Sydney Girls High School

2012
HSC Assessment Task 3

Mathematics Extension 2

Topics Assessed: Polynomials, Integration, Violumes,

‘General Instructions:

® Reading time — 5 minutes.

o Working time — 90 minutes.

e Thete ate 6 questions which are rﬁbt of equal value.

e Write using black ox blue pen.

e Board-approved calculators may be used.

e All necessaty wotking should be shown in every questlon

e Wiite your student numbet cleatly at the top of each question and cleatly number each
question.

o 'Total Marks: 80

Question 2 (13 matks) Start question 2 on 4 new page.
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Question 3 (13 marks) Start question 3 on a new page.

@)

(b)

1CY

Find the equation of 2 monic polynomial with real coefficients of degree 2,
given that it has a root at 2+3i.

Factorise x* +4x+5 over the complex field.

Find the value of a such that x* +21s a factor of x* —6x*+a.

The polynomial P(x)=3x"+4x*—2x+1has roots @, f and y. Find the
equation of a polynomial with roots:

@ 2a,2f and 2y

(i) o, frand ¥

(@) ofarand py
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Question 4 (13 marks) Start question 4 on a new page.
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If a, B,y are the roots of x* +3x* —6x+1=0find:
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th cubic equation x’+ax’ +bx+15=0 (whete aand b are real) has 2+ias
e

root. Find eand band solve the equation.

;l:}-lxe equation 2x° +3x* —72x+a = 0has a double toot. Find the possible
ues ofa.
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Question 5 (13 marks) Statt question 5 on a new page.
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triangles.

Find the volume of a solid whose base is a citcle with equation
x*+y* =36. Cross sections perpendicular to the y axis ate equilateral

Find the exact volume of the solid formed if the citcle x> +(y —2)2 =1is
rotated about the x axds. '

The area enclosed between the curve y=(x~3)"the xaxis and the line
x=4 is rotated about the y axis.

()  Dtaw a diagram to show the area.

{#)  Using the method of cylindrical shells, find the volume of the
solid formed. : .
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Question 6 (15 marks) Start question 6 on a new page.

@)

The diagram above shows a solid that is 44 units long. The end ABCis a
right angled isosceles triangle whose equal sides ate a units long, The end
DFE is a right angled isosceles triangle whose equal sides ate 2aunits long,
Both ends are perpendicular to the base. The diagtam below shows the top
view of the solid.

2a

Ha NOT TO SCALE

-

TOP VIEW

@ Show that the volume of a thin cross sectional slice taken x
units from the front of the solid is given by:

§V=—1—(x2+8ax+16a2)§x.
12

. (@) Find the exact volume of the solid in terms of a.
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(b)  The atea bounded by the lin;s y=x+1, x=2,x=4and the xaxis is rotated 4
about the linex=5. By taking slices perpendicular to the y axis, find the
volume of the solid formed. -

© @  IfL=[Zcos"xdy, n>2show that I, =(n-1)(7, ,~1,).

n

n
(@)  Hence evaluate J.ﬂz cos’ xdx.
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