ABBOTSLEIGH

2001

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

Mathematics
Extension 1

Total marks {84}
«  Attempt Questions 1-7.
« Al questions are of equal value.

General Instructions

. Reading time — & minutes.

«  Working time - 2 hours.

Wirite using biue or black pen.
Bsard-aparoved caiculators may be vsed.
2 table of standar¢ integrals is provided.
Ali necessary working should be shown in
evary guestion
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Totat marks {§4)
Atternpt Quastions 1 -7
All questions are of equal value

Angwar 3l guestions 'n a SERARATE writing booklet. Extra writing booklets ars avaitable.

Question 1 {12 marks) Use a SEPARATE wriling bookiet.

Find the size of the acule angle betweer the Jdnes y =2x+3 and dx—3+i=0

e !
Sind all solutions to —< 4.
X

~he point Fi8. -5) divides the interval AB externaliy intheraio 3: 2. If Als the
noint (-1, 43, find the coordinates of Bix, y).

Evaluate exacty fﬂ ‘1_...." dx .

Find ail values of &, 0 <8 5 27 . which satisfy the equation sin# = cas26.

Marks

Quastion 2 (12 marks) Use 2 SEPARATE writing booklet.

{a)

{b)

{c)

i

xinx

dx.

!1
Use the substitution 1 =Inx {o evaluate I

in the diagram AB and CD are intersecting cherds in a circle. AB and CD
intersect at M and CO passes through the centre of the circle C.
AM =BM =5 cmand DM =2 cm. :

Copy or trace the diagram into your writing booklet.
N Give a reason why AB is perpendicular to cD.
{ii) Find the radius OC.

(i} Find the area of the quadrilateral ACBD.

{n Show that the equation e® + x—5 = § has a root In the interval lex=<2.

(i} Taking the first approximation of the root to be x = 1.5, use Newton's
Method ance to find a closer approximation 1o the root. Answer correct
to 1 decimal place.

Marks



Question 3 {12 marks} Use 3 SEPARATE writing booklet.

-
Y

. R V] X
.5 Fortre function flx}e=Zcns '(—
- A

[t

£y

Wwirite down the dornain and range of the function.

Zketeh the function showing alt main features.

sy A parlicle moves i1 a straight fine ang #s position x cm attime / seconds is
Jiven by x=Scos6t.

e
i

i Show that the particie is undergaing Simple Harrnonic Motion.
i) Siate the period end end paints for this motion,

HEH] l._rmially the particie is 5 ¢m to the right of the centre of motion, 0. Find the
sime taken for the particle to move halfway towards the centre of motion
for the frst time.

1

il Zind ihe exact area of the region bounded by the curve y=sin"" x and the

raxisfrom x=010 x=1.

A

Marks

Cuestion 4 {12 marks) Use a SEPARATE writing booklet.

(a)

(b}

e}

. x 1
Using ¢ =tan= prove that lreosx ;X
2 ]-cosx 2

A particle is projected horizantally from the tap af a diiff, C, with a velocity of 20ms™
The dliff is 80 metres above the ground and the particle strikgs tha ground at point B.

I
c = 20ms™
a80m
35m [Tower
o T B x

Assuming there is no horizontal acceleration and vertical acceleration is due
to gravity the equations of motion for the particle are =0 and j=-g . The

origin is the base of the cilff, O, and gravity, g = ~10ms™2.
{i) Using calculus, show that the position of the particle is given by
x=20t and y=80-5°

{ii) If the particle just clears a tower of height 35 metras find the distance
from the base of the clif O to the tower T.

The points P[4p, ZpZJ and Q[4q, 2q2) lie on the parabola x* =8y,
(i) Show that the equation of the tangent to the parabola at FPis y=px— 2pt

i} ‘The tangent at P and the line passing through  parallel o the y axis
intersectat I .
Show that the coordinates of T are (4q, 4pg — ?.p2 )

(if)  Find the coordinates of M | the midpoint of PT.

{ivi  Find the Cartesian equation of the locus of M when pg=-1.



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

i Express x° +8x+ 20 inthe form (x+4 ) +C.

Hi +ence finid E'---_;----dx .
Yxt+Bx+ 20

‘e rate of increase of a population P of sandflies at Sand Fly Paint on the
yilford Track i properional to the excess of the population over 2000 This

can ke expressed ag i—P = 4lP - 'JUOG) where k s a constant and ( represents
¢

ume 7 weeks.

Show that P =20001 de® where A s a constant, satisfies the differantial

gouatior i = k(P -2000).
di

(i) Initially the population is 2800 and 2 weeks later it is 5000. Find the value
of 4 and &

i Find the popuiation after 8 weeks.

1 i 1 1

S, = + T
T ix2x3 2x3x4 3x4kxS nln + 1) +2)

for all positive integers.

iy Use mathematical induction to prove that 5, = mﬂ—(ni}l—
4{n +1){n+2)

gy Wwhatis M S 7

Marks

Question & {12 marks) Use a SEPARATE writing booklet.

(2}

(b

{c}

i)

(it}

Show that the area 4 of an equilaterai triangte of side x cmis given by

A=ﬁx}.
4

The length of the sides of an equilateral triangle are increasing at the rate
1 - . . .
of —6—cms I At what ratesis the area increasing at the instant when the

sides are 12 ¢m?

In the diagram below, the angle of elevation of the top of a Telstra tower, T,
from a point P, due east of the toweris « . Fram a point Q. due south of the
tower the angle of elevation to the top of the tower is § . The distance from £
to @ ls 1000 m and the tower’s height is h metres. .

)

ik}

T

Show that PV =
tana

1000tana tan §

Show that the height of the tower is given by i = ===
Jan‘g +an’ f

The angles of eievation of the top of the tower from the points P and Q
are 36° and 45° respactively. Calculate the height of the tower.

A particle is moving in a straight line. The acceleration of the particle when
itis x metres from a fixed point O is given by ¥ =6x*. Initially x =lm and

velocity v= ~2ms~!.

{i)
{it)

Find v* as a function of displacement, x.

Explain why velocity can never be positive.

Marks



Question 7 (12 marks) Use a SEPARATE writing bookiet. B Marks

() If (x—2}isafactorof X’ +2x* — k-6 find the value of k. 2

1

(b)  Consider the function f(x)=

e ¢ x
()  Write down the largest domain that contains x =1 for which f{x) has

an inverse function. 1

(i Find the inverse function /™' (x) for this domain and state the domain of

7] 3

{c) A particie P is projected from a point on horizontal ground with velocity ¥ atan
angie of projection a .

You may assume that the equations aof motion are:

£=0 y=-g
i=Vcose y=Vsine - g
. 1
x=Vtcose y=Vrsma-—Eng
) V} i & a
(i) Show that the particle’s maximum height is __s;_n__ . 2
£
{ii} A second particle Q is projected from the same point on horizontal ground
with velocity ‘E V¥ at an angle % to the horizontal. Both particles reach
the same maximum height.
Show that o = cos™ 411 . 4

End of paper



CEMR R TAaeL Mise D0l - EXTENSION |

SOLVTIOMNS

I"’\l:,l
“ Iy.\ g-,.ll-qv
[ A T )
LN b 5|_ _.‘___J:'
bobaen, gy
CRE N S \
'g\&l)'kl—‘i
w4
=
9
A
r 1
4 VA
3 .
) | —

Hlead - w2 30

= -I.\’}. ( Loy~ lﬁ.\) S50

/ =t
P4 \_/l'u
b
L\‘&‘ N P)i)‘]‘> 3 -2 |
i
q - _'1)'_‘\}_3_1_-' _—lx"l*} |
3 -4 -2
% .AJ"S\ -5 —_%431
RSNV \{: i
& l\l; l)
3 ' r k!
) I| e r}‘& = | S\r\_' }F}
K !(l_IA 1Iv—~ s/lo ;
= e ! Y- sin” O
=1
pa

G- 2~ 8
1 ‘8 R A Tal 9 -\ =

4\_2\ s 5 o- ‘I)u (3\,-.‘ &

&W&Ho(\ J-.
(o) S‘f‘ Ly ws Lax
XA dw
™Tox

e wurl~e

y

Q.l ) N '
z2€ne
=2

x

() AM=RM gvén
Ling #L\rou&k Vg atee Mot
bisedks Yhe chord. perpendiculer-
o the chord. o

Ag L D,

(h) AMx &M =CMx DM

(}f‘bdu{{' 'L\ \r\'x&fu *S {'\ mkrsed\:j
cho

T8 = cMRa
M = 2%
’ . -DC_, = \L"LJ_ (dl‘nrv\e'"f{r)

fadivs OC = 1% tm

Gy Area = 2% beea DADC
PSS SR
= _lli Con
) fyzse sx-s

M) £ 5 a wdavous funchor

£ = e o5

= —~1-272 £ 0
£ = e va-5

< oH-39 >0

Sine Y=Y iy ot AvoUs
'“\LNL oW r\_ J,w\,\,xg/ nalj,- ern
3 =\ nAd. A= ,Z_ %L\M s a rod

o J’fil\ﬂ_ \r\%‘?,f‘\m.\ b X <2,

(D Sy e ix-5
£y = e™ ay

X, = \s '?(’"g)'
-5y
sy - 2R
5 41687 .- -
= 13




[l 1 Y
dodimgy = Fe) ( G
Y
v | ¢ <
: NI
Soany -9 L x g4
- N
ISR L)y ¢ T
N e
R g, 8L t,i?'_k‘ (_5-..31 < Jm
Al .
. 1t
i
\\h !
c T
. =,
; AN
b )
= | : - 7 A
i ; !
5
. r
P [y t;f\
TN _
() s 230 an G

* -3k (_“.7(;:;; (CI_(/)
N Y

TR I SRR

Z
g ‘Corr«\ -0 A

i
-
Y
<
~
=
It

1 y
nf'u\,:;J"."]!U(;)\i S 5 N 6(\

“ i.onﬁk (= 25
.
ny .
G
L S€cends
5

31mf{n.. rorsmoenic i

-/3 (-Cird‘ 'z“\lvuz_)
= f ? 3€conds

GO
Area = A (NL\’D%Q) - A (do \{-a\>~“.’>>

) E"\ - K:A Sir\.\{ cl\{
= : L, w:’\fl?

Qu@k’kon 4 kc) ‘! [
(0) 4=4n 3 = s 2= "-t
V- Az e P(%PIJ‘PL)
[ e s Glg, 29 N |
V= oy A \ B L‘_r A o A *
Last? ;
_ \%{th"vl) ’ -T!\l/
— ———-—---2:-—-'—‘ 'h{"_(j-{‘) I
.\“*‘ 3 ! z
n \*{ (\) X = %Y = \[ T -
Tt ‘&1 Ax by
o Ix T g T ?
At} P(%p/lf)’) Mo = T“E:F
B S-S .
* TN -2 - platy)

&) Latally  x=20 | x=0

S =0 = 80
Loriapatol \{ \jgrh(}m\\r %
r=v | '\(:-]g
x= Ly : i:-lc* 403
\:J\q/\ 420 n=20 whin Y0 \'i = Q
.'.'Ci: G " ¢,e0
RS ¢)

-"i =~k

1—.)\0{1-& \{:'S.“L-kg*"

'\n‘p_ Z =
f/\& 0;1 o \.J.,‘U\'\’:ijlzgo

' S ¢, g n g0
Cx:avk \= to- S
S I YN y= 3%
2$ = 50- 547

SEY T ug
1 =q

1w

L0
(;L}' M L\';OM Lh(—c —\hg ‘\'OWU-

T px -2pr

&y Lhﬁuﬁq“ﬁ\ ;N Yoy s
s Lhi/ ‘

b into QT h/\;d@{\'

N ey - 2p7
1 (Ltc% L*F‘L'*P‘) |

Gy M = (*f_f;"v 9"y Npp -2t

) A
- (lfﬂlﬁb 5 ’1(31)
(iv) W"\RJ\ F‘y: -1
17 Ay
-2
\GWs ok M i3 Ny -2

e




‘.'joh, >
5 P e Lw i 20 - (\-;..\.u}"_,_q.
<N 2 i \f &
571731 20 Lt
oo ATHE U q) Y
=0 das (229N
~ e (\..__..L / * (‘
{ Lt
, \ . "

R
e )
n
- [
- i P LN
[ l\_rﬁl,Q )
~
- l\\ 2 2Ga O)
H . P ~
4 0 AN 00
o 3
...... O =2 Arpo L D€
A el
=t S00
14 215000
Y
T - - v
RN JTC + SO0 ¢
4 Iv?’ - f
L A
) - ! f
Y PN
- ’ ¢
T TS
Voa olns
Ve dang 2 Seo o
-
Y PR vivie)
oo 4
b e twve Coro oz
Tt b
P
Lo tre3) U

%’(14..)(-.-.1:) i Gxdrd :

o=

[

P .
Tk traci
s fantes)
k) (s 3
< - N S
e ) .
el Tl T Gyl (hes)
Vo - .
= _.&U’(_'i)__ b e
G (k) (L_,,-.‘}(-,,U_:‘;‘rh¢y
' - I oWl ) -
; o e Sy
et YL - PR
{ixs G ) g
= ! w{pas)d ot
| .
! - ~
', otk M s
| T T required
! RISEPSIS SR {

| O Arve for st o Aeve, for nzk
; S\I'\gg_, vve. 'er n={ alyo ”“(’ue '(—or'

AT iniea ) dhos deve for a3 and
fr ne 4 ok oon & ol

t’?osﬁ'r e rdenen,
o}

() lm o kim _alaZa
Aots T e a2 T
S VIS L ‘ri___
N> _L'f_*_"i‘%)
o
T

Queshion &
{n>

Co"

x
(i) Pt:i-xxxxsin(no'
= 3 x?

e

iy dx | A i
E — 2 N3IX
woE LT T

A A Ax
ax L3 A
= r& » 12 y /I
x b
Sy centsn!
y
PO 1a AeyT
I
fan % = oy
I
2 =
Py ey

(i

Gy =
T g

Py s @yt = oot

1 2

n + L - 100(‘)l

Y

H E : s 3
Al s Piﬁm—-—-—) = \0og~

Atk daat

L S
000% tpate tan’ P

Woe o
bant o+ dnn* ﬁ

v 10oo Yea R "'rmﬁ
i~ T

—

) Aant s dent B

(i)

e us”

7367
‘ _ wneg o 3L fanaUE
————

\‘;h%m‘ 3 + st YT

= 5% o

( -\ED}-(‘_{‘* r r_\/‘%i-ﬁ_}

D ¢y x- g'x (49

L

4

ot (LV ;) ® (37\1

\ N

-y = 3

X ll LR

x=l oy oo

2 W3

3('_1) =2 (V) acC
A F 24
=0

i 2 3

- N, =

P A3

\‘j": Lkl.ﬂ

(“) LAl 31 ~AOving
’ _L-(“%O"‘\\f E)ol’" r»tﬂ. ) \J

TS \)e1oci4«/ r\g;af&iue,,
Yar J("'\ﬁ

%\N OJ'L'I.S x=

roovls gt’vw\ b lI

)
ik x:0 X =0
V,)_.:

o (v:o)
'\{: f:r\,r'ﬁ([ﬂ,
r{.ﬂl‘_l«,ps or i_a'l;\ fl( _’;1,')(; ard o

oceelormPon for 1y oty ﬂafw

N0 oo leration

| - ’ .
\K’.\U(_!{‘{ wr;p“\ ;_{q&,.%e 'El’EN\

“P_ac\*i we Yo [)os'iJ(N?, .

. . ; [ N3

. R -1 o v hs

Wy e A R T itagny oo " nooar n({
i [

“



Lt

N r
3 b= ST
. . : R
| -4 - < {2- P L - ('-7
. T
I:. 114 - e
Wt &
N
‘ ;
. AR
witrea s —
e WO A 1 “ z
*
' Y .,
! ES
3 :
J - —',- -

e

Fa S
SyTan g

tq
¢

.{\ !‘Q;,M'\,\_ EOANE Y V“\'&

Wt Fl
VAV AR S

2
. PN
SN snt 3

£.0

Aq
3 d
5 sin® ? = 2 sint X,
e ) = 2 (1 catn)
S-Sy Ty ~ Y ot X

3

Yoyt - S oy x « 1z D

(Hoeor - ) (ws - )20

{

g "
¢ (ol ol = ';{ y; feLoxo=
no o wtn
B3 bk
(,Us (pg B o -'\6\
?m_s\\a'u.)

—— i
; A

_ P Joan
!




	Abbotsleigh 2001 3U Trials.pdf
	Abbotsleigh 2001 3U Trials (Solutions)

