Student = .

BRIGIDINE COLLEGE
RANDWICK

"R FN

FORTITER ET SUAVITER

MATHEMATICS EXTENSION 2
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(Time: 2 hours + 5 minutes reading)

DIRECTIONS TO CANDIDATES
* Put your name at the top of this paper and on each of the 5 sections to be collected.
o * All 5 questions may be attempted. and are to be answered on separate pages and will be

coilected in separate bundles at the end of this exam.

* All questions are of equal valye.
* All necessary working should be shown in every question.
* Full marks may not be awarded for careless or badly arranged work,

The following Outcomes may be Examined
HE2  Uses inductive reasoning in the construction of proofs.

E6 Combines the ideas of algebra and calculus to determine the important features of the graphs of a
wide variety of functions.

HE6  Determines integrals by reduction to a standard from through a given substitution.

E8 Applies further techniques of integration, including partial fractions, integration by parts and
recurrence formulae, to problems.

E3 Uses the relationship between algebraic and geometric representations of complex numbers and of
conic sections.

E4 Uses efficient techniques for the algebraic manipulation required in dealing with questions such as
those involving conic sections and polynomials.




\ |
,/

|

" MATHEMATICS EXTENSION 2 HALF-YEARLY 2006 |
—

QUESTION 1 2 |

Student ‘

Attach this page to your Answer Sheet _

CH y=- /fx)

2,1) ..
! =
o
<+— o —>
_ 1,0)
ToNCLD | .
\ -l
\.1 /‘
\‘\ I
. y=|f]x])]
K @1y
/d; ~ o
\ // i
. 1,0 |
T~ \\(-12-1) /
-8 /
\ ,
- o |
I -
\.‘ }l ‘I I,
) 1
iv. =
f(x)
@y
(, - \
<_ . __>
o /(T,O)
\\_kly"l) ‘/
/
\ /
\ i




-
e ettt g s

QUESTION 1 (start a new page)

The diagram below shows the graph of y = x).

(2,1
—>
(1,0)
i Comment on the first and second derivative of f(x).

A page has been provided (see b

— i, y=- /%)

iii. y=[f(]x[)[

_— 1
iv y =
f(x)
b. The function f{x) is given by

Im

ack of Standard Integral Insert) to draw sketches of
each of the following, showing all the features that assisted Your sketch.

-

42x - 7

(x - Hx + 1

fx) =

\i/ By expressing f(x) into partia] fractions, show that there are

tuming points at x = 2 andx = 5,

e d

1i. Sketch the graph of f(x) showing clearly

- the co-ordinates of any points of intersection with the x-axis and y-axis,

- the co-ordinates of any turning points,

- the equations of any asymptotes.

(there is no need 1, investigate points of inflection)

1ii. Determine the ares of the region bounded by this curve f(x), the x-axis

and the lines x = 4 and x

= 6, expressing your answer as a single logarithm.
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QUESTION 2 (start a new page)

¥

x5 +9

X2

dx  (letu=x%

T

n/4 e tanx
Evaluate J‘ dx

\c/ Evaluate

x? e dx

© e

d.\%\/' ;{V4 - x? dx

/

v

Show that f cos "x dx may be expressed as

n J- cos"x dx =cos®! x sinx + (n-1) f cos® 2x dx

7/2
Hence, or otherwise, evaluate f cos®x dx
0
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QUESTION 3 (start a new page)

a. Given zy=1-1dnd z, = -1 + \/gi,

Determine the value of Im (z1).

1
-

\/

\)1/ Find |z,| and |z,| and write down the exact value of |2,2,]
/

g

Determine argz; and arg z; and write down the value of
arg z;Z, in terms of .

v. By considering the product z;z, in the form a + bi,

\ -
/ Show that cos ELL -\/i——l—
12 242

b./ Find the cube roots of § cis ( g).

C. Express as complex equations the following loci

/

1/ The 1;erpendicu1ar bisector of AB, given that A and B
\ / are the points A(-1,2) and B (3,1).

ii. The Region inside the circle (x + 1)? + (y + 2)? = 4.

Extension 2 Half-Yearly 2006
(page 4)

Im

2m

3Im

3m

2m




QUESTION 4 (start a new page)

s

) 2 2
a. Consider the ellipse given by the equation % + 18— =1

% Determine the length of the semi-major, semi-minor and
state the eccentricity of this ellipse.
=

Express this ellipse in the form of a complex equation.

b. The ellipse to the right has major axis 2a,
minor axis 2b, eccentricity e and foci at

SandS". pior?
By considering the definition that

2m

B
Show that

. . . . a
/1. The equation of the directrixis x = —.
e
i The Focus at S has coordinates (ae,0).
. 2 2 2 |

c. a/ Show that the Point P (t,%) lies on the rectangular hyperbola xy = 1.
/ Show that the tangent at P has equation y = - x/t* + 2/t.

i,/ Show that the perpendicular from the origin to this tangent has equation

y = t*x.

@ Show that the foot of this perpendicular on the tangent has co-ordinates

Extension 2 Half-Yearly 2006
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QUESTION 5 (start a new page)

a. 1)

ii.

1ii.

2 2
Show that the normal to the ellipse -’2(—5— +. —)é— = 1 atthe point P "3m

(5 cos ¢, 3 sin ¢) has equation 5xsin¢ - 3ycos¢$= 16sin ¢ cos d.

This normal cuts the major and minor axis of the ellipse at G and H respectively.
Show that as P moves on the ellipse the midpoint GH describes another ellipse

with the same eccéntricity as the first. im

On the same axes, sketch the two ellipses showing clearly the co-ordinates of the

intercepts. 3m

As shown below AB and CD are chords of a circle intersecting at K. Sm

P is a point such that < DCP =< BAP = 90° and < CPK is o

Redraw this figure on to your exam page and show that PK produced
(intersecting BD at L) is perpendicular to BD.

- end of exam -
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(page 6)




£yt LT MYy e
2\ b, e T Bt o uy ot
74 (o) Ot n :
% , . G Y s L
Mo £ (=)< o 4w~y = a (=) +50e-3) iy S@,,, A 5 .
2 T oz >
<= == (3?.1 7 N\ N
7. HGIC)Q) 2o = ; —=> a =\ : O QO) =4 de = 3>‘L'i) L._"’/'Q— % = 2{'9
i éw = 2.Cs% Y A\é’ /
_—L o
N oo < = I B .\g\;gﬂ@:‘_ =
\ = | P j W& zc‘,;é»ék
LW‘-K’&K A'('“L % i \ - _.q_ ! e .
QO") = L ! — A .160“' YT e [}
e O : oA ® 1 7 &\ Coré da
Q‘MB'—_ ?(\e—-3)"' ‘ . ,L—A\:'( oo 4o ‘/ , = S A- \COS
y CrY (k' 4 3
T @

©° -\/
= B oo
) by T4 / . AW _?LY

S s —F( [en

A
N AN
4
N
m
BN
N
\
"""\
‘ﬂ
N
)
£
&
</

e (N
e o Cos > © Jé-
'\‘\_{_"r-l) ,'/ . > O =z-Fun avlex =P / ~ n 2 JY -1 gée— + J{gwsz
\ / /’ (2, > 6 = -F C”‘m =Fm SL 2 See ™ ! . b \ x
\.,H Sl‘é'cv o = = (>-) S ° :?61 * REER v’
~ "1 cony i ! e =1 =3 - 'f—’{/“"t J»?. \/ -~
%) ) € \/ de = Sew ™

.6 =
T4 0

9/_ App o=
v A ' 1YY book tosok- : et
Com Ml lo] 2 S Tty
. N ” w A\l e o - \ FS " a’b e
{.97 : - e . N
| 'j/
l )‘/A\\_‘___ 2 _ - Y o 3)0917-
: :/ = 7 ¢ o 2 ’17‘ c/)o ’
| A . _
2z J(‘I . q = %’\:——:—.@k t-‘ic\o)lsei\)c!‘ /
: W =X o
= - T —
A S‘t [ e AL - _C}:‘_‘ s v _’e]" \/ + 2 1 Conre ’Lr
- - s‘./_x
2 = ’ﬁ\(r-«‘s) »‘M\CMAL »e \ﬂ- S-L @P 'L-,.-A/» =6&°J1{3 s E ,-(c';:e e,)
- D e ‘o o -’L‘
= [-4.3 YA 2 20 Ay 4 2 S e -
Gy =t +?kf’§ = he — 2 e T }\b _
— Q -’7‘2‘(\ ‘/ 4_ + "[zl L-L _._'\"& = o = 25 /1 4+ o
- . -~ 3 = rs -— e - 3 ‘/
"\—’ —
’3,-§G‘ = 4.9_1' —4“2,1‘—-'2,4} -l = *

in



Zwt 2. (7%?’ oG

;?72< -

;/ _ﬂ:NQg} = -

ALV R RIEAY

Y

A \2 _C_wru)\: C’5“">\

i) \r\= T, \R\T i«lﬁ
\%(%L\ = 252 e

a3 <\

\%_‘.\—’LC\ =

N/ 2 = C‘—V')C“*"B‘:)
= (B-y) +(3«OC

JH -1 = 22 C=%

Yaen

m— e
—-—

(‘ﬁ c’s

\%_ \ "LL'\ Lﬁ(\ =
R =3
Q/ 1 1 =\ 5—.;'2._)7.

- -~ -~ -~ . /
AR (P
Qe = Ci*‘g/ ‘/
e = "q'— e’—t';' -
- Siace- e = SC-’/;L’)
Qe = T |
a = 7 Xl
L—/M

\% 1 \4r\2:~H\':Z°”L

2 - e ai(= 6o

7.

\O‘O o/g t—J"ﬂ/L “//l

. -
Ce /{\ 4

b
Yv\_e/
%

& =

n <o 2‘ = Zccg ZE

n ==\ 2y = 2 ¢y _%—_—%/

- 2, = e §X
-

lee

\\/"O"/' Q’—ﬁ/(‘{




Q4" b A Bt Hy oL

c},/ 6, _
‘Q/o
C —
/ “/ V‘Q‘:k . /
ﬁéé — | [ | = ao_s(ﬁ D)
{ s T
b 2" - (o, ~& 54
dv — - / = o~
T =t 4.«
d — —f& ,L }. —&_
‘;?o - - = ér M =D C?Co)#/ '—‘SMCP)
‘3’ J_'é = —""Z (?“' '—"6) /’V\ D .g/u\\PS,g /
’é;"' € (5\, 1 ‘}‘7_ — (
CCV I S fl 4 (o o) Y) Cc,—y
- & = fLC\c—c) “"‘_,"”;’ N
- t —@/\, = -\"1...
vy = T ¥ | 1y q =
w/ @iai‘; q ¢ ot = (2s—9) - ”
* 25 2
62":).,-—: —_2-_{ —_
€ t
v L = 47$ 4/
,éq'?’ = > +1€

Z ov = [ 15
e = _ﬁ—: v —5~ s/ )
4- 2 IS
£ 4 iy
- €° _?;f_. 3 L Lt
=T —6’4—-\’( e - 15
3 . — 4-
— 2t - —
1= v
€
2
¢ >+
“~ / 14 g =\
Boslte ek
{F’ 5!\(#,. ('_oJ(‘b 3
=L s cof




b4 ke = 9o~ CASW-\.. A)
2Lkd = < kP =qe-a (Ve opp)

@l PCKA
Q — ‘-\J.((
2 PCK. 4+ 2o KKT = L§D (= s 4&% )
Copp = 1497

(2's '~ SAnE S%M.w'r‘)
ﬁ_ ac;tcﬁf—— Yc kKA

“ ?(—KA .\S C/zju uc'/
i CRE = 2 CAR
L CAR ~f—o’\

7,

(V5]

5 Same SELWweT)
o AV

woL, = ((ccAk § 2 KO
) : ¢ LedB ¥ 2 ckzs)

e <S

LKLY = 8O~ (LR = Eov) A St—

\S© —~@0 —od & )

o—
-

el %bﬁ
PR LB

- D




