'Sydney Girls High School ' . : . Question 1 (20 marks).
()  Find the following integrals:

@) sz” dx

x*+4
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HSC Assessment Task 3
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Mathematics Extension2 o [0
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Topics Assessed: Pol omials Integration. . ‘ i) j ’ 5—-x A
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General Instructions: ' i - o 7 o (b)  Without evaluating the integral, explain why J._zz sinxe™ dx=0.

¢ Reading time — 5 minutes. : -

¢ Wotking time — 60 minutes. R _ (c) Evaluate_‘.I\M—x2 dx.

e There ate 3 questions which are of equal value. Co ' ’

e Write using black ot blue pen. _

* Board-approved calculators may be used. ) ‘ (d @ ° Provethat J’“ f(x)dx =r fla-x)dx,

e All necessaty wotking should be shown in every question. ’ ’ ‘

e Write your student number cleatly at the top of each question and clearly number each s
COoSs™ X

"
.n . 2
question. : (i)  Hence or otherwise evaluatej —————dx.
v o cos® x+sin’ x

e ‘Total Marks: 60




Question 2 (20 marks).
(a)  Evaluate J.ez" sin xdx.
0
(b)  Use the substitution ¢ = tan >to find J'__dx_____ .
2 54+4cosx+3sinx
(c) @ Find real numbers A4, Band C such that:
8 4  BxC
(x+2)(x2 +4) x+2 x*+4
(i)  Hence find —————8— dx
| G
(d) A polynomial function is P(x) = x° +x* +13x> +13x* —48x —48.
Factorise P(x) over the field of:
@) Real numbers,
(ii)  Complex Numbers.
(¢)  Factorise x*+4 over the complex field.
® @, B andy are the roots ofx’+ax+b=0. Find the cubic polynomial

whose roots are af,ay and fy .

Question 3 (20 marks).

(@

®)

(c)

@

(e

@) Show that 2+iis a root of the equation
27°-57"-2z+15=0.

(ii)  Find the other roots.

Solve x* +2x* —2x* ~8x* —Tx~2 = 0 given that it has a root of
multiplicity 4.

Given that a, 8,y are the zeros of P(x) = 2x° —4x* —3x~1, find: -

@ >
G Y
G Ya

The equation ax” +bx*+3 =0 has a double root. Show that:

b*-12a=0.

1

@ Let nbe an integer greater than 1 and let I =j 2 —.
0 (x2 +1)

Prove that 2nl ,, =27"+ (271—1)],1 .

1

(i)  Hence, deduce the value of J. T,
o (x +1)
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