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‘¢ Reading Time — 5 minutes -
°  Working Time — 3 hours
¢ Write using black or blue pen
* Board-approved calculators may be
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¢ A table of standard integrals is !
provided at the back of this paper.
* All necessary working should be
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¢ Complete each section in a separate
booklet :

* All questions are of equal value
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¢ Attempt Questions 1 — 16
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STANDARD INTEGRALS
J.?c"dx :—1—x“*'1, n#—1; x20, if n<0
’ n+l
ldx =Inx, x>0
x
]' ax
Je"" dx ==e%, a0
a
1,
J.cosaxdx =-—sinax, a0
a
1
Jsinax dx =—=cosax, az0
a
2 1.
J.sec ax dx - =-—tanax, a#0
s a
) 1
J-secaxtanaxa’x =-gecax, a#0
a
[ L g =Llant® a0
a’+x’ a a

4%

1 . ~
J.—~—dx =sin”’ =, a>0, —a<x<a
2
N a

1
-[ [ —a? dx =In(x+vx? -a?), x>a>0

1
J‘ dx =In(x+x® +a*)
2 2
Vx©+a
NOTE: Inx=logx, x>0
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SECTION 1

) Question 2:
Attempt Questions 1-10 All questions are of equal value

Whaf is the value of argZ given the complex number z =1-137

Answer each question on the Multiple Choice Answer Sheet supplied

A 7 5
@ -5 ® 4
Question 1:; ) . ) %}
275 T ¢
 The di © -= ® a
1 The diagram shows the graph of the function y=f(x). 3 3 i
y
g \
. Question 3: \
T It is given that 341 is a oot of P(z) =z o by +10 where g and b are real nuntbers.
I N B T e Which expression factorises P(2) over the real numbers?,.
P S i/ S A
N : () (e ~62+10 B) (-1 —62-10) /
° - ' \

4 , ‘ @ @+ +62+10) ® (-1 +62-10)

Which of the following is the graph of y=./7(x) ?

A ®) Question 4:
y
A 1 x>y . -
T 3 For the ellipse with the equation Z=—+Z—=1. What is the eccentricity?
T L 43 S
1+ T
Attt s R I A W A A) 1 ®) L
2 EES . M 4 . 2
24
T v o3 9
¢y 2 =
. © 7 ®) T
©) : ®)
y ¥

Question 5:

; 2 2 2
i: : . I-K/ Consider the hyperbola with the equation ;;—4—% =1.

- \ N , . . . } t t T t > . .
432 2 a,|l 13 3 4" I & R What are the equations of the directrices?
2
21
. 2 144 ‘ L1300
‘ at A) x=d— p=t |
N\ : &) x=ty (B), 25
25 13
=4 : D x=t— .
© «x £33 &) m .‘
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Question 6:

Consider the Argand diagram below.

/i-, 11

X

AT

‘Which inequality could define the shaded area?
(A) |zI£1and |z~(1-) |21 B)  |zl$land |z-(1+7)]21

©) |z[<1and |z—(1—i)<1 O): |z|<l and |z~ (1+1)[<1

Question 7:

‘Which of the following is an expression forLJ.

Ix
LI
16—

(A) -2416—x"+c . B Aie-x +e
© %«/16—9;2 e ) ~%\/16~x2 e

- Question 8:
The polynomial equation x* —5x2’+’/6 = 0 hasroots &, 3 and .

Which of the fc;llowing polynomial equations have roots er—1, f—1and y—17

A) x*-8x*—7x=0 B) ¥ -8x*+13x=0
(©) % —3x—Tx+2=0 O) % -2x2—7x+2=0
5
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@tmn 9:

The region bounded by y <4x” —x" and 0<x <2 is rotated about the y axis to form a solid.

HSC MX2 Trial HSC Examination 2012

‘What is the volume of this solid using the method of c;rlﬁlﬂrical shells

(A) l—iiz units? . ®) %75 tmits®
- i
. 20 !
© %ﬁ units® O) ~3—” units® ‘ \
Question 10:
Which of the following is an expression for J~1—dx?
NT —6x—x i

. R ‘x
(&) sin™ [~x ; 3 )+ ¢ ®) silfl (%)L ¢!
© sin*(xf)ﬂ ' D) smfl["f’)ﬂ

End of Section 1
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Question 11 (15 Marks)  Start a new booldet

(@)
®)

©

@

@

dx
I4sinx’

T

. x 2
Using 1= tan~2~ , evaluate J.z
0

e*dx

}1_ er !

Use the substitution u=e*, or otherwise, find f

3_n,2
FindJ.4x 2x +1dx
2x—-1

Show, using integration by parts, that.

J‘l 73

% xsecx dx:——é———ln2
Let I, =J-:x" sinx dx , where n=0,1,2, ........

6)] Use integration by parts to show that I, =" — n(n-11I,,

forn=2,3,4, ...

re z 0
(i)  Hence, evaluate J. x*sinx dx
0
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Marks
Question 12 (15 Marks)  Starf a new booklet
() If A=3+4i and B=5-13; write the following in the form x+iy
2
® AB
" A
it —=
(i I
2
Giiy A
ow)
()
3
o v
5 - >
3 » . . .
In the Argand diagram, OPQ is an equilateral friangle. P represents the
complex number z and Q represents the complex number w .
® Explain why w= zcis%
(i) Show that w’ +2> =0
(¢)  The complex numbet Z moves such that Im(fl ) =1.
4 7z —1i
Show that the locus of Z is a circle and find its centre and radius.
2
(@  Onthe Argand diagram, shade the region where both |z~1-1]<2 and O0<argz < 7—;—
1-£242it L .
(¢ Show that the complex number z = 17 lies on a unit circle centre the origin,
for all values of ¢
8
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Marks
Question 13 (15 Marks) Start a new booklet
(a) The diagram shows the graph of y= f(x). It has a horizontal asymptote at y L.
) !
7
T
Draw separate one-third page sketches of the graphs:hdf the following:
® y=|f) 2
. 1
(ii) y=— 2
. J(x)
@) = ' 2
(iv)  y=In{(f(x)) ., 2
(b)  Find the equation, in general form, of the tangent to the curve defined by 3
x4+ y—3xy =3
at the point (1,2)
x Yy .
(¢)  The hyperbola T 1, a>b >0, has eccentricity e
i Show that the line through the focus S{ae,Q) that is perpendicular to 1
® 0 5 g (ae,0) JPerpendicylar
the asymptote y = X hasan equation ax+by—a’e=0.
a
Show that this line meets the asymptote at a point on the 3

corresponding directrix
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Marks
Question 14 (15 Marks)  Start a new booklet

(a) The point P(Cp,ij is a point on the hyperbola xy = ¢*.
D :
The tangent to the hyperbola at P intersects the x and yaxesat A and B

respectively, and the normal at to the hyperbola at P intersects the second ‘branch’
of the hyperbola at Q.

» X
K
/ Q

@ Show that the equation of the normal at P is py—c= p*(x—cp) 2

Show that the x coordinates of P and Q are the roots of the equation 2

1 e »
% —c( — |x-—5=0
S

and hence find the coordinales of Q

Given the distance AB =2c¢ ’ i+ —12— , show that the area 2
. p

2
of AABQ=c* [p2 + pl—zJ

Given the fact that the sum of any two reciprocals is > 2, o 1
find the minimum area of AABQ

Question 14 continues on page 11
10
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Marks Question 15 (15 Marks)  Start a new booklet I
Question 14 (continued)
: a
(b)  The polynomial P(x)=x—6x"+9x-+¢ has a double zero. Find the possible 2 @
values of the real number ¢. ‘
(c) Given that z=cosf+isinf prove that:
1 The base of a certain solid is the ellipse iz— + i =
() z"+z—n=2cosn9 1 AT
Hhe sy . Every cross-section perpendicular to the x-axis is an equilateral triangle. The shaded
Pk cross-section shown with base P( is a typical slice oY'thé solid.
T e .
Express x° ~{ as the product of thuee, factors each GOHtailﬂlig_lie/E 3. ) Show that the shaded cross-sectional area is given by A =+/3y>
e S e
coefficients. D . ’ .
—— ' . ' (i1) Find the cross sectional area as a function of x.
) (ii) Hence find the volume of the solid.
2 4T\ 5 .
(iif) Prove that (1 —cos ?n)(l - cos?nj == 2
. y
s | ® o
<
\ P Q
b E 70 » X
y=2x-x
A solid is formed by rotating the region bounded by y = 2x -~ x* and the x-axis
~ about the line x =—1
< . @) When the segment PQ of the region is rotated about x = —1, it will fpfm
. an annulus.
Show that the area of this annulus is given by A=8z1—-y
Hence find the volume of the solid.
Question 15 continues on page 13
Marks
11

12
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Marks

Question 15 (continued)

©

h \
e H

Twn

A large sculpture has a triangular base and top as shown. The height of the sculpture
is 10 metres. Each cross section parallel to the base is an isosceles trapezium, and all other
dimensions are shown in the diagram above.

@ Show, with working, that the cross-sectional area of the slice at / metres 4
above the base, is given by

4h K
=8 —
A 5 50
(i1) Hence by considering the typical slice GHIJ of thickness &k, find 2

the volume of the sculpture.

13
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Question 16 (15 Marks)  Start a new booklet

@

(b)

@

Show that the condition for the roots of the cubic ax® +bx*+cx+d=0 tobe
in the ratio 1:2:3 is that bc =11ad

2 2
The tangent at P on the ellipse x_2 + Z—z =1 cuts the x-axis at@ while the normal
a

at P cuts the x-axis at{i] If O is the centre of the ellipse;

Prove that OM. ON = a?e*

A stone is projected from a point O on a horizontal plane at an angle of
elevation ¢ and with initial velocity U metres per second. The stone reaches
a point 4 in its trajectory, and at that instant it is moving in a direction
perpendicular to the angle of projection with a speed ¥ metres per second.

Alr resistance is neglected throughout the motion and g is the acceleration
due to gravity.

If't is the time in seconds at any instant, show that when the stone is at 4:

@) V=Ucotx

(i1) t=— U
gsina

A sequence u, Uy, U,.... is defined as follows;

'
i

=1, u,=-12 and u, =u,_ +6u,, for n23.

n—1

Prove by mathematical induction that

u, =-6 |:(—-2)"'2 + 3"’2] for all positive integers n.

14
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Course: Pége no. of
Marking Scheme for Task: Academic Year: 2011-12
Q ' Solutions Marks | Comments
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Course: Pageno.  of
Marking Scheme for Task: Academic Year: 2011-12
Q Solutions Marks Comments
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Course: Pageno.  of
Marking Scheme for Task: Academic Year: 2011-12
-Q Solutions Marks | Comments
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Course: Pageno.  of
Marking Scheme for Task: Academic Year: 2011-12
Q , Solutions Marks Comments
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Course: Pageno.  of
Marking Scheme for Task: Academic Year; 2011-12
Q » Solutions Marks | Comments
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