
SYDNEY TECHNICAL HIGH SCHOOL 

* 
MATHEMATICS EXTENSION 2 

General Instructions: 

HSC ASSESSMENT TASK 

JUNE 2010 

• Working time allowed - 70 minutes 

• Write using black or blue pen 

• Approved calculators may be used 

• A table of standard integrals is provided 

• All necessary working should be shown 

• Start each question on a new page 

• Attempt all questions. 

NAME: __________ ~---

TEACHER: __________ ~------------
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Question I (15 marks) Marks 

a) Findf-
1
-dx 

ex+e-x 

b) Evaluate JJ ~ 

c) sin-lx dx 
Find f J1+x 

d) i) Find real numbers a and b such that 

5-3x _ a + bx+c 
(x+l)(x2 +1)- x+l x 2 +1 

ii) S-3x dx 
Hence find I (x+l)(xz+l) 

e) Find I cosec x dx 

Question 2 (14 marks) 

a) 

b) 

The points P(2t,.:) and Q(2s, _:) lie on the hyperbola xy = 4. 
t s 

(t * O,s * O,t
2 * s 2

). 

i) Prove that the equation of the tangent to the hyperbola at the point P is 

X+ t 2 y = 4t 

ii) Prove that the tangents at P and Q intersect at 

M 4st 4 
(s+t 's+t) 

iii) Suppose that s = -t
1

. Prove that the locus ofM is a straight line and state any 

restrictions that may apply. 

Sketch without using calculus showing all important features: 

y = sin-1 (sinx) D: -rr ~ x ~ rr 
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c) The equation x 3 + x 2 
- Zx + 1 = 0 has roots a, fJ, y. 

Show that a, {J, y are not integers. i) 

ii) Find the monic equation with roots a + 1, f1 + 1 ,y + 1 

iii) Hence using both polynomials above or otherwise find the 

value of (a+ {J)(a + y)(fl + y) 

Question 3 (15 marks) 

a) Consider the polynomial P(x) = x 4 + Zx3 + x 2 
- 1 

I . . h . -l+iv'3 F" d h h 3 t IS g1ven t at one zero IS -
2
-. m t e ot er zeros. 

b) The curve y = f(x) = log.x is shown below. 
X 

y NOT TO SCALE 

0 ' X 

Given the maximum turning point is (e, _1:), sketch the following curves showing 
e 

essential features, using at least _1: page for each. 
3 

i) 

ii) 

iii) 

c) 

y = f(x + 1) 

Y = f(lx/) 
1 

Y = f(x) 

i) 

ii) 

iii) 

Given cos3B = 4cos 3e- 3cose, deduce Bx3 - 6x- 1 = 0 has 

solutions x = case where cos38 = _1: 
2 

Find the roots of 8x3 - 6x- 1 = 0 in the form case. 

Hence evaluate cos'!. cos~ cos~ 
9 9 9 

Marks 

2 

2 

2 

3 

3 

2 

3 

2 

STANDARD INTEGRALS 

J xndx 

J~dx 

J eax dx 

J cosaxdx 

Jsinaxdx 

J sec2 axdx 

J sec ax tanaxdx 

f
. 1 
--dx 
a2 +x2 

J 1 dx 
~a2 -x2 

J 1 dx 
~x2 -a2 

J 1 dx 
~x2 +a2 

=-
1
-xn+! n;t-1· x;tO ifn<O 

n+I ' ' ' 

=lnx, x>O 

1 ax =-e , 
a 

a ;tO 

1 . 0 = asmax, a ;t 

=-a cos ax, a ;t 0 

1 
=a tan ax, a ;t 0 

1 
=-sec ax, 

a 

= .!.tan- 1 ~ 
a a' 

a ;tO 

a ;tO 

=sin- 1 ~, a>O, -a<x<a 
a 

= In( x + ~ x2 
- a 2 

), x > a > 0 

= 1n( x + ~ x2 
+ ~2 ) . 

NOTE: lnx=logex, x>O 
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