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Quesfion 1 {5 marks)
Consider the system of equations below;
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Find algebraically, showing full working, the solution to the equations abave,
giving your answers in lenms of a where necessary. [s
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Instructions to candidates

1. The tutes for the conduct of WACE external exsminstions are detailed in the booklet HACE
Exeoninarions Hendbook, Sining this examination implies thut you agree to abide by these rujes,

v

Answer fie questions in the spaces provided,

[

Spare answer prges ate provided ar the end of his booklet. If you need to use them, indicate in the
original answer space where the answer is continued 1.e. pive the page number,

4. Show all working clearly. Any guestion, or part question, worth more than 2 marks requires valid

waorking or justification tw receive ull marks. If you repeat an answer to any question, ensure that
vou vancs| the answer you do nof wish to have marked.
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Question 2 {7 marls)

13
a) Find the exact value of the definite integral f(2x -1
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Question 3 {5 marks)

The table below shows the cumulative probability distribution for a random
vartable, X.
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Given that the expected value for the probability distribution is 3.5,
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Quesfion 5 (3 marks)

D

The diagram shows four points A, B, C and D on the circumference of a circle,
centre O X i¢ the point of intersection of the chords AC and BD.

It is known that  s< DOC = 64° and  s< AQB =72° .

Find, with full reasoning,

Iy the size of angle DAC.
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Question 6

The diagram below shows graphs of y = dx - x*
shaded area.

. Queestion 4 {6 marks)

Two positive numbers x and y add up to 10, Use caleulus to find the values of x
and y so that the product »°)? is maximised.

K +Lj = |
-
F T ?C?(}or'»i)L *:_’)Lj( foo ~— 2O % r§>u}
- 3 * P ;/:uLﬂLf‘{’w[e_r
L I TR S S e
: ?
0”) L e v~1 4+ 200 e / faids 2(7;
- Sl (LT lore &+ 69)
= 5" (‘)cf&‘:-}(n——!o) / %ﬁwr
M ow==, »=1? = T O
: T
A'f .'20;L1—— e o GO OX l/ dﬂi
dML - j_.g)(()cbe—llu_-i-Sa)
) - "
T & r{.}-“o e [u(?ﬁ-—'}lJ!) /duhlt;«
T X
‘ (.:(..{ Fack Y pmva b fe .
"o
Mf*%l‘mv‘_ \.ﬂju—é [T gov e ‘,.I,\_g‘ x = b . ‘j -
v skt
valve s .

See next page

{5 marks)

and y=x>-2x. Find the
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Question 7 {4 marks)

Salve algebraically the inequality Zatl o oxild
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Question 9 {7 marks}

A bank s considering the passwords that are aliowed for their customers
o enter personal accounis on the bank's website,

a) Currently, the password is composed of 4 different characters
chosen from the 26 lower case letters of the alphabet and the 10
digits, 0,1, 2, ... .8

The bani’s IT manager has caloulated that the number of available
passwords is 36 x 35 x 34 x 33 = 1413720,

By what factor will the number of available passwords increase if,

i} the letiers used can be upper or lower case? [23
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b} The bank decides fo introduce a new nassword system which has
more structure and is therefore easy to remember. 3 different upper
case letters will be followad by a number of different digits excluding 0.

How many digits are required to ensurs that there are at least 10°
passwords available?
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Question § (3 marks)
A spherical cloud is expanding at a constant rate of 5600z nr per second.

Find the radius of the cloud at the instant when the radius of the cloud is
expanding at the rate of 2 m per second.
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Question 10 {7 marks}

The weights of a supply of ball bearings are normally distributed with 2 mean
weight of 0.62 N and standard deviation of 0.01 N.

a} Find the probabliity that any one ball bearing has a weight of between
061 Nand 062 N, {11

P(o.(fékéo<é1) - .33 ((“’(t’)

by if 10 balt bearings are selected at randem find the probability that at
least 4 of them have a weight between 0.67 N and 0.62 N [2]
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If & sample of 100 ball bearings ate measured and recorded to the
nearest 0.01 N, find the number of ball bearings that vou would
expect to be measured as 0.61 N 121
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d} If a sample of 100 bali bearings Is taken, find the probability that the

maan value of the sampie s less than 0.618 N, [2]
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Question 11 (3 marks)

Two normat six sided dice are thrown and the tofal of the uppermost facas
recorded. This is repeated a number of fimes.

Find the probability of getting

1Y 8 score of gt least 11 on the first throw, 1
Plitor 12) = (6,0, () w (6,9)
= 2
Fb
- 4 /
i} & score of at least 11 on exactly 2 of the first 3 throws. 2]
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Questicn 13 {8 marks)

The velocity-time graph for the maotion of a particle, P is shown in the
diagram below. Vis measured in ms™ and t is measured in seconds,

v
49

27

2
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&

The formuia for the velodity af time { is given by
[ .
u{z):{a # o for D203

[20-b for 3<iz8

a) Detarmine the values of a and b, [2]

Q:‘:C(f/ bty

/ Yroderlr

b} Find the acceleration of the particie at tme 1 = 25, [2]
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¢} Find the distance travelled in the 8 seconds shown, 2
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Question 12 {6 marks}

Y

a} Write down, in the correct order, the transformations that are
needed fo change the graph of  y=2¢"!  into the graph of

y= gl [31
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b)  Find the equation of the new graph when the graph of the function
y=4-571 s subject to the following sequence of
transformations, in the order shown; [3]

« Dilation of factor § horizontally
» Translation of 12 units to the left
» Reflection in the x — axis
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Question 14 {5 marks}

The walting times at a doctor's surgery are distributed with a2 mean value
of 4 and a standard deviation of ¢ .

a} The walting times of 200 patients were recorded and found to have a
mean value of 25 minutes with a standard daviation of 8 minLtes.

Find a 85% confidence interval for the value of y, acouraie fo 2

decimal places. 2]
5
pro lerd o £ as e D S
No- v

29.89 £ + £ el {?'--Q-r') /

b) in another sample of 200 patients the mean value was X and the
standard deviation s.

From these observations a 85% confidence interval was found o ba

20455042195, Findthe values of ¥ and s 31
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Question 15 {4 marks}

The diagram below shows the graph of the curve v=x?-10 and the fine
y=x—4

n_—"/

The area frapped betwesn the curve and the fine is rotated through 360°
about the x — axis.

i Write down an integral calcuiation to determine the voiume
generated. [3]
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Question 18 {8 marks)

A gourmel delicatessen produces two fypes of gift basket, A and B,
The fotiowing ineguslities describe the constraints of production where a is

the number of baskets of type A and b is the number of baskets of type B
produced in a week.

P N . o
o+ b 2120 a =

' bz
a + 3k = 180

The graph below shows the lines eguating to the inequalities above.

h:*
T
g
ol
40+

10+

i each type A basket gives a profit of $12 and each type B baskst
produces a profit of $10,

EN Find the number of each type of basket that should be produced for

P

o re50) 7 ERD

iy Find the exact volume. i1

End of Bookiet 2

If the profit on each type A basket remains as $12, by how much
does the profit on each type B basket need to rise so that there is
mare han one option for producing maximum profit. State the
options available. 13]

Miw Pm%(— = 1%a + kb
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If each type A basket gives a profit of $m and each type B basket
produces a profit of $n, where m and n are positive constants, find
conditions on m and n that will ensure that producing 30 type A
baskets and 50 type B baskets is the only way to maxdmise the
profit. 3
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maximum profit. Show your warking. i3]
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Question 7 {7 marks)
a) If A and B are independent, P(AéB):G.S and P(B‘A):O.é‘ find
hoPA) 8) = B 1
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Question 18 {8 marks)

The temperature of a metal bar at time t minutes after it is taken out of a
fira is given by T = A+Be™ where, T is the temperature of the rod and A,
B and k are positive constants.

a) Show that %?mk(;mm 2
et
T= A+ Be
= 4T o L e e

ot

- (T=A) e

by Given that the initial temperature of the rod is 300°C and eventually
the temperature drops towards a lowest value of 30°C, determine the
vaiues of A and B, {2]

{_ ze, T= Aaf = Toe

T A A= 3o

A=3e , fo L= //

£ —ze

After 5 minutes the temperature of the metal bar has fallen to

c
250°C. Use ihis fact and the answers from part b} to determine

(21
e? .

o e

iy the value of k accurate to 4 decimal places.
—Fh
15c = Zo 270 2 /

h = e o wie (C(—D{F)

i} the time i takes for the temperature of the metal bar to fall fo a
2]

value of 100°C, ot
Y -1 )
[se = de +27e € / e_.?“
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Question 20 (8 marks)

Conslder the functions  f(x}=l=vioZ and g(x)=-

x5

a) Write down the natural domain and corresponding range for f{x).  [2]
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Question 18 (8 marks}

A continuous random varfable, X has the {ollowing probability density
function;
it .
f{x);g{Ae 0% x5
{0 otherwise
a) Determing a refationship between A and k to ensure that f{x)is a
probability density function. .
it y @ o)
I N A .
[T = o enedio
@ ej
~Sh
~fe Ay
" =
fr

Sk eget

by Find a relationship between A and k given that the median of the
probability distribufion is 2.

2
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c) Determine the values of A and k 21
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