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General Instructions

= Write using a black pen

» Diagrams drawn using pencil

= A Board-approved calculator may be used

» A Board of Studies Reference Sheet can be
found at the end of this paper

= Use the Multiple-Choice Answer Sheet
provided -

= Al relevant working should be shown for
each question

'

Additional Materials Needed

= Reference Sheet
= Muttiple Choice Answer Sheet
= § Writing books

Structure & Suggested Time Spent

Section I :

Multiple Choice Questions
*  Answer Q1 — 10 on the multiple choice
answer sheet
¢ Allow 18 minutes for this section

Section H
Extended response Questions
= Attempt all questions in this section in a
separate writing booklet
» Allow 162 minutes for this section

This paper must not be removed from the exaniination room

Disclaimer

The content and format of this paper does not necessarily reflect the content and format of the

HSC examination paper.

Section I

10 Marks: o e dind e

Allow about 18 minutes for this section

Use the mli]tiple choice answer sheet for Questions 1 - 10,

Question 1

A polynomial has 4 double root at z=1. It has real coefficients and a leading coefficient of

one,

Which of the following could be that polynomial?
() P(2)=(z+1) (2~} (z+4)
® P(z} =(z+1) (z+4)
© P@) = (z+i)(z-i)}

@) P(z)=(z-i)’

Question 2
An ellipse with centre at the origin and whose major axis is twice as large as its minor axis
has its foci at x=:t 3.

Which of the following equations could represent this ellipss?

(A) 5% +203% =36
B) 52720y =36
(C) 4yt =12

o) ¥4yt =12




Question 3

‘When using integration by’parts;' to solve the integral f3x_3 sin (xz) dx which combination ] Question 5
would be the best first step? - . ' Below is a sketch of y= f(x) (Black) and y = g(i) (Light Grey).
| : y
{A) u=3x" and ? =sinx? bﬂ y=f(x) A & 4
x : 3
d y=gy ' /
(B) #=3x" and £ = xsin2? \ /
dx . ) . X ) /
) } ;
(&) u =3xsinx® and L 3t : . \ ) /
dx - . .
< y=1 _
143)] ¥ =sinx’ and & =3, < \ \/ >
X
\4

Which of the following is the correct relationship between the two functions?

2

! g() =(f(x)
®  e@=E
Question 4 :
© (@) =re

If z=cos@+isinf then whatis the value of z+l 7
-Z

(D) g() =1

(A) cos 28
(B} 2cosd
© isin 26
) 2ising

e e e 5




Question 6 . Question 7

The sketch below is a region in the Argand plane: Rt i E The arca befwéen the curves y =¢*, y=Inx and the liles y=1, y=2 and x =4 is rotated
Im(z) ¢ ‘ around the line x=4.
y 4
........ Y22 d . L.
e
-
Which combination describes the shaded region above? o e . 5 x
i =4
(A) |z—1/<1 and 0< drg(z +i)< 2 P
ki3
< vy —_f = —
®) ,z+1| <land 0<drg (= ') T4 Which of the following integrals will give the volume of the solid prodiced?
) 2
(©) |z+1| <1 and OSArg(z+i)£% : _ A) ﬂj(4~my)2—[4—e’)i dy
- 1 )
Py 2
- _N<t
(D) |z-1|<1 and 0 < drg(z z)_4 ®) J.(d' 3’)2 ~(4- lny)l'dy

© :z[j(4 ~iny)’ -(4-¢) dy+j 4-lny)" dy:l

1

) ﬁ[T 4- e’ (4—h1y)2dy+f(4—e>')2 dy]
1 n4




Question 8

Which of the following is the equation of a normal drawn tod rectangular hyperbola at the

point P (cp,iJ ?
P

4

(A) Prtpyte(l-pt)=0
® px-pyec(l-p')=0
©) px+py+e(pt-1)=0
(@) Pr—py+e(pt-1)=0

Quesfion 9
ing
Using f=ta.n—9-,which of the foHowing is equivalent to f dsin d@d?
2 —¢osé
([ 16¢
A, e (I
*) J{#+1)(1+3¢)
[ 8
— dt
® J (32 +1)
[ 1-2
C di
@ J{E+(r —+1)
[ 1
—— 4t
®) Ja(—e+1)

g O 8

1y

Question 10

Which oi' thé following integrals is always equal to T;)‘;(x) ld.t 7
A

a &

@ [re e
[ Er

® 7@ dee | £ e
0 b

© [
_b "

© [ ] reyas

END OF SECTION I




Section 11 it

90 Marks
Allow about 162 minutes for this section

Answer questions 11 - 16 in separate booklets.

g 3 —x' 654 . Bx+C D

=44

e) ' Give
E (.1‘1+1)(x—3) x4l +x~3

()  Find the values'of 4, B, Cand D, ' 2

3 —x-6x—4

(x2 +1)(x—3)

(ii) Hence or otherwise, find J dx. 2

Question 11 Begin a new booklet 15 Marks
2) Given z=3-+7 and we=d-if3 find —i— showing all working. 1
w

b}  kisacomplex number in the first gradrant with argument .

Sketch £, ik and k*on an Argand plane showing the angles between them. 2

¢) Solve 2 —(7—i)z+14-5i=0. 3

d) A variable point z moves in the Argand plane so that 2|z —d4—i|=3]z—3+1.
Find the Cartesian representation of this [ocus and sketch it showing all important

features.

Question 11 continues on the next page.

D Find{xsinks dv. ’ ' 2
Question 12 . Begin a new hooklet 16 Marks
a)  Factorise P(z)=4z" —242% + 462 —30 over the complex field, 3

b} Given 7, =0, T, =9 and I, =67, | ~97. , for >3, use Mathematical

induction to show that T, = (n~1)3" for n1, 4

¢} Sketch 4x° —y* =20 showing all intercepis, asympiotes, directricies and focl. 2

Question 12 continues on the next page.




2 -2
d). The Hyperbola 2—2—2—2 =1 where @b has a vitiable point P{asecd,btan §) on its

right hand branch, A point Q lies on the left hand branch. The normal at O meets the

normal at P at the point AL

(i)  Show that the equation of the normal at P is ax By at bt
: secd tané

(il Show that when (0 is (acosccé?, :
an

(1+cot0) (a2 +b2)

acos@

2 i
. m° n

¢) Given m>0 and » >0 show that —+—z2.
noom

END OF QUESTION 12

b BJthen the x coordinaie of Nis .

Question 13 Begin a new hooklet 15 Marks

d)  The area bound by the curve y =x" —3x% +5 and y =35 is rofated around the

y-axis,
Y
A
<%
- (3.5
X
¥
Using the method of cylindrical shells, find the volume of the solid produced. 4
b} Integratefcos 2xsin’ x dx. . 3
VI+2? . -
¢} Integrate < tx using the substitution x=tand. 3
X

Question 13 continnes on the next page.

e 14 [RE—




d) 3 points, 4, B, and P lie on a circle. The points C and D lie on AP and BF such that - Question 14 Begin a new booklet 15 Marks

ZACB=/ADB =90". a)  DBelowisasketch of y= f(x). It has x intercepts at ~2, 1 and 5 as well as a local

minimum at (2,-3).

yﬂ

(2, H3)

(i) - Show that ACDB is a e¢yclic quadrilateral, . 1
- _ ) Sketch the following showing any asymptotes, limits to infinity, intercepts
(ii) Show that ACPD and AAFPB are similar. -2
) and turning points,
(iii) Use the previous parts or otherwise to show that as P moves around the circle
. 1
the length CD remains constant. 2 : O »= £ 3
@ y=(fey . 2
END OF QUESTION 13 : Question 14 continues on the next page.




- 3
by  The polynomial P(z}=rz* ~%+(4r1 —sz)z+r ~s has a double root at z=_ where

g Question 15 Begin a new booklet 14 Marks
" both rand s are real positive numbers. . :
4 2
(i) Show that 4%_,-_4_4”2—32 =0 1 2r ., 2w
g s . a) Let w=cos—+isin—.
7 7
i) Hence show that s=2r. - 1
i) Showthat 1+ w+e® +@’ +@' +o' +a° = 0. . 2

(iif) Using part (if) find the value of r if the sum of the squares of the other two
roots is zero. 2

(i)  The cubic x> +ax® +bx+¢=0 hastoots w+o°, @+’ and & +o*,

Show that a =1, b=-2 and c=—1. ’ 2
¢)  The sum of a complex number and its conjugate is twice the real component,
- - (iii}  Hence find the value of cosz—ﬁ - cosB—x-— cos 3
Using this and a binomial expansion it can be shown that ) 7 7 7

" 7 5 LIV
cos 70 =64cos’ f—112co5’ 8+ 56cos” §—Tcosd | Question 15 continues on the next page.

(i) Using the above statement find all six roofs of the equation

64x° ~112x° +56x° —7=0." 1

SJr\ﬁ

(iiy  Hence show that cosicos—sgcosﬁ A )
14 14 i4 8

d) Integrate: J-H;}_\/_x?;’_ dx, seeo 3

END OF QUESTION 14




1 . . .
b) Thecurves y=— and y= —5—1- intersect in the first quadrant at.thepoint
X HER

(2x-1)

,2(2—\/5)]‘ You do not need to show this,

2

[2+J§

is rotated

The area enclosed by the line y =2 and the curves y =1 and y=
x

(2x~-l)2

around the line x=2.

yh

Find the velume of the solid formed using slices that are perpendicular to the axis of

rotation, Give you answer to 2 decimal places. 4

Question 15 continues on the next page.

is on the right hand branch and one at Q[cq, J which is'on the left hand branch. Thé’

c

¢}  Two fangents are drawn fo the rectangular hyperbola xpy = ¢*, one at P(cp, ] which
. '

L
q

equation of the tangent at Pis x+ Py—2ep=0,

(i)  Show that the equation of the chord PO is: Foy y= c[ﬂi) ) R Bl S
pq Bq

(i) Find the eqaution of the locus of T, the point of intersection of the tangents

given that the chord PQ always goes through ( pg,0). ' 2

END OF QUESTION 15




. 2 .
_Question 16 _ Begin a new booklet 15 Marks. ‘ . « . b) Givenf = I (I+cosx) de." . Couns, = i
&

‘a) A solid sphere, of radius B, has an inverted cone object drilled into it. The cone has a

- 3&’_;*_115 for n21.
n+l

base radius R and a height 2R. P, the apex of the cone, is directly below O, the centre of Show that 7

the sphere.

The cone’s base has diameter AB and centre (), P runs through the centre of the sphere

and M is the centre of CD. A vertical plane through ABCD passes through O and A, R
: o)  Consider the skeich y=Inx.

(i) Show that y =Inx is concave down for all real x.

equpS NN S gy

(i)  Usethe trapezoidal rule to estimate the area bound by the curve, x =1

and x=#a using trapezia of width 1 unit.

(lii)  Show that the exact area bound by the curve, the x-axis, the lines x =1

and x=n is equal to 1-n+nn{n).

x{-—l
2
. (iv)  Hence show that nl< en
e eﬂ
A slice is taken at a perpendicular height x from the point P. '
 END OF EXAM

" (i) Using similar triangles or otherwise, show that the length OM is %R . 2

2
(ii) Show that the volume of the shaded slice is given by Jr(szx —S%JA). . 3

Question 16 continues on the next page.
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