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QUESTION 1; (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a) Find:

x*+2x+5
(b)  Evaluate, using integration by parts, j xcosxdx. 2
RS P AR ,
‘ ) ;,.: o = '
(c)  Evaluate, using partial fractions, I—i——— 3
g X2 ‘

o 1_
(d)  Theintegral I, is defined by I, = [x"e™ dx .
0

() Show that I, =nl,_ —e". — L 2.

()  Hence, show that I; =6-16¢™". USRS 3
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QUESTION 2: (USE A SEPARATE ANSWER BOOKLET)

, MARKS
@  Given z =6 -2, find:
[CI | | 1
(i) .Iellz|;. R ) | o 1
i) g 2
(iﬁa) z* in the formx +iy. | - | 2
(b)  The equations |z —8 - 6i] = 2410 and argz = tan™' 2 both represent
loci on the Argand plane.
€) | Write down the Cartesian equatlons of the loci, and hence show that the v3

points of intersection of the Toci are 2+ 4i and 6 + 12i.

’(i,i:) Sketch both loci on the same dlagram, showmg their pomts of intersection. = 2
‘ (You need not show the intercepts with the axes.)

(c) - T(z),c

AVDY Re(
721

" The dlagram above shows the fixed points 4, B and C in the Argand plane, where
AB BC, AABC = -5 and 4, Band C are in antlclockmse order The pomt A

represents the complex number zl =2 and the pomt B represents the complex
number zz =3++51. ’

“ @) 1nd the complex number z, represented by the pom;t C 2

(i) Dis the pomt on the Argand plane such that ABCD is a square o 2

"Find the complex number z, represented by D. ”ﬁ t
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QUESTION 3: (USE A SEPARATE ANSWER BOOKLET)

@@ @) Show that the equation of the tangent to the hyperbola x_2 -
a

xsecd ytanf _

2

at the point P(asecd, btan@)is

(ii) Show that the equation of the normal at P is

@ The line through P parallel to the y — axis meets the asymptote

y—P—x at Q.

What sort of Quédrilaterai is RQPG? "

(5)  The tangents at two points P(x,, y;)and O(x,, y,)on the ellipse %‘g+——=1 W @

 intersect at T(x,, ¥y) -

b

secd tan@

The tangent at P meets the same asymptote at R. The normal at
the x — axis at G. Prove that ZRQG is a right angle

2
¥ <1
bt

%\

'm 1 \’\‘5
f\,\\’ b\

V’TT'O\. vlﬁy/& q‘77
Y q;bc\ ve ‘Zc/b
9 ‘ Gf

W V‘\@M e

mﬂ‘% 7 ,d/ﬁ

9

(i)  Show that the equation of the chord of contact PQ is 361—% +

(You may assume that the tangent at P has equ‘ation—lx% +

and similarly for Q)

@) If the chord PQ touches the 01rcle X+ y = 9 then by con51der1ng the 4 §5 ,,_ 53
’ distance of the chord from the origin, or otherwise, show that the point 6 7
T(xo, yo) satisfies 557_3‘ =1. \f’z o (/bw ~N 5
' | / , \,Q:' NV
':; — : ; ./a/t ‘
Give cal description of the locus of T \/(J\\g/ ‘ . 1q 7’2
\ M N ) 4 ,y,b
| \ ~ | R -4 ,55‘\@—3 _ SYple
By e e
¥ - L o A
_——_’7 (n- |~ o
DR : R ) TN
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QUESTION 4: (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a) ) Let P(x)be a polynomial of degree 4 with a zero of multiplicity 3. 2
Show that P’(x) has a zero of multiplicity 2.
(i)  Hence, or otherwise, find all zeros of P(x)=8x* -25x* +27x* ~11x+1, 2
' given that it has a zero of multiplicity 3. L ]/
1%
(iii)  Sketch y =8x*—25x*+27x’ —11x+1, clearly showing the intercepts 1
on the coordinate axes. You do not need to give the coordinates of
turning points or points of inflection.
_ N
o
Nl
| o B S A
(b)) (@) Show that the general solution of the equation cos56 = -1 ¥ 2
is given by V
0= (2n+1)1;-, n=0,£1£2,....
Hence, solve the equation cos 50 =-1 ,for 0<0<2x.
(i)  Use De Moirve’s Theorem to show that 3
c0s 56 =16cos’ § ~20cos’ 6 +5cos 6.
(iii)  Find the exact trigonorﬁétﬁc toots of the equation o o 2
16x° —20x* +5x+1=0
(iv)  Hence, find the exact values of cos~7si+ cos%ﬂ— and cos %x cos-35£ 3

and factorise 16x° —20x> + 5x +1= Qinto irreducible factors over the
rational numbers.
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QUESTION §: (USE A SEPARATE ANSWER BOOKLET) -~

MARKS

2x
+x?

(a)  Inthe diagram below, the curve y = 7 is skétchedt

Ahy

(i)  Find the coordinates of the turning points 4 and B. 2

N P & ’
% Find the coordinates of tk;c (in,ﬂ:,ection points X\and‘& ' A 3

(b) Draw sepafate sketches of:

o
(1 =t 1
® y 1+x°
/‘6“’ ) 1+ <
- 2
4 2x
coe 2 | 2x
iii = 2
@y 1+x°
(iv) y=log.,( 2"2] 2
1+x

QUESTION 5 CONTINUES ON THE NEXT PAGE ....
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QUESTION4: (USEA SEPARATE ANSWER BOOKLET) .

MARKS
@ @) Let P(x)be a polynomial of degree 4 with a zero of multlphclty 3. 2
: Show that P’(x) has a zero of multiplicity 2.
(i)  Hence, 6r otherwise, find all zeros of P(x) = 8x* -25x’ + 27x* —11x+1, 2
~ given that it has a zero of multiplicity 3. & } ]/
(iii) Sketch y=8x*—25x* +27x* ~11x+1, clearly showing the intercepts 1
on the coordinate axes. You do not need to give the coordinates of
turning points or points of inflection. ,
| N
W
(@
N A
® @) Show that the general solution of the equation cos 50=-1 o 2
is given by ; ’
6= (2n+1)-’55, n=0,£1,2,... .
Hence, solve the equation cos56 =-1, for 0<0<2x.
(ii)  Use De Moirve’s Theorem to show that 3
cos50 = 16(;055 6 -20cos’ 8+5cos8.
(iii)  Find the exact t:igdnoﬁiétfidroot’s of the equation - 2
16x° —=20x +5x+1=0
(iv)  Hence, find the exact values of cos 1;— +cos 3—575- and cos % X COS _Z%r_ 3

and factorise 16x° —20x* +5x+1= 0 into irreducible factors over the
rational numbers. ‘
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() i) Show that the equation kx’ + (k —2)x = 0.can be written in the form
- 2x
1+x?

=kx.

(i)  Using a graphical approach based on the curve y = ] ix 5 » or otherwise,
x

" find the real values of k for which the equation &x* +(k — 2)x = Qhas.
- exactly one real root. |

i~ -
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QUESTION 6: (USE A SEPARATE AN‘SWER BOOKLET) . » J)'L : v -
- -
V‘\’¢ & > w MARKS

(@ A Mini-League football has a volume the same as the volume generated 3
2 2

by rotating the region inside the ellipse- 32%)— + -i—)-— =1 about the x-axis.

‘ m>» 4@ ).»L‘Q"' ‘ﬂ&
Find the volume of this football. ] ; \ /Qﬁ% o
s Y A

P

{2
(b)  The area bounded by the curve y =2x- x? and the x-axis is rotated throughZ % 1 f "

180° about the line x=1. 4]
O

/f

@) Show that the volume, AV , of a representative horizontal slice of 2
‘width Ay is given by

AV = z(x-1)* Ay

(ii)  Hence show that the volume of the solid of revolution is given by 2

1
V=li -
lim ;rr(l y)hy

(ili)  Hence, find the volume of the solid of revolution 2

QUESTION 6 CONTINUES ON THE NEXT PAGE ....
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()  The region shown below, bounded by the curve y= -—ZXE , the x-axis and
. : X .

| the line x = 2, is rotated about the line x =4.

A H
y :
x’ B
Y= .
X"+ 1\ !
e —
0 2 4 X
Ax '
(@ Using the method of cyhndncal shells, show that the volume AV ofa 3
Shell distant x from the origin and with thickness Ax ‘is given by
AV = 27t(4 =-x)(1-——=)Ax
1+x
(i)  Hence, find the volume of the SOlld ) 3

9/4 LQ 7L>U
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QUESTION 7: (USE A SEPARATE ANSWER BOOKLET)

MARKS

(a)
In the diagram above, 4B = AD = AX and XP L DC .
@) Provethat ZDBX =90° . 2

(i)  Hence, or otherwise, prove that AB = AP. 3

(b) | (i)  Show'that'a’ +b* >2ab, whel;z a and b are distinct positive real numbers. 1

(i) Hence show that @’ +b* +c } ab+bc+ca, where a, b and ¢ are distinct 2
ositive real numbers. ’ .
P © waht L GL}' B&(

7 . nre A ) W4
iii) ] Hence, or otherwise, prove that T ' 2
) R L g ot 1" 7
- >abc, W) o W
atb+c vy X
where a, b and ¢ are distinct positive real numbers. o?* _
(¢)  Asequence, T,,issuchthat T, =3, T, =5 and T,,, =4T,,, —3T,. 5

Prove by mathematical induction thatT, =3"" +2.,
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QUESTION 8: (USE A SEPARATE ANSWER BOOKLET)

MARKS
. . 2n ﬂ ] ‘. : S
@ @) Showthat | Z=2Vnlv2-1). | | 2
il o
(ii) AY
oLl
Jx
\‘ &

1 \\ér

s 1
B e B
L >
0 n n+l n+2 2n-1 '2n } x

In the diagram above, the graphof y = 7_—— has been drawn, and n upper

and lower rectangles have been constructed between x = n and x=2n,
-each of width 1 unit. : :

Let S, = ! + ! + ! +--~+—1—

" Jn+l JYn+2 Jn+3 an
(a) By considering the sums of areas of upper and lower rectangles, 4
' show that:
1-42 ‘
2nlV2 -1)+ <8, <2vnlV2 -1
(71252 s, <2
(8) Hence find, correct to four decimal places, 1

1 1 1 1

: + + R
VioF el V10042 V10°+3 V2x10°®

QUESTION 8 CONTINUES ON THE NEXT PAGE ...

' HAHS Extension 2 Trial HSC 2005 S T ‘ : Page 110f 13




[

(b)

In the diagram, G is a circle with exterior point 7. From T, tangents are
drawn to the points 4 and B on G and a line TC is drawn, meeting the circle

at C. The point D is the point on G such that BD is parallel to TC. The line
TC cuts the line AB at F and the line AD at E.

Copy or trace the dlagram

)] Prove that ATFA is similar to ATAE . 3
(ii) Deduce that TE TF TB’ 0 | | 2
(iii) Show that AEBT is smular to ABF T. . | B : 2
(iv) Prove that ADEB isisosceles. } B - 1
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STANDARD INTEGRALS

Ix"dx= ™ +C, n#E-1; x#0,ifn <0

n+l

j-l- dc=Inx+C, x>0
X

e"xdx=le‘”‘+C, a#0
4 .

_ -
Icosaxdx=-—smax+C,‘ a# 0
a

. 1
sinaxdx=-—cosax+C, a#0
a _

1
sec’axdc =—tanax +C, a# 0
a

1
J.secaxtanaxdx=—secax+C, az0
a

L de—lt —+C, az0
+x a

L
1 .1 X
I—T—2dx=sm'—+c, a>0, —-a<x<a
a —-x a :

IJ——— ln(x+w/$c -a )+C,x>a}0'

IJ—————~ ln(x+\/x +a ) C

NOTE : Inx=1log,x, x>0
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