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MATHEMATICS EXTENSION 2

Time allowed - 3 HOURS
(Plus 5 minutes reading time)

Directions to candidates
> Attempt all questions

> Approved calculators may be used.
> Standard Integral Tables are provided at the back of this paper.
> Write your name and class in the space provided at the top of this question paper,

Section! - TOTAL MARKS 10
> To be answered on the removable answer grid at the back of the exam paper,

> Allow about 15 minutes for this section,

Section Il = TOTAL MARKS 90

> All answers to be completed on the writing paper provided. Each question is to be
commenced on a new page clearly marked Question 11, Question 12, etc on the top of
the page. Write your name and class at the top of each page.

> All necessary working should be shown in every question. Full marks may not be
awarded for careless or badly arranged work.

> Allow about 2 hours and 45 minutes for this section.

YOUR ANSWERS WILL BE COLLECTED IN ONE BUNDLE. THE MULTIPLE CHOICE
SECTION | ON TOP AND THEN WRITTEN ANSWERS TO SECTION Il AND THEN
THE QUESTION PAPER.




SECTION I 10 MARKS

INSTRUCTIONS

> Attempt all questions

» Allow about 15 minutes for this section

» Section I answers are to be completed on the multiple-choice answer sheet attached to the
back of this question paper.

» Select the alternative A, B, C or D that best answers the question

1. ¥Find (cosg + ising)9
(A) -1 (B) 1 (C) 0 D)y 2

2 2

2. The eccentricity of the ellipse % + % =1 is

©: O -

s

@ I ®

3. The graph of y = If (x)| , given that f(x) =4 —x, is

(A) (B)
v Y
4.__
<+ ——t+>x <] =
4 2 L, 2 4 -4 2\4~/’~ 4
-8t By
©) (D)
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4, The parametric equations of the hyperbola x? — y? = 4 are
(A) x=2tanfandy =2secf (B) x =2secHandy = 2tand
(C) x=4tanfandy =4secf (D) x=4secfandy =4tanf

5. A body of mass m kg is being pulled along a smooth horizontal table by means of a string
inclined at & to the vertical. The diagram below indicates the forces acting on the body,

Which one of the following is true?

N T

myg

(A) N-mg=0

B) N+Tsinf-mg=0
(C) N-Tsinf@-mg=0
D) N+Tcosf—-mg=0

6. The equation x* +2x—1=0 has roots @, 8 and y.
Find the monic equations with roots &2, 32 and y
(A) X +2x*+2x-3=0

2

(B) *+4x* +2x~1=0
(C) ¥ +4x® +4x—1=0
D)  4x7+4x*+4x-1=0

7. Ifx =6 —sinf andy = 1 — cos 8, then the expression for % is

(A) cotzg (B) cotfz2 ©) tan% (D) tanzg

8.  Find J mdx

(A) tan"' (x+2) +¢

B) tan'(x+1D)+¢

(C) sin”'(x+1)+¢

(D) cos ' (x+1D)+¢
—————————————————————————————————————
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10.

Which expression is equal to J‘B\/; Inx dx

(A)

(B)

(O

D)

2xﬁ(lnx—-%j+c
2
Zx\/;(hlx+-§]+c

L(ihlx —IJ +c

Jx\2

173

— =Inx+1|+c
\/}[2 J

What is the solution to the inequation ~©—9 » 39

(A)
(B)
©)
D)

2<x<4orx=6
1<x<4d or x=25
4<x<6 orx<2

4<x<borx<l,

x—4

END OF SECTIONI
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SECTIONII 90 MARKS

INSTRUCTIONS

> Answer all questions on the writing paper provided.

> Allow about 2 hours and 45 minutes for this section.

> Begin each question on a new page and write your name clearly.

> Show all necessary working.

Question 11 (15 marks) BEGIN A NEW PAGE Marks

er

@ Find J' . 2

e’ +1

(b)  Using the substitution u = 7 — x,

T . T .
)  Show that J' _zinx | ["ronsing 2
o 1+cos”x o l+cos“x
T . 2
1t ence deduce that — " = s
(i)  Hence deduce th J' xsm;c P
o 1+cos“x 4
(¢©) (1)  Find real numbers a, b and ¢ such that 5
8—2x a  bx+c

(1+x)(4+x2) - 1+x+4+x2

(i) Hence evaluate in simplest form 2
J‘4 8§-2x
o (L+x)(4+x2)
4
(d Let], =J.(lnt)”dt forn=0,1,2, ...
1

(i) Showthat [, =e-nl,_, for n=1,2,3,.. 2

(i) Hence or otherwise, find the exact value I. 2

w
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Question 12 (15 marks) BEGIN A NEW PAGE Marks

(@)

(b)

()

(d)

()

(i)  Show that (1—3i)> =—8—6i. 1

(i)  Hence solve the equation 2z° —8z+(12+3i) =0 2

OABC is athombus in the Argand diagram, where O is the origin and point B is in
the second quadrant. The point A is (1,3) and the angle AOB is -E—.

hy
Bl
} A(13)
e\ Z—=

‘||' 6

0 "X
Copy the diagram onto your writing paper and find the complex numbers
represented by the points B and C in the form a + ib. 3
Given |z| < % , show that |(1 + i)z3 + iz| < %‘ ' 2
Given that wis aroot of z° + iz? + ikz + 2i = 0, where k is real, 3

and (1 — i)w is real. Find the possible values of k.

Let z = cos@ + isind.

(i) Show that z™ + zin = 2 cosn@ and find similar expression for z™ — zin 2

(ii)  Hence prove that 25sin*8cos?0 = cos60 — 2c0s46 — cos28 + 2. 2
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Question 13 (15 marks) BEGIN A NEW PAGE Marks

(a) Y

The diagram shows the curve xy = 1 for x > 0 where the points 4 and B lie on the
line y = x. Given PB and MN are perpendicular to AN, where AN = A,
let AB =tand BP = .

. 2 _ Xy |
()  Showthat2r? = (x, xo) . 1
(il)  Hence show that OP? = 2(1 + r2). 1
(iil)  Show that 72 = (t + V2)% — 2. 2

(iv)  Hence, by taking slices perpendicular to y = x, of thickness 6t,
show that the volume ¥ of the solid formed by rotating the area enclosed 4
by the curve and the lines y = x and MN, about y = x, is given by

V=T’Thz(h+3x/§).

Question 13 continued next page......

e — . ____ __ _______  _______ . __ . ... . ___J
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Question 13 (Continued) Marks
(b) A solid is formed by rotating the region bounded by the curve y = % +4x, 5
the y-axis and the ordinates y=-5 and y =35 about the y-axis.

/

v

A

By using the method of cylindrical shells, find the volume of this solid.

(©

Copy the graph of y = f(x) shown above. 2
On the same number plane draw the graph of y* = 1 (x).

e e ) L B o N A S A, ST XS L S P Ay B it el e e e g e e A ol i ey S e eesaine
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Question 14 (15 marks) BEGIN A NEW PAGE Marks
(@ ()  Givenx isreal and x > 0 show that x += > 2. 1

(iiy  Hence show by Mathematical Induction that 3
X+ =z 4
xTL

e for all positive integers n = 1.

(b)  Two circles with centres 4 and B are in contact with each other.
Two straight lines XY and XZ are tangents to the circle with £ ¥XZ =28.

Y

Z

Copy the diagram onto your writing paper and
(i) Prove that line AX bisects 2YXZ 2

(ii)  Prove that the points X, A and B are collinear, 4 .

(c) Given that .
tan @ + tan B + tan y —tan « tan B tan y

tan (o —:—.ﬁ +-y) =

, 2
1-talrodan B —tan ftany —tan y tan
S R B
evaluate tan™ —+tan~ —+tan” —.
2 4 13
(d) 1) Show that sinx+sin3x=2sin2xcosx. 1
(1)  Hencesolve sinx+sin2x+sin3x=0 for 0 < x<2m. 2

2012 CTHS YR 12 EXTENSION 2 MATHEMATICS AP4
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Question 15 (15 marks) BEGIN A NEW PAGE

() A particle is projected vertically upwards under gravity in a medium
where the resistance to motion is proportional to the square of its speed.
The speed of projection is equal to the terminal velocity V m/s, of the particle
when it falls in the same medium.

(@

(ii)

(iii)

(iv)

Let x be the height of the particle above its point of projection and v m/s
is its velocity at time £,

Show that ¥ = — L (V2 + v?2), where ¢ is the acceleration due to gravity.

-\/‘, P

Given H is the maximum height above the point of projection,

VZin2
show that H = .
2g

Given T is the time taken to achieye maximum height,

showthatfor0 <t <T, t= iz . tan~? (Z)}
g\4 Vv

2
Given that ;%—‘:—_—;-2- =1+ sin (2?9 t), show that the time for the particle to

reach half its maximum height is 'é% sin™*(v/2 — 1) seconds.

{b)  The diagram below shows a particle moving in a circular path of radius r
with an angular speed of w.

(®

(i1)

State, without proof, the tangential and normal components of the
acceleration a, of the particle.

What effect, if any, is there on these components if w is constant?

Question 15 continued next page
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Question 15 (Continued) Marks

(c) The ends of a piece of string of length 18! m are attached to two fixed points P and Q.
Q@ isatadepth 12 m below P and ZPQR = 90°.
A small, smooth ring R of mass m kg is threaded onto the siring. The ring revolves with
constant speed w rads/sec in a horizontal circle with @ as centre and the string is taut.

(i) Copy the diagram and indicate on your diagram the tensions in the string at R. 2
’ 3mg

C e .1
Hence show that the tension in the rope is

(ii))  Find the period of the motion. 2

(ili)  Thering R is now tied to the string so that QR = 5, and the ring 3
revolves with constant speed in a horizontal circle with Q as centre, with
the string remaining taut.
Let the acceleration along QR be (2 rads/sec.

Copy the diagram again and indicate the active tension(s) for this situation.
If the period of motion is v/2 times the period of the motion when the ring
was free to move on the string, show that the ratio of the tensions along
PR to QR in the string is 13: 4.

s
2012 CTHS YR 12 EXTENSION 2 MATHEMATICS AP4

Page 10



Question 16 (15 marks) BEGIN A NEW PAGE Marks

(a) Find the polynomial P(x), given that it is monic, of degree 4, with -1 as a single 1
zero and 3 as a zero of multiplicity 3.

(b)  Show that when the polynomial f(x) is divided by (x — a)(x — b), where a # b, 3
x-b)fla)—(x—a)f(b)

a-b

the remainder is

(¢)  Therootsof z3 —1 = 0are1, Qand, where Q is one of the complex roots.
(i) Explainwhy 1+ Q+Q*=0 1

(i)  Showthat O = Q2 2

(d)  The tangent to the rectangular hyperbola xy = 4 at the point P (2 £, %)

has equation x + t%y — 4¢ = 0.

(i) The tangent at P intersects the x-axis at Q(4t, 0) 1
Show that the equation of the line through @, perpendicular to the tangent
atPis t?x—y—4t3=0

(i)  The line of equation in part (i) cuts the rectangular hyperbola 2
at the points R and S.
Show that the midpoint M of RS is (2¢, —-2t3).

(iii)  Hence find the equation of the locus of M as P moves on the rectanguiar 2
hyperbola. State any restrictions.

() ()  Showthat =>log,x forx >e. 2
(i)  Hence explain why e™ > 7. 1
END OF PAPER
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NAME:

CTHS AP4 EXTENSION 2 MATHEMATICS 2012

SECTION 1 10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Select the correct response, A, B, C, or D . Fill in the response circle completely.

1 OCA OB ocC OD
2 OA OB OocC OD
3 OA OB OC OD
4 OA OB OC OD
5 OA OB OC OD
6 OA OB ocC OD
7 OA OB OC OD
8 OA OB OcC OD
9 OA OB OC OD
10 OCA OB OcC OD

Markers use only

Ql-Qio /10

Ql1

Qiz

Q13

Q14

Q15

Qle6

TOTAL /100
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