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Section |

10 marks

Allow about 15 minutes for this section. Use the multiple-choice answer sheet

1 The period of the function f(x) = 2 tan(4x — g) is
A L
2
B LA
3
€ L
4
D T
2 For what values of x is the curve f(x) = x* — 2x3 concave down?
3
A [0,5]
3
s (03)
C ©,1)
D [0,1]
3 Which expression is the derivative of cos?3x when differentiated with respect to x ?
A —6sin 3x cos 3x
B —2sin3x cos 3x
C 2sin3x cos 3x
D 6 sin 3x cos 3x
4 The amount M of a drug present in the blood after t hours is given by

M=9t2—-t3for0<t<9.

When is the amount of drug in the blood increasing most rapidly?

A t=20
B t=9
C t=6
D t=3



5 The diagram shows the graph of y = f”(x) for the function f(x).

y

For what value of x does the function f'(x) have a maximum turning point?

A X=p
B x=q
c xX=r
D X=S

6 The table below shows the probability distribution of a discrete random variable X which has
mean —0 - 45.

X -2 -1 0 1 2
P(X = x) 0-1 a 0-2 0-15 b
What are the valuesof aand b ?
A a=0:2 b=0-35
B a=0-3,b=0-25
C a=0-4 b=0-15
D a=0-5 b=0-05
7 The graph of the function y = f () is known to have a minimum turning point at
P(6, —4). Therefore the graph of y = —f (—2x) will have a maximum turning point at
A (3,4)
B (-3,4)
C (-3,—4)
D (—-12,4)



8 Let X and Y be two events suchthat P(X) =0+5, P(Y) =0-6, and P(Y|X) =0-7.
Which of the foIIo;Ning statements is FALSE?
A PX|Y) < P(Y|X)
B X and Y are independent events
C PXNnY)=0-35
D PXUY)=0-75

9 What are the domain and range of the function f(x) = In(x + 1) — V4 — x2?
A domain (—1,0) range (—oo, )
B domain (—1,0) range (—oo,In 3]
C domain (—1,2] range (—o0,00)

D domain (—1,2] range (—o,In 3]

10 Which of the following is the correct function value at the minimum turning point of

F(x) = (x — 2021)(x — 2022)(x — 2023)
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Question 11 (3 marks)
The third term of an arithmetic series is 32 and the sixth term is 17.

(i) Find the common difference

(ii) Find the sum of the first ten terms.

Question 12 (2 marks)

Ifsinf = % andtan 8 < 0, find the exact value of cos 6



Question 13 (3 marks)

Given that 2log,(x*y) = 3 +log,x —log,y, expressy interms of x in simplest terms. 3

Question 14 (3 marks)

Find the equation of the normalto y = e“°%* at the point where x = % 3



Question 15 (7 marks)

(i) Find [ sec?3x dx

(i)  Find [ L dx

(3x+2)4

i_=
(iii) Evaluate fo e ?* dx exactly.



(v)  Find [ 2 dx 2

x3-5

Question 16 (3 marks)

The curve y = sinx is stretched horizontally by a factor of 2, then it is shifted g units right, then

it is stretched vertically by a factor of 3 and reflected in the x-axis.

What equation describes the final curve after this sequence of transformations? 3



Question 17 (4 marks)

A new brand of electric bicycle is introduced to the market and 18,000 are sold in the first month.
Each month thereafter, the sales are 70% of the sales in the previous month.

(i) In which month will monthly sales first drop below 1000 per month? 2
(ii) How many bicycles are sold in total in the first year? 1
(iii) How many bicycles are eventually sold altogether? 1



Question 18 (5 marks)

A ship sails 225 km from Adhiban Island on a bearing of 147 degrees and arrive at Port Bologan to
pick up some cattle. It then progresses to its destination, Port Cramling, a distance of 318 km on a
bearing of 071 degrees.

NOT TO SCALE

(i) Show that ZABC = 104° 1
(you may write on the diagram above)

(ii) Show that the distance AC is approximately 431 - 7 km. 2



(iii) The return trip is a straight line back to Adhiban Island and not passing through
Port Bologan. Find the bearing that the ship must take to go straight from Port
Cramling to Adhiban Island. 2

Question 19 (5 marks)

Mischa likes to drink pearl milk tea at work. The number X of teas she drinks each day is a random
variable with probability distribution given by:

X 0 1 2 3
P(X =x) 0.1 0.2 0.3 0.4
(i) What is the expected value E(X) ? 1
(ii) What are the variance, Var(X), and the standard deviation, g ? 2

10



(iii) Mischa is at work on two successive days. What is the probability that she drinks
the same number of pearl milk teas on both days? 2

Question 20 (4 marks)

The diagram below shows the cross-section of a stream with the depths of the stream shown in
metres at 4 metre intervals. The creek is 12 metres wide.

A 4 _ 4 4 %5

(i) Use the trapezoidal rule to approximate the area of the cross-section. 2

(ii) If water flows through this part of the stream at a speed of 0 * 5 metres/sec,
calculate the approximate volume of water that flows past this sectionin 1 hour. 2

11



Question 21 (8 marks)
Consider the function y = x3 — 9x2 4 24x.

(i) Find all stationary points and determine their nature.

12



(ii) Find the point of inflection.

(ii) Sketch the curve showing all important features.

13



Question 22 (5 marks)

The line Lis the tangent to the curve y = x3+ 7 at x = 2.

(i) Show that the equation of the tangent L
is y=12x-9

(ii) Find the area bounded by the y-axis, the tangent L, and the curve y = x3 + 7

14



Question 23 (5 marks)

(i) Show that% (xinx—x)=1Inx

(ii) Hence or otherwise find [ Inx? dx

(i) The graph shows the curve y = Inx2, (x > 0) which meetsthe linex = 5atQ. 3

Using your answers from parts (i) and (ii), or otherwise,

find the area of the shaded region.

15
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Question 24 (5 marks)

A six-sided die is biased so that the number 5 occurs twice as often as any other number.

4
(i) The die is rolled once. Show that the probability that an odd number occurs -7'
{ii) If the biased die is rolled twice, find the probability that the sum of the uppermost

numbers is seven.

16



The biased die is now rolled together with TWO fair six-sided dice.

(iii) What is the chance that at least two odd numbers are uppermost?

17



Question 25 (6 marks)
The outside temperature (in degrees Celsius) on a certain day was modelled
by T =12 + 7Sin(j—;) where t is the number of hours after 6am.

(i) What is the maximum temperature in the day?

(ii) Sketch a graph of the function T = 12 + 7sin(:—;) for0 <t <24

(iii) Between what times during the day is the temperature 15°C or above?

18



Question 26 (4 marks)

Mrs McCrone walks her three labradoodles at Balmoral Beach every Saturday morning. The dogs are

poorly behaved: if a stranger pats them, the chance that the white dog bites him is 2—10, the chance

.5 ; Lo 1
that the brown one bites him is To and the chance that the deranged black one bites him is >

(i) If a stranger selects one of the dogs at random and pats it, what is the chance they will
be bitten? 2

(ii) Given that a stranger pats one of the dogs and is bitten, what is the probability that it
was the black one they patted? 2

19



Question 27 (2 marks)

Edward plays a game in which he has a probability p of winning, probability g of losing, and
probability r of moving to the nextround (p + q +7 = 1).

What is his probability of eventually winning, in terms of pand g ? 2

Question 28 (4 marks)

The point A(6, 1) lies on h(x). The tangent at Ais y = E. Point B is the image of A on the function
g(x) =3 h(2x + 4).

(i) Show that B has coordinates (1, 3). 1

20



(ii) Hence find the equation of the tangent to g(x) at B.

21



Question 29 (5 marks)
Inx
Consider the function f(x) = rl forx > 0.

(i) Show that the graph of y = f(x) has a stationary point at x = e.

(ii) By considering the gradient on either side of x = e, or otherwise, show that the
stationary point at x = e is a maximum.

22



(iii) Hence deduce that e* > x€ forallx > 0.

R

L T T T A R

o - . anses .
B T e P PP P .
e p .- = - ..
- . sesssnan a wane
. . wes . sreuns . 4 o
" . . EET T
senase .

23



Question 30 (7 marks)

A truck is making a 1000 kilometre trip at a constant speed of v km/h.
2
When travelling at v km/h, the truck uses fuel at a rate of (6 + %) litres per hour.

The truck company pays $2.00 per litre for fuel and pays each of the two drivers $35 per hour while
the truck is travelling.

(i) Let the total cost of fuel and the driver’s pay for the trip be C dollars.
Show that € = == + 40v 3
(ii) The truck must take no longer than 12 hours to complete the trip, and speed limits
require thatv < 110.
At what speed v should the truck travel to minimise the cost C? q

(you may disregard any change-over time for the drivers to swap).

24
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Task 3

Section |
1 | 2 T 3 4 s | s |
c C A D A | b |

7 | s

B | B

9 10

D C

Allow about 15 minutes for this section. Use the multiple-choice answer sheet

|

1 The period of the function f(x) = 2 tan(4x — g) is
(3
A3
B z
3
D T
2 For what values of x is the curve f(x) = x* — 2x3 concave down?
A 03
3
s (03) Y,
D [0,1]
3 Which expression is the derivative of cos?3x when differentiated with respecttox ?
(A —65sin 3x cos 3x ]\/
B —2sin 3x cos 3x
C 2sin3x cos 3x
D 6sin3x cos 3x
q The amount M of a drug present in the blood after t hours is given by

M=9t2—t3for0 <t <09

When is the amount of drug in the blood increasing most rapidly?

A t=0
B t=9
C t=6

C_=v



5 The diagram shows the graph of y = f"(x) for the function f(x).

X
[y=Ffw
P'._.: a7 0, 7 g "X

For what value of x does the function f'(x) have a maximum turning point?

QDY
B x=q

6 The table below shows the probability distribution of a discrete random variable X which has
mean —0 - 45,

X -2 -1
P(X = x) 0-1 a 0:2 0-15 b

What are the values of g and b ?
A a=0-2,b=0-35
B a=0:3,b=0-25
C a=0-4,b=0-15

(D a=0:55=0:05 )y

7 The graph of the function y = f(x) is known to have a minimum turning point at
P(6,—4). Therefore the graph of y = —f(—2x) will have a maximum turning point at

A (3,4

G__n)V

C (—3,-4)
D (—12,4)




8 LetX and Y be two events such that P(X) = 0+ 5, P(Y) = 0-6, and PYIX)=0-7.
Which of the following statements is FALSE?
A PX|Y) < P(Y|X)
C; X and Y are independent eve@ l/
c PXnY)=0-35
D PXUY)=0-75

9 What are the domain and range of the function f(x) = In(x + 1) — V4 — x2 ?

A domain (—1,0) range (—oo, )
B domain (—1,) range (—oo,1n 3]
C domain (—1,2] range (—o0,0)

(D domain (—1,2] range (—,In3] )/

10 Which of the following is the correct function value at the minimum turning point of

f(x) = (x — 2021)(x — 2022)(x — 2023)

A&
5 -5
c -2y
p 2B
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Question 11 (3 marks)
The third term of an arithmetic series is 32 and the sixth termis 17.

(i) Find the common difference 1
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(i) Find the sum of the first ten terms. 2
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Question 12 (2 marks)
ifsin@ = g and tan @ < 0, find the exact value of cos 6 2
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Question 13 (3 marks)

Given that 2log (x*y) = 3 + log,x —log,y, expressy interms of x in simplest terms.
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Question 14 (3 marks)

Find the equation of the normal to y = g% at the point where x = ;—r
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Question 15 (7 marks)

(i) Find [ sec? 3x dx 1
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(iii) Evaluate fo e 2 dx exactly. 2
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X2
x3-5

(iv)  Find [ dx 2
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Question 16 (3 marks)

The curve y = sinx is stretched horizontally by a factor of 2, then it is shifted ;—r units right, then
it is stretched vertically by a factor of 3 and reflected in the x-axis.

What equation describes the final curve after this sequence of transformations? 3
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Question 17 (4 marks)

A new brand of electric bicycle is introduced to the market and 18,000 are sold in the first month.
Each month thereafter, the sales are 70% of the sales in the previous month.

(i) In which month will monthly sales first drop below 1000 per month? 2
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(ii) How many bicycles are sold in total in the first year? 1
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(iii) How many bicycles are eventually sold altogether? 1
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Question 18 (5 marks)

A ship sails 225 km from Adhiban Island on a bearing of 147 degrees and arrive at Port Bologan to
pick up some cattle, It then progresses to its destination, Port Cramling, a distance of 318 km on a
bearing of 071 degrees.

Gvivabees

NOTTOSCALE 4 ~

(i} Show that ZABC = 104° 1
(you may write on the diagram above)

crocs (s8-8 + T o siiqi = (o’
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At

(i) Show that the distance AC is approximately 431 * 7 km. 2

ACZ.228° + 318" 2(225—)(3@)4,3;04’./

Favtervcatrisndniartonaononsecrrenainaa s LT RN anacir ERLE TP R FER TN

1.4
o
— [ v O z [
-
R eI TR SRS PR SO P (P PIOPIOP OV, -

43/4@“(”,@) '/

R P



(iii) The return trip is a straight line back to Adhiban Island and not passing through
Port Bologan. Find the bearing that the ship must take to go straight from Port
Cramling to Adhiban Isfand. 2
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Question 19 (5 marks)

Mischa likes to drink pearl milk tea at work. The number X of teas she drinks each day is a random
variable with probability distribution given by:

o X o 1 2 3 ]
P(X =x) 0.1 0.2 0.3 0.4

(i) What is the expected value E(X) ? 1
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(ii) What are the variance, Var(X), and the standard deviation, o ? 2
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(iii) Mischa is at work on two successive days. What is the probability that she drinks
the same number of pearl milk teas on both days? 2
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Question 20 (4 marks)

The diagram below shows the cross-section of a stream with the depths of the stream shown in
metres at 4 metre intervals. The creek is 12 metres wide.

N—t— 4 = 4 g

(i) Use the trapezoidal rule to approximate the area of the cross-section. 2

".--."lﬂ....... L LT e P DI DI P PPN L L P P T R P NSO PP U PPP
.
y (o
‘ g LR LTI YO PP,

ney

.3 . o R T T Y Y R I R IR LI T T EARNL LELLYTTIYINS T PTT PTRPYeTS LXIYYIY
‘ /12~-0
o
— ——
: 0+0 + 2/ /34 ) =
s 2oL TSRO TP (NSO 3 SRS /
R T Y N TN P P P PO PP POPPDrOP RO

RS Ll e L T L L LY P O O P PP SRy R R Ty T T T R T P P S OV P

(ii) If water flows through this part of the stream at a speed of 0 * 5 metres/sec,
calculate the approximate volume of water that flows past this sectionin L hour. 2

=
V - A X length
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Question 21 (8 marks)
Consider the function y = x3 — 9x2 + 24x.

(i) Find all stationary points and determine their nature. 4
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Find the point of inflection. 2
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Sketch the curve showing all important features. 2
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Question 22 (5 marks) , . (2, I5)

The line L is the tangent to the curve y = x3 + 7 at x = 2.

(i) Show that the equation of the tangent L _ /
is y =12x—9 / "
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(ii) Find the area bounded by the y-axis, the tangent L, and the curve y=x3+7 3
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Question 23 (5 marks)

Show thati (xlnx —x) = n x 1

> b -

%‘

Hence or otherwise find [ Inx? dx 1

(i)
__ﬂ['.z »(M;z -xJ v‘nz / "‘x'L‘ _/
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(iii)  The graph shows the curve y = Inx?, (x > 0) which meetsthe linex = 5 atQ. 3
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Using your answers from parts (i) and (ii), or otherwise,

find the area of the shaded region. T y=
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Question 24 (5 marks)
A six-sided die is biased so that the number 5 occurs twice as often as any other number.

4
(i) The die is rolled once. Show that the probability that an odd number occurs ; 1
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(iiy If the biased die is rolled twice, find the probability that the sum of the uppermost
numbers is seven, 2
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The biased die is now rolied together with TWO fair six-sided dice.

(iii) What is the chance that at least two odd numbers are uppermost? 2
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Question 25 (6 marks)
The outside temperature (in degrees Celsius) an a certain day was modelled

by =12 + 7sin(%) where t is the number of hours after 6am.

(i) What is the maximum temperature in the day? 1
M fornp. 50247 = \/
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(i Sketch a graph of the function T = 12 + 7sin(1—3~) for0 <t <24 2
20 - (6; 19 )

i
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(iii) Between what times during the day is the temperature 15°C or above? 3
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Question 26 (4 marks)
Mrs McCrone walks her three labradoodles at Balmoral Beach every Saturday morning The dogs are

poorly behaved: if a stranger pats them, the chance that the white dog bites him i is - the chance

I | . —
that the brown one bites him is o and the chance that the deranged black one bltes hlm is E'

{i) If a stranger selects one of the dogs at random and pats it, what is the chance they will
be bitten?
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(i) Given that a stranger pats one of the dogs and is bitten, what is the proba bility that it

was the black one they patted? 2
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Question 27 (2 marks)

Edward plays a game in which he has a probability p of winning, probability g of losing, and
probability r of moving to the next round (p + q + 7 = 1).

What is his probablhty of eventually wmmng, in terms ofpandq? 2
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Question 28 (4 marks)

The point A(6, 1) lies on h(x). The tangent at Ais y = %. Point B is the image of A on the function
g(x) =3 h(2x + 4).

(i) Show that B has coordinates (1, 3). 1
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(ii)

Hence find the equation of the tangent to g(x) at B.
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Question 29 (5 marks)
Inx
Consider the function f(x) = ~ forx > 0.

(i) Show that the graph of y = f(x) has a stationary point at x = e. 2
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(ii) By considering the gradient on either side of x = e, or otherwise, show that the
stationary point at X = e is a maximum. 1
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(iii) Hence deduce thate* > x¢ forallx > 0.
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Question 30 (7 marks)

A truck is making a 1000 kilometre trip at a constant speed of v km/h.
2
When travelling at v km/h, the truck uses fuel at a rate of (6 + 15)—0) litres per hour.

The truck company pays $2.00 per litre for fuel and pays each of the two drivers $35 per hour while
the truck is travelling.

(i) Let the total cost of fuel and the driver’s pay for the trip be C dollars.
Show that € = 2222 4 40y ) 3

v
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Time foc_drip 7. o0
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RV >—
Fuel coct = $2 « (6*'-—"37)"’_‘229_ = 2000 /é+fj
-

.Gz Foooo 4 12000, 45,

(ii) The truck must take no longer than 12 hours to complete the trip, and speed limits
require that v < 110.
At what speed v should the truck travel to minimise the cost C ? 4
(you may disregard any change-over time for the drivers to swap).
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