| Class: |

Term 1 Task 2 2014

MATHEMATICS
EXTENSION 2

General Instructions: Total Marks 85

' Reading Time: 5 minutes, J§ Section I: § marks

* Working Time: 2 hours. " Atterapt Question 1 - 5.
Write in black pen. ' Answer on the Multiple Choice
answer sheet provided,
' Board approved calculators & templates may be used | © Allow about 8 minutes for this
section.

A Standard Integral Sheet is provided.
Section IT: 80 Marks

* In Question 6 - 9, show all relevant mathematical  Attemnpt Question 6 - 9
reasoning and/or calculations.
Marks may not be awarded for careless or badly " Answer on paper provided unless

otherwise instructed. Start a new page
for each new question.

* Allow about 1 hours & 42 minutes for
this section.

arranged working,.

The answers to all questions are to be returned in separate stapled bundies clearly
labeiled Question 6, Question 7, etc, Each question must show your Candidate

Number,



For the following questions colour the most correct answer on your multiple choice
answer sheet

1 Which of the following are the foci for the ellipse
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3 Using a suitable substitution what is the correct expression for [sin’ x cos* xdx
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The points P(acos 6,bsin#) and Q (acos g, bsing) lie on the ellipse — + )
a

2 2
Y 1 and

7=

the chord PQ subtends a right angle at (0,0). Which of the following is the correct

expression?
b? a’
(A)tanftan g =—— (B)tan@tan:;efv:b—2
a
b 2 7
(C) tan@tan¢:a—2 D) tané’tangé:—gz—
5 The graph of y =f(x)is shown below
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QUESTION 6 (20 Marks)

(a) Find J"J&iix—“i_;

: 1-
(b) Find j WX_X-CIX

1 _ 2
(©) () Show that [—>—% _ax=L(z+m2)
20+ 2) 2 6

|y

. : _y X
(ii) Hence find | cos X dx using the substitution t =tan 5

o(1+2sinx +cosx)

3
(d) Find [x? Inx dx
1

1
(¢) (i) On the same set of axes sketch and label y =x3 and y=e™*

(ii) Hence, on a different set of axes, without using calculus, sketch and label
1

clearly the graph of the function y= xle”

X

(iii) Use your sketch to determine the values of m for which the equation
I
x3e™ =mx ~1 has exactly one solution
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QUESTION 7 (20 Marks) Start a new page
2 2

(a) Let P be the point (x,,y,) on the ellipse E:%—-ﬂ-%— =1 with x,>0.

(i)  Find the eccentricity of the ellipse.

(ii)  Prove that the equation of the tangent at P i is 2204 20y

(ili) Find the coordinates of the point T where the tangent meets the nearest
directrix

(iv) Prove that the segment of the tangent to the ellipse E between the point of
contact and the directrix subtends a right angle to the corresponding focus.

(v) Write down the equation of the chord of contact PQ from R(x,,y,) to E

(vi) Show that if PQ passes through the focus then R lies on the directrix .

(b) Show that if y=px+q is a tangent to the hyperbola

2 P
f——%zl then p®a® —b% =¢”

a® b
(c)  Consider the complex number z = x+y where z* = at+ib

(i)  Sketch on the same set of axes the graphs of x*-y*=a and 2xy=b where

both a and b are positive
The foci and directrices of the curves need not be found

(i)  Use the graphs to explain why there are two distinct square roots of the
complex number a-+ib if a>0,b>0

(iii) Consider how the sketch changes when b is negative . What is the
relationship between the new square roots and those found when b is

positive?

MARKS



QUESTION 8 (20 Marks) Start a new page
(a) The diagram below shows the graph of y = f(x)

4

!
Draw separate sketches of the following (indicate important features)

|

W Y=

@ y=[fef

i) y=F(x)

(v) y=[f(u)du for —2<x<1
: 2

(b) ()  Show that (1-/x)"*vx =(1-+x)"™ =(1=/x)"

.- ! n n
(i) IfI, =[(1-+x)"dx forn>0 show that I =—2—1_, forn>I
0

n+2

(iiD) Hence find I3
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QUESTION &8 (cont)

(¢) Find [sin®@d6

2

(d) Prove that for all complex numbers z and w

A e+l +z=w] =202 + )

(i)  Give a geometrical interpretation of this equation in the complex plane

QUESTION 9 (20 Marks) Start a new page
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(a) The sketch shows the hyperbola _x_2 — p
a

=1 and the circle x* + y* =4°

with q,b 2> 0. T lies on the circle where £T0X =6 and 0<8 < izz— The

tangent at T meets OX at M and MP is perpendicular to OX with P on the

hyperbola.

1) Find the equation of the tangent TM and hence the coordinates of M.

ii)  Hence show that the coordinates of P are (asecé,b tan )

1
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- 'QUESTION 9 (cont)
i)  Assume & ;t—g ,1f Q(asec S, btan ) is another point on

the hyperbola, where 8 + 3 "—-g- show that the equation of

PQis ay=5b(cos@+sind)x—ab.

iv)  Every such chord PQ passes through a fixed point. Find the
coordinates of this fixed point..
v)  Show that as @ approaches —;Ethe chord PQ approaches a

line parallel to an asymptote of the hyperbola

T 7
D<x<—

where 2 and f(2)=0

b) (1) Consider f(x)=
(b) (i) Consider f(x) —

Show that f (x) -+ f(izi-x) =1

a0 3

i) _ 2]

,@Sﬁj” Hence or otherwise evaluate _[ —dx
o 1 +tan x

(¢) Using the fact that tan™ x + tan™ y = tan™ (—f—iﬂ} for 0<x<1 and

0 < y <1. Prove by mathematical induction that for all positive integers n

tan"( 12J+tan"( 12)+ ..... +tan"l( 12)=£—~tan"' L J
2x1 2x2 2xn 4 2n+1

END OF EXAM
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Daniel
Typewritten Text
Multiple Choice Answers
Q1 C
Q2 B
Q3 B
Q4 D
Q5 B
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MATHEMATICS Extension 2: Question..&>...
Suggested Solutions Marks |  Marker’s Comment
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MATHEMATICS: Question..§.. . .(Z 9 3)
Suggested Solutions Marks Marker’s Comments
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MATHEMATICS: Question. 8.
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MATHEMATICS: Questlon q "

Ex4 2 .

Suggested Solutions
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Marker’s Comments

——

a:) 0) T o {a.aw;@,af_/;me-) o .
Xz "C'j toal e e
-znc+ag%—o = ié_—p~-x S
. C. - .

e a4 . ., .. .& -"-"'&'@1@
.._6):,‘. .(d moaL @“/fm) ..._;4@;5. ....... Qs @ e
- B I o - -1 ...u._@..__--.
P F 2

;ﬂ‘ﬂ%mj e ' . T

T e T Be. i@ :"_T. cora (DC"‘G.:C@—_;@_J“_ N
‘ Pt

A — &./Jw\. > = 3Cc,oo .sb-.r-a,dme’-

X enn” D 4&7””‘\-@ a. A nce

: A8 reoy'm
WA&’WJ* ‘3/ x= & =2 N (Alecs, a)®_

m_
y_z-- _ N = ——— e e

G pwboshdte oosascce apsde

(/H) CP /&Acf ﬁf- K) /dq.q‘ /6’ Hj
e L R ovs. (a A_&c-.__.,-s)) & fE—»Q’ -—9.) )

- " .'.‘h..".-.._.!.' < (a, c@aes @ /;, C@,.?z@) —————

D iy e
ng — C'L/o‘-?.c@ - .

_6_ C@:@-—-d-‘o—uﬂ

2 e f_ e halang
—_ _..\'..

. .(::e_g A Canng
ﬂw\& r_'.oocr ’

i

/;oq,,P___ =, __la { ."CQ?_QE _':'..d._‘tt\-z_ﬁ e e -
* Lo — A

—— = ;é_{wvejdm@§ ——. ____@

e e e ’D S
.- l_—_k;Ta_hg - _g_g .

2 WG*AM&J(x—iAus}-

DI .. v~ AN e e e cm@

___(C;@/.»@-P,d_‘:n.&)_bx q.b__. _@_.

JT\Maths\Suggested Mk solns template_V2_no Ls.doc

i




MATHEMATICS Question.. Ci

ExT 2. @

Suggested Solutions
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MATHEMATICS: Quesﬁon...c..f... ExT 2 @

Suggested Solutions Marks
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