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Question 1: (12 marks)
(a) Find:

@ J dx
16 -2

(i) Jr x(x—2fdx using the substitution u =x -2

) Evaluate:

J
21— 4%

@ The graph of y = f(x) is drawn below:

Ay

\

A4

-1 1

On the answer sheet provided sketch y = 7~ (x)

Question 1 continued on the next page
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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
t = 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 to calculate the value of x,. It is the root of the equation

F(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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Question 2: (13 marks)

x* —10x +7 =0 has a root between 0.6 and 0.9. Use halving the interval

(a)
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
= ~tY
B C
%
x
-1 \ 1
R\%
A
@ ‘What are the coordinates of B?
’_gi)' Show the area of the shaded region is <~ units?.
i)  Hence calculate the area bounded by y =sin™ x, the y — axis
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 T.

T satisties the equation % =k(T +19)

@) Show that T'=—19 + Ae” satisfies the equation for ar and find
d a

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

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

important features.

.
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Marks
Question 3: (13 marks)
(a) @ Show that the equation ¢* = x+2 has a solution in the interval 1
1<x<2.
(i)  Letting x, =1.5 use one application of Newton’s Method to 3
approximate the solution to 3 decimal places.
B dx
By using the substitution x =tand evaluate J' % 3
Y5 (1 +x y
(c)  Consider the function y =cos™(x~1).
@ Find the domain of the function. 1
(i) Sketch the graph of the curve y = f (x) showing clearly the 2
coordinates of the endpoints.
(iti)  The region in the first guadrant bounded by the curve y = f (x) 3
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)

(a)  Find the exact value of sin[tan‘l(%l] +cos™ (%H

@  Showthat ——=1-—
u+1 u+l

o

P
{

(i)  Hence find jﬂ using the substitution x ="
1++/x

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

. 1
sinhx=—{le*—e*)
x 2(@ e )
@) Find 2

dxe

(i)  Explain why y =sinhx has an inverse function

@i) Show that £~ (x) = ln(x +4x + 1) for all x.

END OF PAPER
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Answer Sheet for Question 1 (c)
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