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Year 12 Mathematics (ExténsiongZ) ; Name:

HSC ASSESSMENT TASK 3 ‘

TERM 2, Week 6,2006 g Teacher:

RM Monday Sth June 2006

e Attempt ALL questions. Marks may be deducted for careless, insufficient, or illegible work.
Calculators may be used. Total possible mark is 50.

e Begin each question on a new sheet of paper.

o TIME ALLOWED: 95 minutes

Question 1:

(a)

(b)

(c)

(d)

Find the indefinite integral for :-

jll{dx
x

By making an appropriate substitution find:-

J xv3x—-1dx

1) Find real numbers a and b such that for all values of ¢,

1 _a N b
2-01+2t) 2-t 1+

i1) Use the substitution ¢ = tan (g) and the identity in part (i) to find
’ d6
3sinf +4cosé

0

Find the indefinite integral for :-

x+3

—_— dx
Vxt-2x+5

(18 marks)

1l

2]

2]

[4]

[4]

( Hint : you may need to use the table of standard integrals to complete your answer )

Question 1 continued over page



(e)

i) Find the indefinite integral for :- 2]

3
f a dx
xt+1

(Hint: degree of numerator is greater than degree of denominator )

it) By first integrating using parts and then using the result from
part 1) above evaluate the definite integral:- [3]
l
J x* tan™" xdx
0
Question 2: (START NEW PAGE) ( 18 Marks)

(a) The area bounded by the curve y = x(6 — x) and the x-axis is rotated about the y-axis.

Yy

1) Use strips perpendicular to the axis of rotation and show that the 2]
x coordinates of the end points of these strips are 3—,/9~y

and 3+,9-y.

i) Hence find the volume of the solid of revolution in terms of 7. (4]

Question 2 continued over page



b) The region bounded by the curve y = (x—1)*, x=1, and y =1 is rotated

about the x-axis.

Aky
2
y=(x-1’
0 3
0 \f 1 i’
-1
1) Use the method of cylindrical shells to find the volume of one
shell 6V .
i) Hence find the volume ( in terms of 7) of the solid described above.
c) The base of a solid is the area of a region bounded by the ellipse whose equation is

4x*> +9y® =144 ( note: its cuts the x-axis at 6 and —6 and the y-axis at 4 and —4 ) .

Each cross-section of the solid formed by a plane perpendicular to the x and y plane
is an isosceles right angled triangle with its hypotenuse in the x and y plane.

Find the volume of this solid.

ﬁ

=

Question 3 over page

2]

[4]

[6]



Question3  (START NEW PAGE ) (14 Marks)

A wooden block of height H cm has the shape of a flat-topped square “pyramid”
With curved sides as shown above. The cross-section /4 cm above the base is a

L

Vh+1'

Find the volume ( correct to the nearest cm ) of the wooden block given that [6]
H=L=30cm.

square with the sides parallel to the sides of the base and of length [/(h) =

b)

i) If I, = J cos" x dx show that I = 1 cos™ x sinx+ 771 I,. 6]
n n

ii) Using the substitution x =cos$ and result from part i) above evaluate [4]

END OF TASK



STANDARD INTEGRALS

g‘ﬁ
&
8
&

{

. g X
sin” —,

Q

nz-1x#0,if n<0

x>0

az(

az0

a#z0

a>0, —a<x<a

ln(x+m) x>a>0

1n(x+\/x2 +a2)

Note Inx=log,x, x>0

11






Year 12 - 2006 Term 2 Mathematics (Ext2) Assessment Task 3

i) f= fon £
(./71 ‘:'{ 4{’(2% C/b
= 248 ) e

=3 (141 de
C/é = 2__(_// /

l/)(’l 25 fs 7 ?fj__é_"

(X__,)z.

;/)(’;7)1,.;,5' f?‘ I)j //;(_,/

Suggested Solution (s) Comments Suggested Solution (s) Comments
, o ‘ ) « 2F
@(ﬁ) j’_/;)l:& dOL (Z:Z‘; Z“’j.j -1;’7‘557_/2_)( ;/_;/7
(1?/ W = j’"’( RY '7l0
~= o, GASEr / ;
L j{/( e -~__261 fC Vo oot | = _{ dt /
. 2 . )
(Ll kgl 0
% /
(b) It"{ U :37L~_/ = L f——L 7 2 (7,71
=3 e 5 Ja-t) (1r27)
L= (((utdi), A L /
?’f ;’5 /&;6& =L ,Aq/ /724 / \//
G furrutde 0[]
(e h )3)9/ )
= )y G )l e o = L /Y -
(7 5 + 3 ' T+ C » 5— (,ﬁ) 3 -~ _/7‘) Z)
-
| =& ( I«fl»/) rl_;(z-{-) [(/} Z‘“: j X733 (’L;L )
Wi f - : — - “ Gt~ /5 ’
eheza =, *50»*“‘?//' T=4 et e
T2 D =5p>h=B Ve-mts ) ST -

\

/




Year 12 - 2006 Term 2 Mathematics (Ext2) Assessment Task 3

Suggested Solution (s) Comments Suggested Solution (s) Comments
(€) .0 @ P
(') gw-u N —? =0 7
- S.)c Y d o = .éz‘/;;:;;-//f
w4 : —
| - =31 /9-
= 'i?tz" 4 I ) 4 M ) k 4 J
. —
0 bt || )
7 =T /)( - 7( ) S;
. - = 2 V
['( = Ao 'S¢ 6'4?( /71% F/}%f 9-3 /3‘/5__)_/9
(7’[/ = 7Ll

V:'g)(

=7 j (475 )~ (5-47 )"/

L~

7

S

kr-f[:[";jytz’/‘rn (:/ ‘f __(4(!/ _
Jitx /‘jaf(77)¢ gﬁ;.ﬂﬁ/,é_ 41
[5”/4")(\ f)(~ "J/ A _ o
/ -://j//2 /9?‘-/
;[.{ 1 /7/4.,. 2 ——-é 2n 7,_,21441/12//) ://;07 )3/2 9
=/ //22(7‘7
- /_é (7-2%2%2 // D 2 /O
= 247
F20) g=6n—n* ¥ ;) 2 ¢ gpt”
(7, (=burg) 14— 7 /¢
= ‘(;“S)xf'ﬁ) ?/ 5}/{ [ /
. 5) - / gl/- Q'Tg,(q/-ﬂ) SJ “
) = /‘%1’_
PoTE >y = Gu-p)®
M) = t‘/j /
w= / 26
= (=



Year 12 - 2006 Term 2 Mathematics ( Ext 2 ) Assessment Task 3

Suggested Solution (s)

Comments

Suggested Solution (s)

Comments

'lfga./j c()x/
,2/7J D

{

e
f:mj y (I -(”/*@))Cf,

- g 3 €
- _Y { b — X e
7 sex 5 ](9

S RN
=27 [ lg— ] - [z /
ht/ |
- ’ / V=Lt v
' L/ |
(c) , e[ Wi/
| j h/
h 45 - v . g
2 d = L"[./"h(/f//] vd
/Derf'.. /Q,}/.f = ‘3 “ . | _ o .
. ,4‘_(“;%.(2‘3);] :j // - in/h ('77‘/) /
o 2 L =H =30
v je - / L= 3 3/ ,,
= 1§ (jz cht ;_—’ 309/ c—mB'./
¢ //
:-g g 36 —>* o
Wo7e % %= /95— 42
97 (1%9) = L (5




Year 12 - 2006 Term 2 Mathematics (Ext2) Assessment Task 3
Suggested Solution (s)

Comments Suggested Solution (s)

Comments
&3 b)

:f&:oﬂ-;( Lo X (’4:. v/

H = L‘coﬂﬂ)g cét :(/’" m”;(i

rm)f/
v = con vV = Sray.

-~ A~/

Ly T en” ) Sy '/ffn*f) w0, , f( (4;./
A~/
=& NSk £ L 12
//7 /) ) ¢ ({( —

-

) /mﬂ)( (4(1/
20”3 simx 4 € 7 ~ |
= /7'/) - —_— /,—7_//[)7 /
; - ./ 1~/ '
by = oA s

/] W Siny B =/ Z,_, —

A "lf; 15 :/;/ 5 Srax %-5’ 9/,,,-,]2
- , PR
/ 3 ) © 3

, { zé ~
Jd . f 7l>—2—— ’ ‘—f&az’é _)(S/f-réa/ﬁ
C " TH

.
C
(
{
® o
i
NN

= tes’d
7 %
= fao}é e :ZS
5 :
.}) T ¥ 0D ) Simx ,L%

Z/ = f;m)c K= s T




