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QUESTION 1 (15 marks) 

(a) Find 2 

(b) By compJeting the square, find 2NORTH SYDNEY BOYS HIGH SCHOOL 

2007 
TRIAL HIGHER SCHOOL CERTIFICATE 	 (e) Use integration by patts to evaluate L x 

4 
log, X dx. 4 

EXAMINATION 

• 
Mathematics 

Extension 2 

General Instructions 

• 	 Reading time - 5 minutes 
• 	 Working time - 3 hours 
• 	 Write on one side of the paper (with 

lines) in the booklet provided 
• 	 W rite using blue or black pen 
• 	 Board approved calculators may be 

used 

• 
• All necessary working should be 

shown in every question 
• 	 Each new question is to be started on 

a new page. 

IStudent Number: 

(d) 	 Use the substitution II cosx to find fCos2xsin5x dx 
3 	 • 

3x+7.. I fr .(e) Express m partla actIOns and hence prove that 
(x+ 1)(x +2)(x +3) 

r 11:+7 dx = ln2 
4Jo (x+1)(x+2){t+3) 

• Attempt all questions 

Class Teacher: 
QUESTION 2 (15 marles) Start a new page(Please tick or highlight) 

o MrEe 
o 	MrTrenwith 

(a) 	 Let z =2+i and 14'= l-i. Find, in the form x+iy,o MrWeiss 

ei) 3z+i14' 1 

(ii) zw 1·5
(iii) 1 

- .._-- -<~ ._---- --_••~ 

Question 

1+~~c- 4 
5 6 7 8No 

Total I Total 

Mark 
15 i5 I i5 15 

- - -
15 15 15 15 120 100 

z 

be used bv the 
(b) 	 Let a;-.fi+i. 

0) Express a in modulus-argnment fmID. 2 

(ii) Express a' in modulus-argument foml. 2 

. (iii) Hence express IX4 in thefOlm x+ iy. 1 

2 

,II' 



QUESTION 2 (Continued) 

(e) 	 If z, =4 + i and z, == 1+2i show geomellically llOW to construct 

the vectors representing. 

(i) 	 z, +z,. 

(ii) 	 2, - Zz· 1 


2 


(d) 	 Consider the hyperbola with the equation x I. 

16 	 9 


(i) 	 Find the coordinates of the foci and x-intercepts of the hyperbola. 2 


.' 
 (ii) Find the equations of the directrices and the asymptotes of the hyperbola. 2 


(iii) 	 What are the parametric equations of this hyperbola? 

QUESTION 3 (15 marks) Start a new page 

(a) If n, ~ and y are the roots of the cubic equation .2 +nIX +n == 0 , find in terms of 
m and n, the values of 


. 1 1 1

(1) 	 -+-+- 3 

0: f3 Y 
(ii) 	 0:' +y 2 


• 
 (iii) Detennine the cubic equation whose roots are 0:' ,fl2 and y' . 3 


(b) 	 Given that the equation x' - 5x' - 9x' +Six -lOS", 0 has a triple root, 

find all the roots of the equation. 4 


(el If y=e-X(Asin2x+Bcos2x),provethat 3 


d'y dy

-+2-+5y=O
dx1 dx 

3 


QUESTION 4 (15 marks) Start a new pagc 

(a) 	 Given j(x) x2 
- 2x. On separate diagrams sketch the graphs 

of 	the following. Indicate clearly any asymptotes. intercepts 
local maxima and minima. 

x 


t 

(i) 	 Y 1 


(ii) 	 Y= le 
1 


(iii) Y'" f (x) 	 2 


(iv) y' f(x) 	 2 


(v) y=[f(x)]' 	 1 


(vi) y==ln[f(x)] 	 2 


(b) Tlie region bounded by y == In x, x == e and the x - axis is rotated about the 3 


y-axis. Find the volume of rotation. Use the method of cylindrical shells. 

'1 
x 


(b) 	 First differentiating both sides of the formula 

l+x+x2 +X3 
x-I 

then find an expression for 


1+ 2x2+3x4+4x8+...+ n2"-J 


4 


3 
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QUESTION 5 (15 marks) Start a new page 

(a) 	 In the circle shown below, the diameter AB meets the chord CD at right angles at M. 

The tangents at C and D meet at T. 

A 	 T 

• 	 D 
2(i) Show that BC bisects LMCT. 

2(li) Show that triangle BCM is similar to triangle CAM. 
Hence, show that CM 2 =AM x BM 

4(iii) Show that TB x TA "= MB x TA + TB x TM 

2(iv) Hence, or otherwise, show that M divides the interval AB 
internally in the same ratio that T divides AB externally. 

• (e) If In= Jtannxdx 

3(1) 	 Show that I" =_I_tann 
.! x-I,-2 

n-I 

(ii) Find dx. 	 2 

5 
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QUESTION 6 (15 marks) Start a new page 

(a) The solid shown has a semicircular base of radius 2 units. Vertical cross-sections 
perpendicular to the diametel' are righi-angled triangles whose height is 

bounded by the parabola z '" 4 - x'. 

.2 x 

By slicing at right angles to the x- axis, show that the volume of the solid is given by 

V '" (4 - x dx, and hence calculate thIS volume.2 2 )>12 	 .

J
o 

The tangents at P(x!> YI), Q(X2, Y2) on the hyperbola xy =1
(b) 

intersect at the point T (x 0, Yo). 

Y

~ 

t 

\ 

(i) Show that the tangent at P(XI' yd has equation XYI + yx! =2 

(ii) Show that the chotd of contact PQ has equation xYo + yx 0 = 2 

(iii) Show that XI and x 2 are the roots of the quadratic equation 

yox2-2x+xo=O 

(iv) Hence, or otherwise, show that the midpoint R, of PQ has 

cootdinates l'~)J
Yo Xc) 

(v) Hence, or otherwise, shoW that as T moves on the hyperbola 
I 

xY = c 2, 0 < c < 1, R moves on the hyperbo]axy = 

6 

r' ,. rn 

• 

5 

• 

2 

2 

2 

2 

2 

J
~. 



QUESTION 7 (15 marks) Start II new page 

(i) Show that tan (A +~ )=·-cot A(a) 2 4 
(ii) Use mathematical induction to prove that 

tan[(211 +1)~] =(-1)" for all integer n;:o: 1. 

Two stones are thrown simultaneously form the same point in the same 
(b) 

direction with the same non-zero angle of projection ( upward 
inclination to the horizontal ), n, but with different velocities U, V 

metres per second ( U < V). 

• 
The slower stone hits tl1e ground at a point P on the same level as the 
point of projection. At that instant die faster stone just clears a wall of 
height h metres above the level of projection and its ( downward) path 

makes an angle pwi th the horizontal. 

(i) 	 Show that while the stones are in flight. the line joining them 
3 

has a gradient of tan a . 

Oi) Hence, express the horizontal distance from P to the foot of the 2 
wall in terms of hand n. 

3 
Show that V (tan a +tan f:l)= 2U tan a .(iii) 

Hence, deduce that, if .B =.!.a. then U <!V. 	
2 

.. (iv) 2 4 

QUESTION 8 (15 marks) Start a new page 

Ca) Show that the locus in the Argand plane represented by the equation

Iz-l\+! z+l \=4 is a conic and find its cartesian equation. 

of mass 111 is projecteds against a constant PTavitational force mg and 
(b) 	 A 


resistance /IlV • where v is the velocity of the particle and k is a constant. 

k 

Let x be the distance traveled in time t. 
Initially the particle has zero displacement and v, '" k(h - g), where h is a 

constant 

(i) Show that the equation of motion of the particle is ~ = -[~J 

(ii) 	 Show that t=kIOi~),kg+v 

(iii) 	 Find the time taken by the protide to reach the maximum height, H. 

and determine the height of that point. 

A polynomial P(x) is divided by x2 _a2 where a 7= O,and the remainder is 
(e) 

px+q. 

{i) 	 Show that p= .l-[P(a)-P(-a)}
2a 

1and q=-(P(a) +p(-a)1 

2 


(ii) Fmd the remainder when P(x)=x" -a" , for 11 a positive integer, 

is divided by x2 _a2 
• 

3 

• 

2 

3 

3• 

3 
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