SYDNEY TECHNICAL HIGH SCHOOL

Mathematics Extension 2

HSC ASSESSMENT TASK
JUNE 2009

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 1 ( 17 marks )

b) Evaluate J‘4 xsin2x dx

i

phh2 g
¢} Evalunate JO

d) Two of the roots of the equation  x* +ax” +15x -7 =0

are equal and rational. Find the value of .

e) Theequation x' -4x+5=0 hasroots « , B and § .

Find the value of 1) a  +p' +o°

i) (a+p)(a+8)(f+5)
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Question 2 ( 17 marks)

= do . .
a) Evaluate F using the substitution f Ztaﬂ%
0 2 +cosf
2x
b) Find |—"——dx
) '[ xP+4x+5

3 gy : o
¢) If I, = J;(X —8)"dx . where n is a positive integer,

— =24n
show that ];7 T 3n+l ]/7—1-

d) Let a be the complex root of z' =1 with smallest positive argument.

i) Showthat l+a+a +a’ +a’+a” +a® =0

iy If x*+ax” +bx+c=0 isacubic equation with roots
a+a® .o’ +a’ and @’ +a’,

find the values of @ . b and ¢.
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Question 3 ( 17 marks ) Marks

»Z'.
a) Evaluate ' 2__._ 3
2 oxvx~1
b) Find fsin%cos} x dx 3
¢) P(x) isacubic polynomial with real coefticients. 4

One zero of P(x) is 1+2i . the constant term is —13,and P(2) =35.

Find the equation of the polynomial P(x).

d) The polynomial P(x)=x"+x’-3x" ~5x-2 3
has a root of multiplicity 3.

Solve P(x)=0.

e) Let a.f.d betheroots of the cubic equation x* + px’ +¢ =0, 4

where p ., ¢ are real.

1 1
a+1" pg+1"6+1

The equation x* +ax” +bx+c=0 has roots

Find expressions for .4 and ¢ intermsof p and ¢q.



STANDARD INTEGRALS

(x” dx

J

dx

ki‘—*

J ax d"f
J cosaxdx
( sinaxdx
J

secax dx

J secax tanaxdx

NOTE :

— 1 erl
n+1l ’

=lnx, x>0

1.
= —sinax, a#0
a

1
=——cosax, a#0
a

1
= Etanax, az0

{
=Eseca.x, a#0

a>0,

Inx=log, x

n# -1

x#0,ifn<0

—a<x<a

x>0
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