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Question 1 (6 marks)
Differentiate the following with respect to x, without simplifying,
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Question 3 (5 marks)
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Calculate the maximum and minimum values of

in the interval 1 <x =5,
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Question 2
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Question 4

(5 marks)
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(5 marks)
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Question 5 (7 marks)
Let f(x)=¢™ and g(x)=ﬁ,

(a) Determine expressions for f(g(x)) and g(f(x)). [2 marks]
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(b) Evaluate f(g(0)) and g(f(0)). [2 marks]
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(c) Determine the domain of f(g(x)). [1 mark]
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Question 7 (6 marks)
Let A denote the set {1,2,3,...,999,1000}, the set of pesitive integers up to 1000.

(a) How many numbers in set A are not multiples of either 4 or 5 or both?
[3 marks)
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(b) How many numbers in set A that have at least 2 digits start and finish
with the same digit? [3 marks]
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Question 6 (6 marks)

The diagram below shows graphs of y=+vx and y=0.5x. Find the shaded
area.
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Question 8 (6 marks)

The function r(x)=ax+bx? +£ has the following properties;
o 1(2)= 120
e 1(x) has a stationary point when x = 1
e 1(x) has a point of inflection at x =-2

(a)  Show that the constants a, b and c satisfy the simultaneous equations:

4a+8b+c=40, a+2b-c=0, 8b-c=0. [3 marks]
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Question 8 (cont)

Question 9 (4 marks)
(b) Evaluate the constants a, b and ¢ by solving the equations in part (a). Consider the conjecture:
[3 marks] “‘every prime number greater than 3 is one more or less than a multiple of 6”.
L{_ 2 sL +c =teo ( ‘) (a) Show that the conjecture is true for three values. [1 mark]
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Question 10 (8 marks) Question 11 (9 marks)

A local supermarket sells two brands of milk, X and Y. They sell x

For events A and B, thousand cartons of brand X and y thousand cartons of brand Y.
P(ANB)=0.12, P(4~B)=032 and P(Bl4)=04 Each carton of brand X makes a profit of $0.80 but each carton of brand Y

makes a loss of $0.20.

(a) Calculate P(4) (3 marks] The feasible region for the supermarket's weekly sales is shown in the
S

A P(aln) = P(Bnw) \/e,},,.-}m diagram below.
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Question 11 (Cont)

(c)  Ifthe profit on each brand X carton remains as $0.80, to what value
can the loss on a carton of brand Y rise before there is a change fo
the point in part b) that creates maximum profit? {3 marks]
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Question 13 (6 marks)

State the sequence of transformations, in the correct order so that the
graphof y=143¢* istransformedto p=-2+9e7",
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Question 12 {9 marks)

A continuous randem variable, X, has a probability density function given

e 0<x<2
by f(x)=42k 2<x26

0 otherwise

(a) Determine the value of k.
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Question 14

(9 marks)

A skydiver drops out of a plane from a height of 1000 m, Attimet

seconds after she drops out of the plane her velocity in metres per second
is given by the formula,

18(1-e™")

The graph below shows the velocity at time t seconds after she jumps.

(a) Find the velocity of the skydiver after 20 seconds.

[1 mark]

I/a.«;wu-

(b) Find the acceleration of the skydiver after 20 seconds.  [2 marks]
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(c) Find the time (to the nearest 0.1s) when the skydiver's speed is
increasing at the fastest rate, [2 marks)
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Question 14 (Cont)

(d) Find the time (tc the nearest 0.1s) taken for her to fall to the
ground. [2 marks]
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(e) Find her speed (in metres per second to 1 decimal place) when
she hits the ground. [2 marks]
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Question 16 (6 marks)

T 10

The diagram above shows a semicircle with equation y=+100~-2>. The
line OA is moving so that A moves around the circumference of the circle.

When the y coordinate is 8, the x coordinate of point A is increasing at a
rate of 2 units per second. Find the rate at which the y ceordinate of point

A is changing at that same instant.

ANJ:@'{/_“ /OL}—L\FV!{

o e o |

= —2ued (100-) < 2 o Afedid

= g B
mﬂ_ / )(75
=8 W= 3 =D =6 P

lj y=

ol 2 .y weh
J = b J.;uww{_.:utn AJZr_a-ij ?_‘J/y y
18 —:—-G b CXJ‘DY'F(-:c.ﬂ "Jf\crﬁﬂ-h:j GJ' ’S UL:/{',/;
Ve

(ﬁz siler Jf gt gt cw;.‘deml) @

See next page

Question 15 (9 marks)

An amateur golfer plays 18 holes with a professional player. The
probability that the amateur player wins any particular hole is 0.4.

a) Find the probability that the amateur player wins

i) less than seven holes in the full round of 18 hales, [2]

[ {lﬁ,b-ul)/, P(x <) = .27 %!3// ()

ii) at least two of the first nine holes and at least two of the second
nine holes. [3]
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b) If the players decide to play less than the full 18 holes, how many
holes should they play so that the amateur has at least a 70% chance

of winning at least 4 holes. (4]
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Question 17 (7 marks) "
The diagram shows the graph of the
curve y=x" and the line y=4x. P
A
g
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o
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The area trapped between the curve and the line as shaded in the
diagram is rotated 360° about the y — axis.

(a) Find the coordinates of the point, P, where the line and the
curve intersect. [1 mark]

xlzex = k=22
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(b) Write down an expression to find the volume generated.
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(c) If the shape generated represents a reservoir which could contain
water, find the depth to which it needs to be filled so that it is half
full. [3 marks]
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Question 18 (8 marks)

The lifetime of a particular type of bicycle tyre is known to follow a normal
distribution with mean 800 hours and standard deviation 60 hours.

(a) Find the probability that a bicycle tyre lasts at least 900 hours.
[1 mark]
P(x >%s) = c.0u78  (ca,

N(é?oo/ 601)
Vb trer

(b) The company wants to advertise their tyres using the words,
“99% of our tyres last longer than x hours”. What should the value
of x be? [1 mark]

F(X)q):o-‘?q a = 460 oo /
[y Pwr T

(c) If a sample of 200 tyres is taken, state estimates for the mean and
standard deviation of the sample. [2 marks]

{\&Lﬂn = S’DDL.»-:- 5‘-9!. = bo L\_rv"J ?zw

(d) If a sample of 200 tyres is taken, find the probability that the mean
of the sample is greater than 810 hours. [2 marks]

5w N (300, (£2)) v andabk.
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(e) The tyre company has a new manufacturing process which increases
the mean lifetime to 900 hours. They find that 90% of their tyres have
lifetimes greater than 850 hours. What is the standard deviation of the

lifetimes of these new tyres? [2 marks]
- s corresimds Fo Z = L2215
x = &he f / 5
_ [ ISy = = 5o
o = 3 9.0 hoors \/ AnS el

See next page

Question 20 (9 marks)

A company manufactures ball bearings. The machine they use is setto a
certain measurement for each week's production which amounts to 10 000

ball bearings.

(a) In the first week of production a sample of 200 ball bearings is taken
and found to have a mean mass of 0.824 g with a standard deviation
of 0.042 g.

Given that the standard deviation observed in the sample matches
the true standard deviation, find a 99% confidence interval for the true
mean mass of the ball bearings produced during that week.

(3]
i - 2.5758 & < pos W o+ 2.5158
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(b) In the second week the machine is reset. From a sample of 100 ball
bearings the company calculates that they are 95% confident that the
true mean mass lies between 0.812 g and 0.842 g.

Find the mean and standard deviation of the sample that the

company took for that week. [3]
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Question 19 (7 marks)

At the University of Western Australia the time taken to log on to the
computer network is known to be distributed uniformly between 30
seconds and 150 seconds. For this distribution it is known that the mean
is 80 seconds and the variance is 1200 seconds?

A group of students studying statistics record the time to log on to the
network for samples of 40 randomly selected students.

(a) Find the probability that the time taken to log on for one student is

greater than 2 minutes. [1]
Jeo
X yi) = = = o0.2¢
F( 7 ) {10 /&Swd

(b) Find the probability that the mean time to log on for one sample is

greater than 95 seconds. ( 200 2]
) - N(%0, B2) gk
P(x vas) = o.1807 ( wop)
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(c) If 20 samples of size 40 are taken, how many would be expected to
differ from the true mean by more than 5 seconds? [2]
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(d) Find the probability that at least 8 of the 20 samples collected differ
from the true mean by more than 5 seconds. [2]
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Question 20 (Cont)
(c) After a number of weeks the company estimates that the standard
deviation on each production run is 0.04 g. How large a sample do

they need to take so that they can be 89% confident that the
sample mean will be within 0.005 g of the true mean? [3]
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Question 21 (8 marks) Question 22 (7 marks)

Consider the diagram below which shows a cyclic quadrilateral ABCD. i 3 o . )
The sides of the quadrilateral have been extended and these lines meet at Ina statlstlg‘al expz?lmment a coin is tossed repeatedly until a certain

X s £ it a8 st number of “Heads” have been obtained. On any particular toss of the
the points . coin there is a probability of 0.5 that it lands on "Heads”. The score
recorded is the number of tosses.

(@)  Find the probability that 3 “Heads" are obtained in exactly 3 tosses.

[
3
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(b)  Find the probability that the third “Heads" is obtained on the 4" toss
of the cain, 2]
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Giventhat Z/PBC =2x #CRD prove that triangle ABR is isosceles.
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% opp £ .,7,,&‘ ‘]/wJ atd o (¥ (c) Write down a formula,in terms of r, that the third "Heads” is obtained
L ADC = » ! Loy odd b 180 on the " toss of the coin, r2 3 {21
i . ~t & i L] *
L RvC = I§o-2n A ¥ o~ Need 2 .6[ (ﬁmf F-1 farses Mook —Mws Hiad
4 D
= (go-(150-2x)->, ,,_211 o A
Z Do - j . | ] [
_—— e e td b1 ?(r) = C*(Z)
L Red = l&o - X ' 7(}' 2
; b oak e e
L. GAD = ' R ’ 7 :yu l l/
. (d) Write down a formula, in terms of a and r for the probability that the
/ okn = LBRK = ] a" “Heads” is obtained on the ™" toss of the coin, r = a. [2]
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