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SECTION 1

Instructionsfor Section 1

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1, an incorrect answer scores 0.
Markswill not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Question 1

The curve with equation y = 3 + 2(:05(1-(1
A. anamplitude of 5 and a period of 1_21
B.  anamplitude of 2 and a period of 1_21
C. anamplitude of 2 and aperiod of 8Tt
D. anamplitude of 3 and aperiod of 8Tt
E. anamplitude of 2 and aperiod of 8
Question 2

The function g satisfies the functional equation g(x +y) =g(x)g(y) .

The rule for the function is

) has

A, g(x)= X

B. g(x)=x

C.  9g(x) = cos(x)

D. g(x)=¢€

E. g(x)=sin(x)
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Question 3
The maximum value of the function g(x) = sin(x)—% is
31
A. >
T
B. >
3
C. 5
D. 1
1
£ 3
Question 4
When the area, A m2, of acontracting circle is decreasing twice as fast asitsradius, r m, theradiusis
AL
T
1
B. I
1
C. 7
D. 1
E. Tt
Question 5

The maximal domain D of the function f:D - R, f(x) = Ioge(x2—8) is

A. xOR
B. |x<2.J/2
C. [x<2J2
D. |x=2./2
E. |x>2./2
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Question 6
The simultaneous linear equations
px—2y=0
3x—(p+1ly=0
where pisareal constant, have a unique solution provided that
A. pO{-32
B. pOR{-32
C. plO{-23
D. pOR{-23
E. pOR{O
Question 7

3

9 3
IfJ- g(x)dx=4 andj g(x)dx:6,thenJ- g(x)dx isequal to
1 9 1
-1
0
1
9
10

moow2

Question 8
The continuous random variable X has a normal distribution with mean (1 and standard deviation 2.

If the random variable Z has the standard normal distribution, then Pr(X > x+ 3) isequal to
A, Pr(Z<2)

B. Pr(z<-3)

C. Pr(z <-§)
D. Pr(z <g’)
E.  P(Z>2)
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Question 9

The graph of y = h(x) is shown above.

The graph of y=h(|x|) is
A. B.

[\

Y
b

> —1\ /1 > 2 4 1 2
C. D.
% Y
[\
_|2 _k/l |2}X _|2 _|l :|L |2}X
E.

\
P
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Question 10

Consider the following random variables:

i The number of goals scored in a netball game

ii Thetime, in seconds, it takes for a computer to shut down
iii  Theamount of water passing through a pipe

iv. The amount of money donated to a charity

v The weight of chicken eggs

Which of the above are continuous random variables?

A. i, iliandv

B. iiandv

C. i, iii, ivand v
D. iandiv

E. i, ii,iii,ivandv
Question 11

If p(x) =(x+ 2)2(x—k) and the remainder is 36 when p(x) isdivided by x—1, then kisequal to
A. 6

B. 4

C. 3

D. -3

E. 4

Question 12

If the equation e”* =D hassolution x = log.(3) for b>0, thenthevalueof bis

A.  10g.(3)
B.  loge(9)
C. 3

D 9

E e
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Question 13

A transformation T:R® - R that mapsthe curve y = g(x) onto the curve with equation y =1 —4g(2x + 3)
isgiven by

ol RN

w
_|
= x|
I

| 1
O N
A O
< x
+
[ENTTR)

O
_|
= X
I
INOI
IOLI
QX
+
= W

2ol |2
D. T|X=|2 X}+_2

I log Y |4

11 3
e TX=[z° ﬁ+ 3

A lo4 Y |1
Question 14

The graph of y = kx—1 intersects the graph of y = x* + 5x at two distinct points for
A. 3=<ks7

B. k<3 ork>7

C. k=3

D. k=5

E. 4<k<6

Question 15

f and g are differentiable functions, such that
f(1)=4, f'(1) =6, f'(4) =-8,
g(1)=4, g'(1)=-6, g'(4)=10.

If h(x) =f(g(x)), then h'(1) isequal to

A. 60

B. 48

C. 24

D -36

E -80
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Question 16

The set of values of d for which the graph of y = x> —6x° + d has three distinct x-interceptsis
A. d>0

d<o0
C. d=0, 32
D. 0<d<32
E. dOR
Question 17

A discrete random variable X has amean of 8 and standard deviation 8.
The expected value of X2, E(XZ) isequal to

A. 128
B. 72
C. o4
D. 56
E. 16
Question 18

A secondary school canteen serves either an apple or an orange each morning of a school week
(Monday—Friday). A survey found that 20% of students who eat an orange on a particular day eat an apple
the next day, while 25% of students who eat an apple on a particular day eat an orange the next day.

On aparticular Monday morning, 800 students eat an apple and 800 eat an orange.
The number of students predicted to eat an apple on Wednesday of that week is

A. 738
B. 760
C. 800
D. 840
E. 862
Question 19

Xisabinomial random variable with parameters n and p.

If Pr(X=0)=k,thenPr(X=1) isequd to

A N(A-p)k
p
1-p
B. ok
npk
C. i-p
2
D. n(n—l)pzk
2(1-p)
_pk_
E. 1-p
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Question 20

If the graph of y =

T(X ™M hasavertical asymptote x = —4 and a horizontal asymptote y =3, then m+ p is
equal to

A T

B. -1
C. O
D 1
E 7

Question 21
wisadifferentiable function, such that w(x) <0 for x O R.

If vi(x) = (x2 —9)w(x), which one of the following is true?

A. vhasaloca maximumat x=-3 and alocal minimumat x =3
B. vhasalocal minimum at x=-3 and alocal maximum at x =3
C. vhasloca minimaat x=-3 and x=3

D v haslocal maximaat x=-3 and x=3

E v does not have alocal maximum or alocal minimum.

Question 22

If g'(x) and h'(x) exist,and g'(x) >h'(x) for x O R, thenthe graph of y = g(x) and the graph of y = h(x)
A. donotintersect.

intersect exactly once.

could intersect more than once.

intersect no more than once.

have a common tangent at each point of intersection.

moow

END OF SECTION 1
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SECTION 2

Instructionsfor Section 2
Answer all questions in the spaces provided.

In all questions where a numerical answer is required an exact value must be given unless
otherwise specified.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1
On a particular day, the temperature, T °C,at time t hours after midnight can be modelled by

T(t) = 21—4cos(1E2), O<t<24

a. Find the maximum temperature and the time of day that it occurs.

2 marks
b. Find the average rate of decrease in temperature from 2 pm to 10 pm.
2 marks
C. State the average temperature over the 24-hour period.
1 mark
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d. Find the average temperature between 8 am and 4 pm, correct to one decimal place.

3 marks
e Find the value of t for which the temperature is increasing most rapidly.
Hence find this maximum rate of increase in temperature, correct to two decimal places.

3 marks
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The following day, the temperature, W°C, at time t hours after midnight can be modelled by
W(t) :—%B(t—lz)% 25 0<t<24.

The difference in temperature between the two models, D°C, is given by
D(t) =W(t) -T(t), 0<st<24.

f. Find the values of t for which the maximum difference in temperature occurs, correct to two
decimal places.

Hence find the maximum difference in temperature, correct to one decimal place.

4 marks
Total 15 marks
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Question 2

An offshore oil platform islocated in the ocean at a point P, which is 5 km from the nearest point Son a
stretch of straight coastline.

Anoil refinery islocated at apoint R, 8 km along the coast from point S.

An oil company needsto lay straight-line sections of pipeline from the platform to the refinery. The cost of
laying pipeline is $1 000 000 per km under water, and $750 000 per km over land.

P
5km
e __ xkm___ ™ _ 5
I T
S_______8km_____X _R

The oil company decides to investigate three possible routes for the pipeline.

1. Pipe the ail directly from P to R.

2. Pipe the dil from P to Sto R.

3. Pipe the qil from P to a point X on the coast, x km from Sin the direction of R, and then from Xto R.

a. Show that the cost, C million dollars, of laying the pipelinein terms of x is given

by C(x) = x2+25+?i(-§21:3<—).

1 mark
b. Find, correct to the nearest ten thousand dollars, the cost of laying pipeline directly from P to R.

1 mark
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C. Find the cost of laying pipeline from P to Sto R.

1 mark
The oil company decides to lay pipeline from P to X to R.
d. Find C'(x) .

1 mark
e Find the exact distance from Sto X for which the |east expensive pipeline occurs.

2 marks

f. Hence find the |least expensive pipeline. Give your answer to the nearest ten thousand dollars.

1 mark
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Therelative cost, k, where k> 1, is defined as the cost of laying pipeline under water, compared to the cost
of laying pipeline over land.

The cost of laying pipeline over land is T million dollars per km.

g. Find the exact set of values of k for which the cost of laying pipeline directly from P to Risthe
least expensive.

4 marks
Tota 11 marks
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Question 3
Petra has been selected to compete in ajavelin throwing competition.

In training for the competition, the distance X metres thrown by Petra was found to be normally distributed
with mean 59.5 and standard deviation 3.

a. Find, correct to four decimal places,
i Pr(59.5< X< 63)

ii.  Pr(X=63|X=>595)

1+ 3=4marks
In training, 75% of Petra's throws were longer than x metres.
b. Find the value of x, giving your answer correct to the nearest tenth of a metre.

2 marks

In her final training session prior to competition, Petra completed five throws. The length of any throw was
independent of that of any other throw.

C. Find the probability that Petra’s five completed throws were between 56.5 metres and 62.5 metres,
correct to four decimal places.

2 marks
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Petra’s main rival, Louise, has also been selected to compete in the javelin competition.

Intraining, the distance Y metres thrown by L ouise was found to be normally distributed with mean 60.5 and
standard deviation 1.9.

Inthefirst round of competition, each athlete must attempt five throws. The length of any throw is
independent of that of any other throw. To qualify for the next round of competition, an athlete must record
at least one throw of 63 metres.

d. i. Show that Petrais more likely to qualify with her first throw than Louise is with her first throw.

ii. Find the probability that only one of Petraor Louise qualify for the next round, correct to four
decimal places.

3+5=8marks
Total 16 marks
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Question 4

Thefunction f is defined by f: (=0, —2) - R, f(X) = loge((x— 1)2 —k), wherekisareal constant.

a. Find the maximum value of k.

3 marks
Let k=8.
b.  Thetangent to the graph of f at point P passes through the points (3log(2), —3) and
(510g4(2), — 2l0g.(2) - 3).
Find the exact coordinates of P.
4 marks
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C. Show that there are no solutions to the equation f(x) =0.

2 marks
The inverse function of fis .
d. Findtherulefor 7.

2 marks
e State both the domain and range of 7

2 marks
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Thefunctiongisdefined by g: [2,0) - R, g(X) = V2x—4.
f.  Find g™ (f(x).

X X
Express your answer in the form &-—P~€ *8+ 9

where p and g are integers.

3 marks
Total 16 marks

END OF QUESTION AND ANSWER BOOKLET
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