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2009 Assessment Task 3

MATHEMATICS

Extension Two

Year 12

Time allowed: 90 minutes (plus § minutes reading time)
Topics: Polynomials and Integration

Instructions:
e Attempt all 3 questions
e All necessary working should be shown in every question
e Marks may be deducted for careless or badly arranged work
o Write on one side of the paper only
o A table of standard integeals is supplied

Question 1. (30 marks)
(a) Find jcosx.sin xdx

(b) Find Jsin x.¢os”xex

(c) Find I \/Q—FC;;TE
(d) Find  [6sec’ 2x tan 2xelx
(e) Find Jx €os xdx

(H Find Itan’@dﬁ

. dx
(g) Find 2+3sinx

. dx
() Find o=

(i) Ttcanbe shown that -3

("

- ) (x* —dx+ 5 it

(Do not prove this)

27 +1)(2x-3)

Use this result to find | I—~—*~

(- —Ax+S)

2(x’ +1)(2x - 3) __ﬁ%)f._,,k..

3

2x|
4“5
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Question 2 (30 marks)

(a) If the polynomial 2 - dx’ + dx—3=0 has roots ¢, 3,7, find the polynomial with roots:

i 2a,28,2y
N S
i —,—,—
a By
i, ol phy
) 1 1 1
v, —,—,—
afi ay By

(b If e, B3, y, are the roots of 3 + 2 x4 1=0 find
i at+ ﬂ.z +y?
ii. &y
i, ot priey

iv. apraty’ + iy

Suppose that ¢ is a double root of the polynomial function

P(x)=0. Showthat P'(a)=0

OF O]

i) The polynomial P(x)=ax’ +bx’ +2 is divisible by (x + 1)’
Find the coefficients a and b

2 3
x* x
(i) Prove that R{x)=1+x- 5 + 3 has no double roots.

Mnrks

Question 3 (30 marks)

nax

(@ If I,= Jx e"dx

Y’lel’." ___‘n]
i Show that [, = el
a
|
. 1
ii. hence, evaluate J-xne “chx

0

bY Iftwo of the roots of  x* + xt 4+ =0 areequal, show that 4 P’ =-27r
) p J;

( ) Find [' x.dlx
¢) Find |—====
TJx 4 6x+5
(d) L) =2 +x"—4x+6 showthat P(I+1)=0
ii. Hence or otherwise find all (hree solutions of P(x) =0
© i, Show that j sinx z
e i. Show that |———y—dx =
Jltcos’x 2
x .
. X - xsinx
ii. By making the substitetion x =7 - find _[-—---—4‘——2—(116
o Lreos® x
6] i The function x' +4x’ —2x7 —ax~b has lwo double zeros o and /3.

Find the values of cand f3.

ii. Hence, determine the equation of a straight line that is tanpential to the curve

x' +4x® —2x* attwo distinct points.

End of ixam
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