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e Time allowed — 60 minutes (¢)  The graphof y = f1 (x) is drawn below: 2

s Start each question on a new page. Ay
e Attempt all questions and show all necessary working.

e Answer Question 1 (c) on the answer sheet provided

e Write your student number at the top of each page.

e Marks can be deducted for careless or badly arranged work

¢ Mathematical templates, geometrical equipment and scientific calculators may be used.
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Question 1 (continued)

(d) The half life of a radioactive substance is the time if takes a given 2
amount of the substance to lose one half of its mass. It is given that
the half-life of plutonium-239 is 24 000 years.
Assume that plutonium-239 decays according to the law:
M =Me™ where M = mass
1= time in years

M, and k are constants

Find how long it would take for an amount of plutonium-239 to lose 80% of

its mass. (Answer to nearest year)

(e Consider the graph of y = f(x)
Y

Siobhan wants 1o calculate th¢ value of x,. It is the root of the equation

J(x}=0between 0 and 1. She uses Newton’s Method.

(i) Explain, graphically, why the x ~ value of A is a better choice than 1

the x — value of C as a first approximation of x,.

(i) Explain what would happen if Siobhan used the x — value of B. 1
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Question 2: (13 marks)
(a) x*~10x+7 =0 has a root between 0.6 and 0.9. Use halving the interval 2

method twice to show the root lies between 0.675 and 0.75.

(b)  The diagram shows a sketch of the function y = sin™' x

B __c__[y%

_x
-1 \\\}__% 1
A
) What are the coordinates of B? 1
(ii) Show the area of the shaded region is 2- units’. 3
(iii)  Hence calculate the area bounded by y = sin”' x, the y — axis 1

and the intervals AB and BC

(c) An ice cube tray is filled with water at a temperature of 18°C and placed
in a freezer that has a canstant temperature of —19°C . The cooling rate of
the water is proportional to the difference between the temperature of the

freczer and the temperature of the water 7.

T satisfies the equation fidl = k(T +19)
t

ter

(i) Show that T =—19.+ de" satisfies the equation for 3—? and find

the value of A.
(ii) After 5 minutes in the freezer the temperature of the water 3°C . 3

Find the time for the water to reach —18.9°C.
(iiiy  Sketch a graph of Temperature versus Time labelling all 1

important features.
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Question 3: (13 marks)

(&)

(®)

©

@

(i)

By using the substitution x=tané evaluate J

Show that the equation ¢® = x+2 has a solution in the interval

l<x<2.

Letting x, =1.5 use one application of Newton’s Method to

approximate the solution to 3 decimal places.

3

Y (l +x2)y'

Consider the function y =cos™ (x~1).

@

@i

(iii)

Find the domain of the function.

Sketch the graph of the curve y = f (x) showing clearly the

coordinates of the endpoints.

The region in the first quadrant bounded by the curve y = f (x)
and the coordinate axes is rotated about the y — axis.

Find the exact value of the volume of the solid or revolution.
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Question 4: (12 marks)

(@)  Find the exact value of sin[tan“(—;—l) +cos™ [%]:l

U 1
i Show that ——=1-——-
® @ ow ha w1 u+l

dx
1++/x

(i)  Hence find J

(c) y=sinhx is an example of a hyperbolic function. It is defined as:

sinhx = —;—(e" - e"‘)

. .. dy

Find —

G  Find
(it) Explain why y =sinhx has an inverse function

(i)  Show that f'(x)= 1n(x +yx +1) for all x.

END OF PAPER

using the substitution x =u*
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x" dx =——x"", n#-1 x#0,ifn<0
n+1 :
1
—dx =1Inx, x>0
x
ax 1 ax
e™ dx ==e", a#0
a
1.
jcosaxdx =—sginax, a#0
a
j. 1
sin ax dx =——cosax, a#0
a
2 1
sec” ax dx =—tanax, a=#=0
a

1
Jsecaxtanaxdx =—gecax, a=0
a

1 1, 4 x
—dx =—tan” 2, =0
a’ +x a a
1 o X
————dx =sin” >, a>0, —a<x<a
a® —x? a

J———,P_l;_a_zdx :1n(x+1/x2 +a2)

NOTE: Inx=log, x,

SCEGGS Darlinghurst
ion T Math

ics A Task 2

T’\G\}\'\wl\un Belension \ ~ B rnessonant Tesh 2 USC 2007 — 36‘-'1"""5

i e i \/‘ J
/g_" a) I) CJ‘)& = S\r\- R g

>
o -

EN

Cele - 2

: 3
A 3'\\) j x(x-1> I P
. dq = . a\"ﬁL

:j@uz) Wda V

@ I
T—\JU& +2u du

i / Cele — 2

t
«
Clle
7

"
T

?

P
L
Lo

N

\
A
= % v Cele — 1

A4 ¢> Reler to anbwer  steant W

Communication = 2

Hochy o

W,EW

T b arapelidn et

= o,




/;, d) -p\noh\’. \(L P"\:r_’\_z “)"M'E‘—lq—ov

w28 ee3
Mo = Mys-
. [
i £
2

= 24002 %

(P
3
v = W(4) v

14 oo

! = "2-‘6q¢\0" K&S\J‘C:l)

frd & hn M= 02,
e
o M=\ e
T
Q-2 = 2 |1—‘—0-W\~:§-7_

\r\&D-L) =Lt

k= \a!O-z)

ke
= \m(o»z) ¥ 24 o
n(3%)
= 5530 (o mend et ao) ¥

T N dewe 595716 s da \zwa 8O% --(: a3y

/( f_> -‘> M )1_5,,\)— o B {..3—5 _IA,._ o oinn aloss

Commsticadion —\

/‘ (\) J(\-.»_‘Srr.Jou- Q,C P Vo ‘La.h%v\),_ N Lo
B L O 1) NV W SO0 s
219

*\)-IA-\J;o«\:- m)‘senl Hoas ML war
v

o
=

L. .\mkﬁl May ~ed b Ml s,

L2 rasmncaiton ~

Aake: mX oM, L

Start A New Page

Answer Sheet for Question 1 (¢)

SCEGGS Darlinghurst
Year 12 ion 1 M ics A Task 2




@1:°‘\> —N-«Q = ;J—\o“,.;--]

A Pleey=r0240
- Plo-a) = =1 3439
0.63+0-9 = O-715

2

,(‘(Q.-‘S) - —O. 12359... s
RN W VOO Uy WPPPU S P amdl O-7

0.6+ 075 = 0615
2

—C(O'L‘lr> = 0.45754.... v

Ceoad oy Gedeann ©:677S emd Q-TF
A 9;)&(— %) v
4 %) :)-S“"“

Bosen = \ 3“3 3\ J

3
>
*
13
-
¥
¢
1
Vann
~
!
=)
S’
&
F
z
y
J
]

T Mo tonolonens
\I:u —-~-J— SLL\ )ﬁ&
wel\oa aﬂ -c(o b)

§ £swa)

1 1
b comrm oo SLO\../
p(«e.)z-uv\ - ..4_..})-
Shle e vem o

LLQ-‘I‘S) c\ _((:,.Q‘lf)

dona, wa

S et \u,\./.a,al\s lewJ—)
b !

Lecnmn v & slou
ol%:—‘\_a,\ e odd e
(so-/l\g-\n-/ ebaol Lo
\raJ ,Q\_J\ Jany anre

e )

“h
. j sy 49
b3

"J IL“:) 3

e

2 \> fd e

( 2w a2~ %) ornds

>

Sh T = khe
Gk
Stws = 8T WS = L(T_\— IG{)
2 AR ("R Y
= kLle = \(_(—\o\-\—An_ x\ﬂ\) v
= bt
Sl L BS SRS
T = —\o\wﬁl—u— sw\\ss-u-s I -Qﬁ‘v‘;lﬂ/\

e ko T\
! Ve =

| X -]
-9 4 Ao

A= 37 J

T=3 L-¢
s
3 =-1q £37e
W
22 =375

Yo

J.osn SNV P

Q—'—“wl\\j -3

dome wa i

domn N \,7 nty
b\.“\ (_n.,_‘A \DKCLJK> .
By  woars ol

‘37 -11'“1 If\(_ouou-
valans ,Qv- T A( (S




[ L T

(AGWQL'- s-na_"

QS o.) i) .L,“ sWA2 —> p_‘\_,\_l e
A IR R N
—c(‘) = L“"\ -2 . "p(b) = Llal_]_

= —O- 2 El... L O =3.389.. O /
s S0 22 od [) yo el ,C('w) W comdsar s
M ,(\(—“) ey e ranl [ NPT TRY c-.r‘elwel.
(_p“'-lf\“..s-"‘—‘\'—\
/5 '\z) Flay = My
W, = 1T — f(‘g\-s) v
#‘(\-s)
=g — ,Q_'“;— rg-2
PR

1.2\ ¢ ("ro 2 s ()\.) \/
((QN‘CLL ro-"\f)\\5>

L€
/ i\o (;\ﬁk.
35 > j% (H—I")’,L

n

”n z=laaw x=2{E =T
3

d\-vtukz_"&c(& N=}) O=m
g T
; “'!s
= sleds [/
(14 donte)™
A 14 9)
[
%

2
S&L@d&

(Su. ‘\9)3"—
=
o

T AT — T
3 LN
=I5 -3
3 T Care — 3
= {2~ ‘/
2
/[ o>i> AN e ]
cen e v
P 3
1- -cvsrn.(:\-\
v fae tant
<l (,%) ity
% I~y
CQ-\.WN\-.-:.M—L
. Py
t 2

£ o)

c%s}-‘— RaT
W (=-$J—¥\

v 2
V= ‘WJ Qo 3»{\) AJ \/
“‘l“‘wst} a zcaj ESAY J‘3 As.-a [195:3“—(21333:\
. ‘gsj-i \.\-wsJ)
“j 2

_}l’\os\j—»ZujA— &ij

VW




=ﬂ‘[#5v\13 3 2,\,\\3.\. %3‘}0 /

= T[(T‘g&v\'l(\ b TR 33“> - K°+Q+Q)l

I s wyezw
Fa

= '5\'\’1 uf\Js '/ (Z‘L"*”'\\'\ -3
= A
- . -1
P& « et ot = M‘(—i) Fn— ITTS (?:—S)
/g dewa = —-_%’ v cos o = 1_,3

= e 2 4+ 23

B3 v 3
= =2 o+ 2

3

= —32{4'5; 4+ 2 (Ll.ﬁ'aw\vs“ X

3% -3
= -l VY

<

/| b)i) Russ \— _\

= AL~ N
S
= A
[
/‘)/A'\\> J)v\ Vk—;u\,'
)4—\{"\7\ J\V\-’ ZV\CA»\

Cale - 2

Do ol o
ot $.\.,dv-5-) NlaJAth

K wer A~ G zi.,zo},

b SR My S NP
o M()\&.Lk ¥ i~

o ot \\Lj,‘l\,:.)_

c AR s nlia®m) sV

/‘ Iii) Gom PRARIRIPY ok Lo L allw

Aq So Lo ah W
>

‘s (VN [CNT VI T -(—\n.

,0.,13—2«1-‘3—\13 /

b »o= e

Ml—— 2w =\ =0

[N TV X ‘!kZu,)l—_q—_ [

2

= 2wt g tad

I\
(J
5
1
~
*
B
I

vy o p\s:\a:)o-:u. \r\uu_r_sﬁ —c\»\u\-u—\

/

¢ e e o=l

Do xll

\/-tu7 (Jonr M'*>9~v3
Vova. oo e 3

\ '\\k A - el

N ’J\?»

e l-o’\u\ﬂM (8
(sr/\LMj

Vary b comdhidhales

[PPSR SV prages

ORI PO )|

i
2




