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Structure of this examination

Number of questions

Working time (minutes)

Marks available

This Section (Section 1)

Calculator Free 6 50 40

Section Two

Calculator Assumed 1 100 80
Total marks 120

Instructions to candidates

1. The rules for the conduct of WACE external examinations are detailed in the boo:i et
WACE Examinations Handbook. Sitting this examinat gree

these rules.

Answer the questions in the spaces provide@k’.’k

See next page
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CALCULATOR FREE MATHEMATICS 3CD

Question 1 (6 marks)
2
a) Solve for x: 2+ +3=0
x—1
Gl vedaas o ) onnd 2wt =-3(x-0) [3]

axt ik B -2 =o

(% - 1Y +22)= ©

’)L:% w ’)(,:»'“94

b)  Simplify:

"':ii?_ 57(.2 - B - 3
(%-2)( x+2)

See next page






CALCULATOR FREE MATHEMATICS 3CD

Question 2 (8 marks)
The following system of equations does not have a unique solution

X+y+pz=3 3X—-y—-z=p X+ 5y +9z=11
a) Show that there cannot be an infinite number of solutions
[5]
& - «4—:/3 ¥ C@l»pﬁém & S
@ - 3@ ~loy - 283 = poBH €
4@ + (& C&éwzipm‘l&")é = 32%p- 3D
B-4) 3 =

;I>m»\

sl 73 Sns

Ft}‘f \\ ~ «Q‘ v\;\’t&,

W«M\’ e W‘j’{’:\’“’“’b“ g,e&u&mmbva .

b)
[3]
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CALCULATOR FREE MATHEMATICS 3CD

Question 3 (8 marks)
For events A and B represented in the Venn Diagram below:

P(ANB)=0.2 P(4)=0.6 P(A|B)=0.75

a) Find:
(i) P(B) - w ;
p(ni€)

(iy P(ANB)

11

b) Are the evenfs;{\ and ‘i:r}qependent’? Justify your answer.

POA x P(D: P (ane) [2]
q -
x5 OF e

5

Blands W 2 B o wek | Jependent .

c) Arethe events A and B independent? Justify the answer.

= 2
Pia) % P(B) Pl = ?% (2l
_ a _:,\% pCe) = 4 A oud R
153 - N Vjvf
i %5 P(B) = 2 ;WM«J
- P(an) = &
# p(pQ 5)
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CALCULATOR FREE MATHEMATICS 3CD

Question 4 TS (4 marks)
Explain clearly why the following set of equations has m® solutions:

-x -3y -3z = -7 J——{ )

3x+9+9z = 21 &

Ax -2y +2z = 24 —

See next page






CALCULATOR FREE MATHEMATICS 3CD

Question 5 (10 marks)
a) Find f'(x) giving each answer in simplest form using positive indices.

(i) fe)=vs5-x* X

Py (s 2 I

3
QA

,va:JC“

3 [2]

(i) f@=G-2)'%

N 4
Per= 4 (*»—155 )+ C‘i&) ax

?:’ ,‘
ox (xa3 2%+

-3

H

H
©
»
/’\
}J
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Y
I
o

A

(x+1)

(i) 1) =
[2]

2
d x2+2x—1j

‘ L - | 3
- ot Cx;”,,;.bg,i)m {tl‘. )(21 2 :)_ [3]

OEED

- — 2t

(o)
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CALCULATOR FREE MATHEMATICS 3CD

Question 6 (4 marks)
For a particular function y = f(x)

e 2 =0 atx=-3,1and 5 v

LA

e —— >0 when x<-3 and 1<x<5 -3 {

e —— <0 when -3<x<1and x>5
X

Sketch a possible graph to incorporate all of these feat

> L

See next page






Question 7 (8 marks)
a) A discrete random variable X can take on values 0,1 or 2:

i
P(x=x) = \FA2-x) forx=0,1o0r2

4

i) Show, in the form of a table, the probability distribution for x

e o { A

i) Find P(X<1|X<2)

b) A continuous random variaB’il"e:
function f:

56

i) Find P(Y=>1))
- O‘y 0 0% (Joﬂvﬁ QJV‘U') = o- £ {Za{fa)






Question 8 (8 marks)

3 boarding housemasters and 8 day house masters are to sit in the front
row at assembly.

a) In how many ways can they be arranged in a row
(i) without restriction?

!l - z2g4\tgec

(ii) if a boarding housemaster must be on each
Ix 4l %o

= 207172 gC

e Buntine housemaster must not sit next

[3]

See next page






Question 9 (5 marks)

A ladder 7m long rests against a vertical wall and is standing on flat
ground. The bottom of the ladder is being pulled along the ground and
towards the wall at a steady rate of 0.1 m/s. How fast is the top sliding up

the wall when the bottom is 2m out of the wall?
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Question 10 (11 marks)

The foreman in a brick factory knows that the sand used for casting is too
dry 5% of the time, and too wet 2% of the time.

He also knows that defects occur 0.5% of the time when the sand is
perfect, 5% when sand is too dry, and 25% of the time when the sand is
too wet.

a) Represent the above information using a probability tree and
showing all relevant probabilities.
?‘}:/, 5 7(wD) = ©-005 [3]

e

(i) was def
"] [2]
?(}) !N) 8 c@*swwe,sﬁ;
tlveand the sand was wet.
[2]
= p.00S
(iii) was defective
[2]

p+0OS + 00028 + O aC46S

= 0ol

See next page






c)

Find the probability that a randomly selected casting, which was
found to be defective, had sand which was too wet.

p ('w | D)

§-a0%

6-0i21S

[2]






Question 11 (3 marks)
Consider the equation y = 8x°. When x increases from 25 to 25.1, show

that the approximate increase in y obtained using dy = —;Zlo ox is 1500.
X

See next page






Question 12 (7 marks)

Packets of soap powder are labelled as weighing 850 grams. However,
the actual weights of the packets are normally distributed with a mean of
870 grams and standard deviation of 30 grams. NN ( 0, 30%)

a)  Find the probability that a randomly chosen packet weighs less than
the labelled weight.
[1]

p(x < 550) . 0. 2525  (4dp)

b)

c) The company clalms that 95% of its packets lie within a range of
'ghts that it would consider acceptable Find to the nearest whole

Bilg £ X % 429 i

See next page






Question 13 (8 marks)

A particle moves in a straight line such that its position s(#) metres from a
fixed point O at time ¢ seconds is given by the equation s(r) = 18t — 3¢,
where ¢ > 0.

Find:
a) when and where its velocity is zero
v(t): 1% - 6t (3]
|§-6t = ©
< C%\) = 27T m
b) the acceleration at this time
[2]
c)
[3]

fn@*\’"ﬂ’?u% [ ’wawiww#\

T 20 o

End of examination






Question 14

(10 marks)
The Nibbly’s Nuts Company produces two different bags of fruit & nut
mixes. One is sold under the company name (Nibbly’s Nuts) whilst the
other is sold as a ‘budget’ brand.

Each 1 kg bag of fruit & nut mix contains different quantities of the two
ingredients, nuts and dried fruit. The table below shows these mixtures
along with the cost and sell price information.

Let x represent the number of 1 kg bags of the NlbblysNuts mix, and
Let y represent the number of 1 kg bags of the Budgetl}hﬁix.

Nuts Dried T sel Iper

fruit

Nibbly’s Nuts 600g

(x)
Budget (y) 800g

Each week the company has :
920kg of dried fruit available t

a) Write dow
represent th

b) One of these constraints is already on the graph below. Add the other
constraints and shade in the feasible region.
[3]

See next page
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c) How many 1 kg bags of each mix should t
produce in order to maximise profits a
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Question 15 (5 marks)

a) Sketch the gradient function graph of y = f(x) on the same set of axes
provided.

1N

See next page






Question 16 (5 marks)

The car trip from Perth to Northam takes about 100 minutes. A random
variable X is the number of minutes (in excess of 100) which it takes to
make the trip from Perth to Northam. The probability distribution is
modelled by

J(x)=

a) Show that fis a probability function
w& O (C*%C - a~@‘3'ﬁ\ C*R«‘X. = o5

5 o-0b it ¢ 059
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