontal semicircle, diameter d metres. At A and B are vertical posts of
height @ m and 5 m. From P, the angle of elevation of the tops of both posts is &

B/
bm
?
B A
a ml
P
A
) 2
b
i) Prove that d” = a2 +—.
tan*d tan” o
i) From B, the angle of elevation of 4' is o and from 4, the angle of elevation of B’ is f.
Prove that tan® o +tan” § = tan” 6 .
b) Two particles are projected at different times from the same point with speed V. The angles of

projection of the two particles are ¢” and (90 - a)° respectively. The greatest heights they reach

above the horizontal plane through the point of projection are A, and A, respectively.

R
i) Show that for any angle o, h, -+ h, = > where R is the maximum range.

y 3 .
if) If tanax = y) and v=196 m /s, what time must elapse between the instants

of projection if the particles collide as they hit the horizontal plane? (Take g = 9-8 ms™).

Page | 9




EexTeEN o

kR L s Qole
S’QLUT_KO/US

Question | C oMM ENTS
‘ v = \
. o C,o‘ | 3 . —1 : 3
oo N4 < 3¢ = — _
‘ ) ol = s X- 2 o
o “
\ - = =
-t (G =
\
- \ | |
AN 0 2 lnes s 277
ri. \\7 (angle som A)@
|
| \\j = 3-22¢
O O,
4+ 4rl ~Ax3 t x-TT
S

)

-

X+ | el > ] |
X ol
] 4 220]
15} °
shli2 + T 0]
QD P(&}: QLf*ga,z_.éi
= Ca_l—qul+\> @
W (x-a) 15 a SLactor Pa) =O
a =3 0

TRIAL HSC 2ot ExvTenision L

. S OoL )
Questriom & . qr\ ,S C oMM ENTS
EANTS
. Z 2.
09 (Qac —3> « (¢ +2). > 3 (DL+2> Mot v wsell
N T o se]
Ge+2) done .
Studa~ts

éac —-3)(3( —+ 2) = 3 O‘ +?‘>1 @
éc+9>[{2>c—3> - 3(D¢+1>J > 0,

- CX+2)QL+‘§) > O.

(x+a)(1+@ < of '
~—q<x <2z @ - ’

et se F 2

- E\/af:j%i N

07 ¢ = -2 Asiny - = 0-225¢ -
@O when 2 (Nalves o
> = Q-4 Rswn\d=-2C = ~0-373 Cconmclusien
Yo \oe nigtr <o
. . A a 32olv .
Since the s\gn ANFES Peue (D& (D
oSt e lbetween these two values) | ere pe\
O | Sor= becowst
o -2 - fCD O o Srostess
; . oXich moat lene
-F’ (23) \qe/u)\-o(w'& Formnua
. C—= mc’\l’kf)
= , : ' o, SAoden s
Q-3 - 33\,«@.3)—28 0 M ot seer
3 5.3) ~ | do lomowd o
“o ( S> Lo Lot Lo
— Q.:D7o' C—b 3 . ()\) CD raodiouns ’\JH‘CU\L\-’
col ool adesl
ant — AL ) S rS AT
C) f'(sc) = € o B (_1‘09 x - & 3‘-&C§mx3 = coSo
&52 - rwo+
— et

_ e-cmc(\ e +a;l>
. X
£ staton ary pownt exsTS ar 2

HAen

¢@) <o




QU€;+\OV\ & @orﬁo\)

SOLUT@OAIS

ExTenson L

COMMENTS

((3) = o2 (i- 5"~+&)

-S4
= e" Dol -Sa +2> ©)
=
-0
Usa

B CESSDIESSD)

-
:o_‘g,é, a =% & 2. @

MXQA—U%
=

=0

A
=O/W\JM+C‘

- 2C
= P "')“L c 0= D ve
%\@ Wy 1

t
AReMNS Co

O .

. = o
- = o 2 = &€

B &Lk: e’x (Z\\DL
S & doc
. e ot | /(ﬂ; X
\rr’:e)-*f— N

=<~ wn T C

= A (@ D)TE

3 Drould use
l)roduc} co\e

do AiRerhode
% recl\ice “Aeth

o S
o it

- i
6/2.>Or\o

clesk
__Q-—\'\/-\,ti PET-Ae

h"\O“— o p\-k_\—?/v\-

Ansuwoed

Lot | o -

\,,? ((—\-\{%\fob’\_\on

o r\6+0u’“’\_ LS

Lorgem™n

TEIAL RS oo

' SOLUTLOAS

CxTendsion L

C.ommm EN

‘o

(w £7 (%) - -

\:9 (\) A/L(\';L—LOSDL =

foen
QD s> T

(>

o)

ﬁﬁe pEY

@

-0
(0

nwerse 1§ o =

For:j

= 2:(~)(.2
S i N
5S¢+ | - -—((az_ZaL—F\) +4 |
scet = 1= (g-07
o . 3 @
(ﬂ_\) = l-oc-
g o=

From 3 rap h

| =3¢

we  SEa

'\j=l—- \—x - @

®

= b2

= sin (ac »——) @
= son (2t ‘f> \E @

T
e~

0

5
o
S

\
A\




ExTension L

TRIA L HSe Qoo
SOL\J—\_\O/\JS.

L Question 3 C(,on%ag

ExTenhsion L
SOLUT @IS

TRIAL HSC Qoo

Co = .
MMENTS Question 4

CommenTs

. v
C) /«a = o 2

Test n=1|

o

ue bt n=
§3

X P
- xXxe t<

- ,e,x (x +\>

Assume Aru-e Lar

e
0‘/% - _QDL DC'f‘/’C)

oo™

olac

o=

O,

Conm svager M= A

s of Hthe sam=e

T‘f\{s
L Avue L =k

l/\4/(k) Hhereltoe
wrue Lo e L), Snce
4 & true far

Hoos adso
ol Yue Lo h—:-\)

!oosi-‘m/e WMLeﬂefS :

a"”‘"’(V+,§W)
A (\) mi@: -+
) A - (s )
nobv
obal

oloc _ - |
AN |+ 2v
>

. — ’ __J___V ) .
- i& H/ifu(\:r/?v) + C.
2

(I+ 2v)

o>C

A

LNC\—Q-QM)_JC C.

=0 5 V=

~L
[e]
R G S A Dar)

f@ﬁwgww—{iﬂm (‘TQV)
0 (\—i—QM\-—

[+ 3V

2 =

= L

S

bhen comes (est V=9

oo :’b_,a.w_, (\—PQA/LD

T & Peatiedd
Vogrm  emden . ~~-,xl Le
B RS B W %
® l’\@_"f\) ez d e b

Sl

/’

\
oy

3¢ SOmE gaduste.

R R J;;d“
o che

LR = P ag = — (éa‘\/*f‘«f“‘ﬁ . o) \ ol
/10> &) g = Cfoo (_aﬂﬂ e vy & Femt- Cch,Q,LJ @ "‘fag‘_;,_.g"j;f"i{ :,_;
(POT = £ 8‘\/-2_(-1 . CD‘Q!’"}G‘L . ’
oea = /g (an@‘ e hetwecn dhord and Moy e ol
oorerty equas  angle e LA
Y em) U Tl
: alernate  s=g™ 4 Vatmetlany =8 ™
IPQ ® = ol + A <€><+€\of\ anale o ATP R> fatery \?@..fh.}{fi@‘
Y .. . w :
. PQ‘é To= N3 -‘-‘- F C .ou T 1} A—r@ NQ& ‘gﬁ'ﬁ‘-{ﬁ!&ﬁn’ﬁi‘
N o ) MRL LB AR
~ R
e (F @t Ca

a7

T A PR os
b PRY ooty lozze, 09T
e u.s .

0,

SO €Ren L NV

@‘&1@ et MY e
St fe e

e Mo Rm, 4P o renan.t

| Soccinety,

v e o,




A L S Qoie®

Wue st O U (w,/\Jm{)

ExXTEN SO L
SOLUT WIS

COMMENTS

| @ar\ﬂlﬁlh R
e ®W\31C :,m;m
wen
T l 4B ﬂ
A 0
e
ke L
* g = (O) a,) ;cv
= (QM)M4> e e\

ol

T wuos exhremat
lecod
wall et
Y =

PN =
.G\Qr\»vﬂlg\cl

teemed

. f..
< P C A ‘
S.:ESJ%"‘)Q}?

L&t S
b H 5 SRS

sethg @t
‘wwj !

(a@@@ ol

,‘\‘

L—7 .

C X TENSION L
SOLUT OIS

Que stionf(onta)
| = _élia
P>
Ld £
| e S e
2 2 _ 19 - O, .
o ] ?}
‘6 alz{ 2 (‘“‘!
€L ’L'_ O}) _ & (1
X+ CZ Q*WE] * 2 . fCp
1 _ . oy Jore e
SF 4 ij - =) 4 o 7f{~;ci(i %; Fe
. C—‘Qr\ ainidd Qe

@




o

TR AL HSCc 201

ExTension L

) S
Quesriom 9 (UOVHO\> LUT WO S .
CommenTs
S =3 —| , .
w2t _‘i:i.- 5 also our side
r@o] virgd ramﬂe
fna =8 ~ (D .
L
(i) W x= T tos 3x = wos 2T Mowy sfode 13
= sun (T —?,TJ’)@ osedd coleelter
A 2 =) d},F',.ox',qul,ang
= Stn 2:‘—_? ‘ (‘o"’h(r ‘}‘I’IC(/)_
. — o,
o T o = =N <o \urion: P,,.Pp,if [lqoh.(ﬁj
Fhis  simple ”}“j
Y I v - rQSuHJ pad {oF
~N = T = 3 ITT . cos L
é\/) uh 7 oS g = = . 2k
= g AT
sziltg tosT cos Par t )
net 04'1‘?“},3 fed
n sea & ey
= _ S;IT I
_ 2 SN —I—O S f’}&cﬂh Ly ; on {
' Corplofed P
= o x/E- l—\(i-_lLO’F 4
4 s \ meit oble
= - lb—(su—z&)
> 6
~Js -1 x lO +2J8
pR [
= \Iz—‘l o S+ Js
> &

1

—

o
.T“\ _.'IQ’L" RSe Qoo E_XFrEI\JS(O/\; T
CRQuestion . SOLUTONS
- COMMENTS
3 -
59 Roots of o 242 =0 afe o))o{cma((g_ i
oAl xB = O = p=-a Meany Ext |
0/2+Qq/% =-3 Shaden 15 used
027’/3 = _2 @ \'{0(;\-’0/ H/l(’alem
& c/' Vg w{al&f'l/.
" P ~f oMo
of <=2 =~2 M £ Ext 4
OJ’S = l L("}CLJG/I{S C).}{’c/(
‘o =1 ond f 7 -2 f()=o0 {600
. Py { o .
<. Rooks or€ \)\c‘\mo1 -2 @ or dochkle
\o) (0 cos 3o = cos (2 +DL> well done
= o5 2D LosX T gn 2e st
-~ : E ©O)
=é_ws -~ _\>oosu _ 2 Sen U Cosdy
- Zaosssc ~ o3 —»20053'6(“ (’OSI")
3
= L cos 2 - 3 o o, @
(\\) tos B - TN 2% =0 O < X <E ! gool  number
LFUOSBJX _ Beoest — 2 Suny oS Dt 0. aJC J"locrlt"‘n Fs
) 2 fg o ouroh the
Co3He (LJ« WS oL — B "QSW.X,J =0, AJ
seln o cesqx = O
Cosae Cq' Q‘SMZQLD -2 QSV\DL; = and lost @
CoS ¢ hsintoc + 2803~ \) =0- @ moi k.
cos x = O when =_:E ol adn s not
W o maan
LQ_s\n-LoL—rZstL—\ 0 e
sinx = ~2 & Uik ,
¢ ®
- = \Tg— — 1

5G +5 -5 -I¢%

G
LuJs

A%

Je

. -

@)




Vo~ — e — o

O MIME TS,

Jest o e
Q oM (9 C,OMML—_/\J\ S Queostion G o SocuTonS
Ke St -+ ' - ; .
b) Using smtiar manaies O clfdeutn A ~at o) 1E hgn e s ot 3.20p0m . )
radius of  weatrer Sorface = /N OQf\ﬂwﬁ\(@' L vk —_— . e
b /L_(ﬁqg 3 L.ow rde would oceur at A. .08 am I = I'> wrg
vol efcone 2 6254625 = 5
oAk A dx _3’\ 3 AN g (éﬂ”rlm ‘
=L e T Tn B studendtn dud
P b rdardt Walo SyEuwe ot cileulste tH
N = ’ﬂ‘\r\l @ Q/\ﬁ_/w\_,\/\é\_,ul’j O < c 'L\(/k, KOZ{,Q, +L\!L/
ok - CLn o\ S Ul _@é:th§‘ %WS'V At Hasd ~7L:l0
/03/7/ A ok Hle eemnd funee
L. 2 VIR ) .
e T @) |srudtends {oo-! (D) stve s ol
n;f s ordece cenl O Te= 629
T N NN ‘\”\1’% é\;»u\c
_ Tr TN CLAAYT -
Q(Ak/ X lb @ O ﬂ’\ﬂ_ SO\”/[-CLCOé t?‘:‘L~ i L{.T'r' /6
o = 3. cm /S~ ( Hae oomeo - DO = ~2 ¢S 3%
I S
g =TT




T U T N

_Quéshoa (9 ( (/0/\+al\

La Sl W W RS ST 2V SR

SO uoTiens

Commen TS

Xy

C)(i)j;%,?l:\/z:;?_e

2V

@)
5 1 a0 o ()] deget o e

] Conotemst oond
X = V=2 ool V weode .
2 = 24 C <=
2 ‘DC/Z {
Vo= Wy + Y2 @
-Q.‘X/Z )
(‘\) A s X > Y i fv\_)@cl Aot
2
S0V = Y4
I 2
YY) When 2 =08 v 20 '
C ) - SOkl Ho 4"9\_a/hj_/ S o ind
. - v =2 i )
oo QQ’W\{UA/C&QJ . Sﬁ\)rmeﬁ/‘?\ :
ond A r\;l)v EArEin
/E = 0;{-’ \ ”‘P\/ .
E o) Zasd bl
g\lv‘\JJ/:)fJ\'l.@f\ .
o = 21
2\-5 G}) R s N ERALA H‘/-Q/ﬁ/

L o '\;‘\,AQS‘:'\’{AJ

00‘5‘-’\1_ .

| KO T ol ety e VAU N L

SoLoTians
QUJ?shon 7.

COrMMENTS '

@é)g\n'& éfiq =907 (:ar\i)fe A A Sem‘r—cxrc(e)

Neegd to Skeie
Havs e show

2 2 .
A= B4 AP () why e enn
tano = b tan @ =_ v Se @%\a wad
f& fﬂ) theocrem -
. /R 2 P
S =_‘f_ . o @
tan’e tan™6
N Aand = F v o = b
(D L7 L6
7 2 (Pep P4
- ket , kT el S

1 2 z
. d(/l = Q(j//b“/‘ (6 4 Mi

Font G -

f\-&u\q& =

T‘MV%  Aan T @

gDFor the Ciwst pmﬁnd@

1 u
>C = L)

)lci\/&osg (3_——83(:+\/@4m_3)

2
IC = vk osS = \/Agt_{\d —
{ 3
' —
Max . hegh  Oceurs when Y =9
\/ﬂ/\/’r\ d = %
A = Voo 9 i ;/

% .




DKIAL RS =o1o

AT EAS Y !

@)és—ho‘d 7 (C/O(\+4{>_ .

E el B LSS

(/Ommgl,\_ﬂ“s

o \j ZVVSM& —__11‘?

1 > .
;\/Jrl,\z_-\/smlo( +\/cosc/
\ &2 2\? @
v
5;& .
M g o N AN 3{ VS wilh-en lj =D,

e O = Vi 5'%0& - {7.

-k (v = 2 )

ko= RVSad

g

\/, Q\/gm& tos ©

> =

-V gen2d @
. Cflv

+a.” recognise
& (a0 )
= cowd

N ezl +o
denve “Hnese
OU’(’OO;’VHQS

T KA

T v — RSy e e —— IR

@U&S-\—\m ) (cor 7{)

LOmMmMe NFS

M ax value ©f Son ol =1,

M Ay Q :\/7—
R_dv 4 |
a0
; :L\\’\‘ L‘\l
6\> pﬂr’hd( | = hits L\Of)zgmmd vpfﬁ/}—&
» S ; +a o/: A
ren y -0 S LT Y ot
2
e O c|dabir3 - q.¢x A D
. 2 C
/1abx3 LM‘:@)
- 74,<a = |
’ A = 0O of 24 secondS - @
‘?0\/"\‘ e 2 - I its ‘/\OfIZO"\'\‘ﬁk Pﬂlﬁn{
e |
2

a6k 4~ 9.8 A

< \j: = @
-k (et YRS

’

A 20 9 32 9.

e \ﬂ,ose =

2,2 - 2% @

= § <.

Many
M{wlc(,,\ﬁ

Has ore

Compicated

hnoon [ @oV'Llj S




