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20081Assessment Task 3

MATHEMATICS

Extension Two

Year 12

Time allowed - 90 minutes (plus 5 minutes reading time)

Topics: Pelynomials and Integration
Tustructions
= Attempt all three questions.

v All necessary working should be shown in every question.

= Marks may be deducted for careless or badly arranged work.

= Write on one side of the paper only.

» A table of standard integrals is supplied.

Question One (30 marks)

&) Find [——2—dr
9—x

—

]

7
¥) Find |—=———using the substitution u =
‘) Jx/;(x+1) g ubsty nu=x
<) Find [xe’"de
d) ) Showthat [f(x)dc= [f(a—x)d

: [ 0

2
if) Hence or otherwise find [x(2-x)’ dx
D]

¢) i) Find 4, B and Cif ——— =44 BX4C
x(x +1) x  x"+1

if) Hence find | &
x (xz + 1)
dx
f) Find |—=0e
Jx*—x-1
-g) Use the substitution ¢ = ’[ané to find j’w——d—9~*
2 1+sind+cosd
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Question Two (30 marks)

a) Solve the equation x* —20x” +125x—250=0 given that it hasa
double root and the single root is twice the double root.

b) Pactorisex” +6x+18 over the complex field.

¢) The polynomial equation P(x)=x’—6x" +5x—3has roots
a, 3 and y . Find the value of:
Dat+p+y?
i)t +p+y°
iif) z a'p
d) Solve the equation 8x* +44x* +54x> +25x+4 =0 given that
it has a root of multiplicity three

¢) The polynomial equation 2x° —x* +2x+6 =0 has roots
a, 8 and ¥ . Find the equation with roots:

D (a-1,(8-1),(r-1)
i) o, .7
f) Given that(x+ z‘) is a factor of the polynomial equation
x* +2x> =2x +2x -3 =0 find all the roots of the equation

g) Find a relationship between p, g,  and s if
%+ px+q=0andx” +rx+s5=0 have a common root
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Question Three (30 marks)
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\a)
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Evaluate J.(coss xsin*x)dx
3

3
Evaluate j Jo—x?
-3

, N
Find [Z2%

cos’ x

1) Use a substitution to find j'(sin"axcos ax)dx where a is
a constant and » an integer.

7iiy Hence or otherwise show that J cot (au)dx = lloge |sinax]+C
a

A polynomial P(x) is even. It has a single root at x = 1, a double roet
at x = 2 and passes through the point with co ordinates (3, 150). Find
the equation of P(x)

Find j—————sme
cos?@+cosf—2

Givén the polynomial P(x) = x* — 9x* +24x +k , find the values of & for
which the polynomial has exactly one real root.

x

) Given I, = je" cos” xdx ,find a reduction formula for
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