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Question 1 (continued)

(d) The half life of a radioactive substance is the time it 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
¢ = 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)

(¢)  Consider the graph of y = f(x)
y
B

~
=
—
3]

Siobhan wants to calculate the value of x,. It is the root of the equation

S (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;.

(i1) Explain what would happen if Siobhan used the x ~ value of B. 1
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Marks
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 _cly%

x
-1 \\\\_% t
A
) What are the coordinates of B? 1
(i)  Show the area of the shaded region is 2_2‘5 units?. 3
(i)  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 constant temperature of —19°C . The cooling rate of
the water is proportional to the difference between the temperature of the

freezer and the temperature of the water 7.

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

(29

(1) Show that T =-19 + {e” satisfies the equation for ar and find

the value of A.
(ii)y  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.
(iti)  Sketch a graph of Temperature versus Time labelling all 1

important features.
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Question 3: (13 marks)
(a) (i) Show that the equation e* = x + 2 has a solution in the interval

l<x<2.

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

approximate the solution to 3 decimal places.

3

(b) By using the substitution x =tané evaluate J' dx >
Y (1 + )52)/z

(c) Consider the function y =cos™ (x - 1) .
) Find the domain of the function.

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

coordinates of the endpoints.

(iii)  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.

Marks
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Question 4: (12 marks)

- 2
(@) Find the exact value of sin[tan“[—z—l) + cos'l[gﬂ

u 1
i Show that ——=1-———
® © ow tha u+l u+l

using the substitution x =u’

dx
ii Hence find
@ f 1++/x

(c) y=sinhx is an example of a hyperbolic function. It is defined as:
. 1
sithx=={e" —¢™*
=L —e)
. .. dy
i Find —
® dx
(it) Explain why y =sinhx has an inverse function

(iii)  Show that f™'(x)= ln(x N +1) for all x.

END OF PAPER
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n 1 n+l .
x" dx =——x"", mn#-1, x#0,if n<0
n+l1
1
—dx =1lnx, x>0
X
fﬂ 1 ax
e™ dx =—e%, a#0
a
[,
Jcosaxdx =—sinax, a=#0
a
j. 1
sin ax dx =——cosax, a=#0
a
2 1
sec” ax dx =—tanax, a=#0
a

1
jsecaxtanaxdx =—secax, a#0
a

1 1 a X
——dx =—tan"'Z, a=0
a“ +x a a
1 L
J————dx =sin" =, a>0, —a<x<a
a® —x* a

J—-—x—z\/_l_———az—dx =1n(x+,lx2—a2), x>a>0

Jﬁdx =1n(x+1/x2+a2)

NOTE: Inx=log, x, x>0

A, @) ;>

SCEGGS Darlinghurst
Year 12 Extension [ Mathematics Assessment Task 2

\J\o‘)‘\«wlus. BEedension V ~ B scessmmnt Tasl 2. WSC 2007 ?’_»Se‘d“'l‘*‘{

" Ha\w
T
/7_ ﬁ\) jx.(x—z)gdw

7
1

= S\r\- w4
“+ Cele - 2

‘L)’ “w = -

du = L. dw

:j@n) W v

:\J\ U\L-»— Zu«f dha

1"
K

('

¥

i\
T

?

1
-
L

AN

1 / Ceaele — 2

Celc — 2

/L L> ?\n.xw “3 Bn Sprar sbuu-“' \/\/

Communscation — 2

Remertisr lo eharge
Lochy o



Start A New Page

Answer Sheet for Question 1 (¢c)
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