SYDNEY GIRLS HIGH SCHOOL

c1
i !
ULABORT
) [
W OMN/Ay

2011

HSC ASSESSMENT TASK 3

Mathematics Extension 2

General Instructions:

Topics:

Name:

Class/Teacher:

Reading time - 5 minutes
Working time - 90 minutes

Start each question on a new page.
A table of standard integrals is
provided at the back of this paper.
All necessary working should be

shown in every question.

Total marks - 75
e There are THREE (3)
questions.
e All questionsAare of

equal value.

Integration, Polynomials, Volumes (Sheets 1 to 5)
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Question 1: {25 marks)

2
a) Evaluatej de
1 X

. 1
b) FindJ dx
O ) Vax-x*
2
c) Q) FindA,BandC,suchthat—ngr—SxizAA—jLM
, (x+3)(x*+2) x+3 X742

3x% +5x—1

iy H ,find | ———— g
(if) ence, fin J(x+3)(x2+2) x

d)  Theroots of the equation 2x*—9x?+7=0 are «, Band y.

(1)  Evaluate o?+ f* +;(2.
(i)  Hence, evaluate o®+ £° + 5.

€)  The polynomial P(x)=4x"+4x* ~39%+36 has a double root. Solve

P(x)=0.

f) The base of a solid is the circle x?+ y*=25. Each section of the solid

perpendicular to the x axis is a right-angled isosceles triangle with the

hypotenuse in the base. Find the volume of the solid.

START QUESTION 2 ON A NEW PAGE.




Question 2: (25 marks)

3
Evaluate J' —
o 1+sinx

b)

<)

d)

e)

f)

g)

dx

"
Evaluate foé sin®2xdx .

Use the result I:f(x) dx = _[:f(a —x)dx to evaluate:
J xsm;z( dx
o 1+cos"x
If ax®+ bx*+d =0 has a double root, show that 27a%d +4b* =0,

The equation x* +3x—5=0 hasroots &, # and . Find an equation with

roots af, ay and fy .

Factorise the polynomial x*+3x® —~9x + 65 into two quadratics with real

coefficients, given that ~3-2/ is a zero.

The base of a solid is the region in the xy plane enclosed by the parabola
y=x" and the line y=x. Each cross section perpendicular to the x axis

is a semi-circle with its diameter in the base. Find the volume of the solid.

START QUESTION 3 ON A NEW PAGE.
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" Question 3: (25 marks)

a)

b)

c)

d)

e)

Find _[e" sinxdx.

M Ifl= Isec"xdx, show that I, =—%[sec”‘2xtanx +r(n—2)1"_2].

"
(ii) Hence evaluate La sec’ xdx.
3

Solve the equation 2x* ~9x*~27x+54 =0, given that the roots are in

geometric progression.

()  Forwhatvalues of kis z—ki a factor of

P(z)=z"+2"+112" +92+18?
(i) Hence solve P(x)=0, (k=0).

Find the volume of the torus pgenerated when the circle

(x —‘i)z +(y—4)2 =4 isrotatéd about the x axis.

END OF TEST
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201l Extepnsion 2 Task 3 — Salytions

Solutions : Questlon 1

J L
X
0

du
u=Inx, —=—
dx x

n2 7 7|2
.'.1=Ifu du={% =(ln2)2
2

In} 0 2

dl"'i
x

2(n2)

2
Note : M#
2 2

(d)

{i)

2. -(Zza) ~2) o
(2)43)

. .81
Lya =

J 4x—x* =J' ‘(xdx—4x)

I-f sin™ (5—;——2—)+C

{d)
(ii)

aisaroot =22’ -9 +7=0

L2) =9y e’ +3x7=0
9> a’-3x7

L
Za— 2

9(81) 21
4]

3x? +5x 1= A(x* +2)+(Bx+C)(x+3)
letx=-3=27-15-1=114 . 4=1

e}

Rootare a,a,8 = P(a)=P(a)=0

P(a)=12x" +8x—39=>12x" +8x-39=0 .

2z — . —
| coeff. of x* =3=4+B . B=2 (2x-3)(6x+13) = ij_z or 13
constant = ~1=24+3C 2 6
3C=-1-24 . C=-1 P[3)=o Lol
A=1,B=2,C=~- 2) . 2
33
=l >+=+f=-1 5 f=-4
2. PREN £
i.e. Theroots are x=2,z,—4
2°2
: f )
) I=J( 1, 2x- 1)dx U LU P
i) x+3 42 2
1 2% 1 Vi = (25270
=ll==ta s %
x+3 x*+2 x +2 s E 5
—_— — 2 — —_——
.'.I=ln(x+3)+ln(x1+2) V—2J(25 t)dx —2[25x l
1 af x 500 .
——=tan"' | == [+C SV =— units
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Question A
x
a) X =Se sl o cdo
o \
U= N = siey o
' 2
w e Nz S S

L ac
T - coso + (e C.08 D¢ Ay

]
Us € N =cos

= e Nz Siny e

o x o
(e cosxdy = € s\ — (e Sln oC ddDe

e
=2e egnox =T

o -
P e cogx re sinn— L

2T = * (alox—cocx)

<

=4
(slno —cosx) +C
< )

T = 1l
2

b‘u_) T =r5ecn:><‘.dx

n

n-2 2 -
= SEec, o..s5ec :x_d:x.
- n-L 1} S
U = sec e . N_= Sec. D0
' n-3
u_ = (h—TI_) Ser o .secxtyamde N = tan o

n -2
= (n—2>zic o o Ta g

: n-2 ‘ ( n-2 o
Lo = cec :>c+c.n:x.-—(r\—2§4—-r Seton oe ase

-2 : -
= ses :r.\-o.n:c-‘(‘n—-'l\'(cp: z-m(ﬁaz;x—-\)dx

n-2 n-%

2 Ser  etano—(n-=2) (4ec orcine +(\n—-2)‘gs.g¢;_;x._d_;x‘_




. kS .
T ool ~gec T -\-c.n“'.? + 4
) 3 b

S YN
=1 §483 — 4 1)+ 4
31 3&3} 313
‘—‘4_%_\5'——4 + 4
3 iz | 313
= 36-4+1
afz
= 44
a3

3
) 7> —'c\:x.z—-l’l:x. +54 s 0O
Let roots De K el otc
o
K x ot pthe = —27].
-
3
L = =27
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~2
T =s=2 setan ot ~(n=2YT & (o-=2)T
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ne2
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%
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3
=33
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—e—6c =\Sr

20 4S9 =0

(2o +1)(c22y =0

i 2-ki e o {‘mc’ﬁor‘_ then 2 zki 1S5 o _root.

4 3 2
PCi) = (i) + (ki) + 1 (ki) £A(ki) r18
3
O =W i* s @ s squi s
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kY i 418 =0 _ Gk ~ . =0
(= =2y =0 | k(a-¥) =0
=% on =2y _ k=0 (Iia) case)
k=t3
.kt

WY (2-30) ard (2430 are  Lociars .
2 < 2 ¥

ks 2
(-2 (2e231) = = - 9%
\ 7\ 7

A
=32 +9

4 3 2 2
Z 42 s\ 492 116 = (2 *‘q\(ta;_-&bi-EC_\

E.a'uor\"lns coefcienis ! o= b=l
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4 2 k% . 2
F2 42 Wz x93 418 =(\21 +q\(\z +2 +2>

(::4:' +A) oo £242) =0
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