Mathematics
Extension 2

General Instructions

o Reading Time - 5 minutes.
o Working Time - 3 hours.
o Write using a blue or black pen.

o Board Approved calculators may be
used.

o A table of standard integrals is provided
at the back of this paper.

o All necessary working should be shown
for every question.

o Begin each question in a new booklet

- 2010

HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

Total marks (120)
o Attempt Questions 1-8.

o All questions are of equal value.




2010 Extension 2 Trial Higher School Certificate

Question 1 (15 Marks) . Marks

)  Find [ ar 1

V16 —9x

b Find [ x sinx dr 3

I+x
c Use the substitution #=+/x~1 to evaluate X dx 3
) L Vx-1
2
d) Use partial fractions to find J' (2x” + gx +2)dx 4
(x=D(x"+2x+5)
e) Use the substitution ¢ =tan— to show that ——— df = 3 -1 4
2 0 1+sind



‘Question 2 (15 Marks) Begin a New Booklet

a)

b)

Given A=3+4i and B=1-i, express the following in the form x+iy |

@) 4B
. A4
(i1) B

(i) V4

Let a=~/3-i
(i)  Find the exact value of |a| and arg a

(i)  Find the exact value of &’ inthe form a+ib where a and b are real.

® On an Argand diagram, shade the region where
lz—1-i]< V2 and 0< argzs;E both hold.

(i)  Find, in simplest exact form, the area of this shaded region.



Question 3 (15 Marks) Begin a New Booklet . Marks
A :

The diagram shows the graph of y = f{x).

Draw separate half page sketches of:

W y=(e) 2

() y=+70) 2

i) =) 1

V) y=—— 2
76) |

™ y=r(® 2

’ 2 2
b)  For the ellipse -’;— + 2’3— =1

1 find the eccentricity 1
(i)  find the coordinates of the foci S and S 1
(i)  find the equations of the directrices. 1
(iv)  Sketch the curve showing the foci and di;ectrices. 1

P is an arbitrary point on this ellipse.
(v)  Prove that the sum of the distances SP and S'P is independent of P. 2



Question 4 (15 Marks) Begin a New Booklet - Marks
a) A solid shape has as its base an ellipse in the XY plane as shown below.
Sections taken perpendicular to the X-axis are equilateral triangles. The
major and minor axes of the ellipse are 4 metres and 2 metres
respectively. ‘

>
x
1. Write down the equation of the ellipse. 1
ii. Show that the area of the cross-section at x = k is given by 2
4B (4 -%%).
4
iii. By using the techniqﬁc of slicing, find the volume of the solid. 2

b) A container has 6 plane faces. The top is a rectangle, 70cm by 50cm. /\
The bottom is a rectangle, 30cm by 20cm, parallel to the top rectangle.
The remaining faces are all trapezia. The perpendicular height is 20cm.

Use slices parallel to the base to find the capacity of the container in litres

c) The area between the curve y = e =1 and the x-axis, from x=0 to x=1
is rotated about the y-axis. : 5

Sketch a typical cylindrical shell ahd use this method to find the volume formed.

y

Fo,




Question 5 (15 Marks) Begin a New Booklet

a)

b)

The roots of the equation x* —3x*+9=0 are «, b and 7.

()

(i)

Find the polynomial equation with roots &, £ and #*.

Find the value of @’ + f+»° and hence evaluate o’ + 8’ +’

Given that the polynomial P¢x) has a double zero at x =, show that the
polynomial P'(x) will have a single zero at x=a.

When a polynomial P(x) is divided by (x—1) the remainder is 3 and when divided by
(x—2) the remainder is 5. Find the remainder when the polynomial is divided by
(x-D(x-2).

P(x)=x*-2x>+3x* —4x+1 and the equation P(x)=0 hasroots ¢, S, y and 6.

(M)

(ii)

(iii)

(iv)

Show that the equation P(x)=0 has no integer roots.

Show that P(x)=0 has areal root between 0 and 1.

Showthat o’ +f°+/*+8 = -2.

Hence find the number of real roots of the equation P(x)=0, giving reasons.



Question 6 (15Marks) Begin a New Booklet

4 b
X' +x"+1
a) Show.that = 2 3 forall x. (Hint: Consider (x*—1)° )
b)
x
B
([ ¢
The point 4 Lca, -] , where a = % 1 lies on the hyperbola xy = ¢”. The normal
a
through 4 meets the other branch of the curve at B.
1. Show that the equation of the normal through 4 is
y=a2x+—c-(1—-a4)
a
ii.  Hence if B has coordinates (cb, }E] show that b= .
a
il Ifythishyperbola is rotated clockwise through 45°, show that the equation
becomes -
x* —y* =2ct.
c)

B

In the quadrilateral ABCD shown above, APS," BPQ, CRQ and DRS' are the
bisectors of the vertex angles at 4, B, C and D respectively.

(1) Show that PORS is a cyclic quadrilateral.

(i) If ABCD is a trapezium, deduce that one of the diagonals of PORS is a diameter of
the circle through », O, R and S. "



Question 7 (15 Marks) Begin a New Booklet

a)

b)

A solid of unit mass is dropped under gravity from rest at a height of /# metres.
Air resistance is proportional to the speed v of the mass, acceleration under gravity is g.

() Using k as the constant of proportionality, show that the acceleration is given by 1
d*x
R
at ¢
(i)  Show that the velocity v of the solid after t seconds is given by 3
8 —kt
v=2(-c¢e
k( )

2

(iii)  Using the fact that ‘;f =v% show that

x=‘—g{ln £ —EJ 4

Further from the surface of the Earth, we may neglect air resistance, but acceleration due to
gravity is not constant. It varies inversely with the square of the distance from the centre of the
Earth. That is

d*x k
=TT

" where x is the distance measured from the centre of the Earth.
x

(1) If the acceleration due to gravity at the surface of the Earth is g, and the radius of the
Earth is R, show that this constantis gR’ 1

(i) A rocket is fired vertically upwards from the surface of the Earth with an initial
velocity of u. Neglecting air resistance, show that its velocity v is given by

2
v o= 28R, u’ -2gR 2
X
(iii)  Find (in terms of u, g, and R) the greatest height possible if the rocket 2
is to return to Earth.
(iv)  Hence find the initial velocity which must be exceeded for the rocket to escape 2

the Earth’s gravitational pull and never return.
(Use g=9.8m/s* and R=6367 km)



.’ Question 8 (15 Marks) Begin a New Booklet

a) 1 Show that the recurrence (reduction) formula for
n . 1 n-1
]n = J tan"x dx s In = —itan X — fn_z
n —
i
(i)  Hence find the exact value of L“ tan’ x dx
b) Itis giventhat z° =1 where z#1

(i)  Showthat z’+z+1+z7'+2z7=0

(i1) Show that z+:z"' = 200s¥ for k=1,2,3,4

(iii) Byletting x=2z+z" reduce the equationin (i) abovetoa

quadratic equation in x.

(iv)  Hence deduce that cos%.cosggE = %
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Question 3

D)




P bon d acann ’V'ﬁ/@-mf QU ety

at Mt on coerit o Al
: B

jro oy . m‘\'«p‘{&,ﬂfﬁ Fedan

;C@e)



B

{1

N
\ %,
+
<
v
{

!
194
' ? P ’
e I ’
e
N
A
{
AV 4
. i/
; },L";
el
b %
|
i
R
A%

~oA
W——-
<
i\ g
.1 [N H Y
\ 1 < | 4
i
6
13
/{j
P
4
H
|
3,
|
"
i
!

e En

). PSS + pS'= efD e %)D o
’ ﬁ% dhetoottvone b e 2hl e, @g fu

oo of porndr  ylose diskonce foon Ho Locis
1S e iwwsy  sifacee o He Adeebrix

- SP+ 3FP = Ge .
e wfrf et st O

i
— - e b+ et S —
{



fomn ) T L +'”_' . - - -
~ rg ,/ffH‘Z;m e fe e f} = | *""",‘é._ B |
.  y= +\JE“‘£€ =t
R R ' -
4 ! l{ﬁwaffﬂ- {/ Siste - Q Moo= «I M..«’fz;" o e
N faz 1 absh C oo b Wk Jaoke Semb0
_ S =
o “ = 1 (e Mé‘aj 173 o -
ot - - : ,/‘4 B = “Q., - CLL.:x‘ Z_f’g___m_ — - S
) et st Hlidess be Sk o
_____ g_\/ = \_,/::” {Z_“*fcj ééi e I
0 - (T () b o 2Pk
B L o2 T R e
o o R, e . _
RS = V2 [:ga;«?x:. - f’; j e
— - ;2_ T _3, R o Y. . S
N
) = “'/5 ( Q Rt o ’Q)M_ e
o R ?f; o o
L R S S
d - N . - . _ -~ e
VA L Sy o



| ”‘é“’“ = NN "’—i L e ekl

weo Lz3 ,ﬁ**-,??i@,,&»v‘f??é? a

¥ 4=70  yoap Weso

7(} = 20w J 3 = I o ':,: 22w ‘é’”},‘u

- "—%«f.? s ' o r e}fh«m

e _ 5 :-'/Wv e

_A_W__A,v_wwngw :q, A A»ﬁ’)( + éata@ S
- N 85 4 beo e

U A SEUR PN N N N —
- F% B O e

- Hine «F } ? 0@'»9 -3' I?.f O =l

S \/;;;m ,_‘_%7 oo _Efwi;»{»\,}m U

. \/ 3 aéffﬁ .fff', [
OBAA jﬂ"‘iw e

i\
=\
P
T
{
{
i
S
M
=)
L~
>
L
»
N
g
&



,.ﬂwc&“%gk G ‘ ;'

[EPSYUIOS ST

/@:’t% —3x 9 =Oo

L

P F o it o= ETR

ﬂ_,_ﬁf,,wa@ = 3w A =

= quw — Bww T &

ey caeR) wase

e 2=l T A S ey L =

D D e

? e B, ,_,_,,.._3,_}_.,-,-__3_331 +G =0

;Mdﬁ VAR Wﬁf—g N A a0 ) 2752
= ,f__ﬁ*‘*:py w§ (A__) —27 = o
R T A sea e

L P(y (=, QGy

& Lol o B

T 7N Jaw«/j %L-L g),ap{,vw# /'«/{a.

B @%J+-Q@4”“@

TOeh 00+ 2w

ﬂ@@;~&wffdiit:1:j

P()

mw.:: «ﬂ’(’ ’L“"'A‘?‘C




e ‘W‘*g/v_ W te = N et et Mibele |

N S YO I R AP ST #oww_

.,,Eé:z)_f o2 s A «ff* { :95_.— = o

. s Db rg ol

R oY = A== T

f?f”/ \fa MMW P(") o f(/) =-J e 544 ﬁg]{/ﬁ{);c";;%\

Shs~as S a4 r-mf‘ g SFS [OA'F-JN‘E@"’”& D L

1) e () Al

L o= = R
W) Siee b egakive oot cait all be

4
]

2__
L

aee Q,q ee w Gg-w\{})'&( m@’\t‘ @%/gé& M M—-

. ’ il“— Wm/ ‘f"f_,l{‘" c‘ll}yylm(%@\,f"ﬁ, N qfﬁ,& C«g&&l&j@;&:

e /«wm?

B P @M* e el Ao W/ﬁ&% -

(0065 m’%uS'f‘“ﬁt DA caw;m%a,}{ ﬁ@wwff Qmﬁ pay

- 2 are. «wmﬁ S



el Gre)T e (tdener)

xF o I A =)

e ot a2 o oot At e n i e 4 et e e e e e e e

Mw( R 4«9 b/ s B

| Prov ket 32 y/,ace_ é/: A

e+ A

e )
T K i P

o . e e N\ —
- Je &% v+ el i—aT) )

SR R ¢00’l-'\m e + (,l . ""*"VQ {) : i e C{‘__’fgoql?- Q—/‘( XMT lo.. d. 5‘/0‘9



) Lot edfPzcepp=oc

2pgf = ~fHhCz j o o o

v sBcRzibeRzw

2CDR = £ RDA = )

o ?/141/‘34— L}—k 2D /366 .
,._,‘C*"j+ -

(%i&yiqu jﬂ&xﬂéduw()
_w%

ity (G i qans)

"Lf_‘f_"_fﬁ.,;.“@_fﬁ -‘{-._./90 -Amg)_ ( sz/u < )7
f ‘ 3’5’@5}‘"’”

ﬁu«f’“ 4 CRS = z.-,Lx,u Cuxﬁm«w’ Z (J

% ‘/_ &/{5 = (8- (54«,0) . (Shr f‘j") o

L LR PS + QRS = /E?O L
&}»f M e %m, e 2's €

PARS. hecyelic g fA,jj_'j.’;ﬁ;.l',;_m__fff;"_'_';fﬁ‘f."f_ﬁ o

) Lr ;a y oo e .



) mfre
B8Ptz <@ s =90

¢ ’:‘ a??L 4"7/:j }?0 )
e o)

N ,'w o pliawster (
gx,.M urele 1o a

(@w%W’d&AW@)h

r?w”wj

7 Doprads o _pesbice
%ﬁ“ ot &DW L

F\ oL N

R ﬁ’* \/ e
o!’*

| _-j — /&\/ e

S e

B o 3 P i i
t‘ﬂ’@j V=0 . é._ﬁ_iw 1:‘;_ = G
T .
e _ I
— v_&;{,_w_ —

9 = 9-bv
e i _,:,*_;,\Q,. e




B = R SRV NN 2V W Py S
.k { 7

D T




a/w LA waw,!x:: @ 'pa ‘}VL(\V\L 4 W?J% a&f
(Z ek

R B
= 1w —24RK
T -

= ¥R %M /«Mgm

LL>]?><‘? 9/ X /’?\Z'?oso

‘ms, | — /= .







Clow

RO gf = [ e c o +—2fé’7r”>

)= 6t) s e

(5 s w -
RO AR M "”“‘“ér i "‘"‘”‘“"’ ”*”“f,ffff_

- "":"‘ 5} o g 43 4 f” /w' . r’""?“" R i e e o @“‘"

CF = 3/, & -—é‘—’l—- . A=no ,__ff?'f }f }f_“‘”ffff’ff

~ s D pTad kD e (45,___:9 + oS m_:é?g) .

bt g2kl Ay

= Ff??”‘f;'_, ANy TRREDCE Y YR Y M
| w2l

CEde aﬁg“,;g; B

o A =y 5 g
RN e _ e -

B LR I -

B I A +2+5->- ) {i"‘”é: e

| I R, . . e ——— ,,.“:‘S;:.,..m .“,..‘A..._TA___....
#&V\% §m (AA«’AM Q @ Gorree -~y = ,QL@? ){L q& : e

*-2&.‘3?9271\"'
“pmpaj‘(ﬂodj C_QCJ@’?X?Y ).C@?IL. = __% — - “

} e e e T T C e e B .

e
Gy j/v;’ . Q.Q‘j J/‘/ = C__{.._



	gosford X2 2010.pdf
	gosford X2 2010 solutions.pdf

