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Mathematics Extension 2

HSC ASSESSMENT TASK
JUNE 2006

General Instructions

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
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QUESTION ONE (16 marks)

a)

b)

d)

Find ‘[cos3x dx

Use partial fractions to find ‘[%
x“+4x -

24
Find |——M———
J.x2+6x+18

V4

Evaluate J.Og X COSXx dx

Solve the equation x* —5x* +11x—15=0

given that x =1- 2/ is a solution.

For the polynomial P(x) = x>+ (k+3)x> + Qk+7)x +(k +5)
where k& is real, find the possible values of & given that x = -1

is the only real root of P(x)=0.

Marks



QUESTION TWO (17 marks) (Start a new page) Marks

x+1 5

— dx
vx-—1

b) The diagram below is a sketch of the function y = f(x) defined for -3 <x <3

a) Find j

y
1 (3,1)
-3 -2 -1 1 2 3 X
(-3,-1) (-2,-1) -1
On separate diagrams sketch
. 1
) y= 2
J(x)
i) y=log, f(x) 2
i)y = f(x) 2
¢) i) Use the identity cos46 =8cos* & —8cos’ 4 +1 3

to solve the equation 16x* —16x* +1=0

ii) Use the above solutions to show that cosl coss—” = 1 3
12 12 4
Justify your answer
iii) By solving the equation 16x* ~16x> +1=0 3

using a different method from above,

find the exact value of cos% .

Justify your answer.



QUESTION THREE (17 marks) (Start a new page)

T

= dx . o x
a) Evaluate _[2 ————— using the substitution t=tan5

0 2+4+cosx

b) Solve 4x’ +4x*-7x+2=0

given that two of the roots are equal.

¢) The equation x> + px+¢g=0 (p,q arereal)hasroots a, S and &.
q b b.q

i) Find the polynomial equation with roots 3a, 34 and 365.

2
i) Showthat -+ =2"
a [ q

ili)  Find a cubic polynomial equation with roots

1 1 1 1 1 1
—+—,—+— and —+—
a B B 0 a o

d) i) Showthat (1-x)"" —(1-x)1-x)"" =x(1-x)""

i If I = 1x/;(l—x)"dx where » is a non negative integer
n =, g

2n

Show that [, = el
2n+3

iii) Evaluate [ x(1-x)dv

Marks
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STANDARD INTEGRALS

=— X" nz-1, x20,ifn<0
1
—dx =lnx, x>0
x

1.
cosaxdx =-sinax, a #0

Jro
J
J
J

1
sinaxdx =—_cosax, az0
2 1
sec”ax dx =Etanax, az0

1
secax tanaxdx = —secax, a #0

J ! 2alx =ltan"1£, az0
a a

-
;dx =1n(x+wx2—a2), x>a>0

xX+Vvx~-+a

r‘—1——d)c =1n( | 2 2)

v wx2+a2

NOTE : lnx=log,x, x>0





