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Section |

10 marks

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

1 A cosine function f has a maximum value of 2, a minimum value of —1, and a
. 2 .
period of . The function could be:

A f(x) = 3 cos (57x)

4TTX

B f(x) = 1.5cos )
C f(x) = 3cos (2%) - 0.5

D f(x) = 1.5cos(5mx) + 0.5

2 A particle, initially at the origin, moves in a straight line with velocity v = 8 — 4t

metres per second. What is the total distance the particle travels in the first 4 seconds?

A 0Om
B 16m
C 8m
D 12m
3 In an arithmetic series, the sum of the first three terms is 21 and the sum of the first four

terms is 36. What is the sum of the first five terms?

A 15
B 51
C 55
D 57
4 Which of the following is the range of the function y = % — %COS 2x7?
1
A -3 <y<0
1 1
B -3 <y< 2
1
C 0<y< >
D 0<y<1




5 The number N of flies at the Longueville rubbish dump after t weeks is given by the formula
N = Nye%%*t, where N, is the initial number of flies.

Which expression represents the number of weeks it takes until the rubbish dump has doubled its
population of flies?

A 21n100
5

B

C 2In25

D 25In2
6 Which expression gives [ tan?x dx ?

A sec’x+c¢

B 2tanx +c

c tanx —x+c¢

D 2tanx —x +c
7 Jordie is installing a security keypad on the door to the server room. It has the digits 0 — 9

and codes can be created which have either 4, 5 or 6 digits.

How many more codes are available if he uses a 6 digit code rather than a 4 digit code?

A 9900
B 521 441
C 524 880
D 990 000
8 Let X and Y be independent events where P(X) =0-2 and P(Y) = 0-52

What is the value of P(X N Y) ?

A 0-616
B 0-72
C 0-384
D 0-28



9 Let f(x) =vx and g(x) = ﬁ Which is the range of g(f(x)) ?

A [1, 0]
B [0,1) U (1, )
C (=00, —1] U (0, )
D (0, o)
10 For what values of x is the curve y = x* — 12x2 concave up?

A x < —V2orx>+2
B x < —V6orx>+6
-6 <x <6
D -2 <x<\2

@)



Section |l
90 marks

Question 11 (2 marks)

Solve the equation |2x — 3| = 18 2

Question 12 (2 marks)

Solve the equation tan (2x) = V3 in the domain 0 < x < . 2




Question 13 (2 marks)

A standard pack of cards consists of four suits (Diamonds, Hearts, Clubs and Spades) with
13 cards in each suit. If four cards are chosen at random from the pack and placed side by side
on a table, what is the probability that they are all from different suits? 2

Question 14 (2 marks)

Volodymyr likes Tic Tacs®. On Monday he eats 2, on Tuesday he eats 4, on Wednesday he eats 6,

and so on in this pattern. After how many days will he have eaten a total of 132 Tic Tacs ? 2



Question 15 (5 marks)

A section of land has been earmarked for a new national park. The shape of the land is shown below.

The bearing of landmark A from landmark O is 248T and the distance between them is 24km. The
distance between landmark A and point B is 40km, and the distance from B to O is 35km.

(i) Show that LAOB = 83° to the nearest degree. 2
(ii) Calculate the area of the planned national park, correct to the nearest square km. 2
(iii) What is the bearing of O from B ? 1



Question 16 (5 marks)

10x

(i) Find the integral fxz_g dx 2
. , 6 x—1
(ii) Find the exact value of fz 2 dx 3
Question 17 (2 marks)
d x+1
Find — In— 2
dx xX—2



Question 18 (4 marks)

A train wheel of radius 40 cm and centre O rolls along a horizontal track (as shown below).

M is a point on the wheel where the wheel touches the track before it starts to roll.

4 )
- l\\ u — _

o

(i) Through what angle does M rotate about O (in radians) after the wheel rolls
1 metre? 1

(ii) After the wheel rolls 1 metre, what is the vertical height of M above the
track? (answer to the nearest cm) 3



Question 19 (5 marks)

In Glenrowan, the probability that it rains on any Monday is 0 - 21. If it rains on Monday, then the
probability that it rains on Tuesday is 0 - 83. If it does not rain on Monday, then the probability of
rain on Tuesday is 0 - 3.

(i) Draw a probability tree diagram to show this scenario. 2
(i) Calculate the probability that it rains on a Tuesday in any given week. 1
(iii) Given that it rains on a Tuesday, find the chance it did not rain on the Monday. 2



Question 20 (6 marks)

(a) Sketch the curve y = 4e 2% 2

(b) Consider the series 2e* + 8e™* + 32e73% + ..

(i) Show that this series is geometric 1
(ii) Find the values of x for which this series has a limiting sum 2
(ii) Find the limiting sum of this series in terms of x. 1



Question 21 (6 marks)

(i) Show that the curves y = sin2x and y = cosx meet at the point
where x = =, 1
6
(i) Sketch, on the same set of axes, the curves y = sin 2x andy = cosx in the
domain 0 <x < g and shade the region bounded only by those curves. 2



(iii) Find the area of this shaded region. 3

Question 22 (2 marks)

63 1
Evaluate ZT=1m 2

12



Question 23 (5 marks)
A tank contains 200 litres of petrol. More petrol is pumped into the tank for 20 minutes,

until it is full.
The volume flow rate R of petrol, in litres per minute, is given by
R =4Q20-t)

(i) Find a formula for the volume V of petrol in the tank after t minutes, where t < 20. 2



Question 24 (2 marks)

If log,(xy3) = 1 and log,(x?y) = 1 what is the value of log,(xy) ? 2

Question 25 (3 marks)

Isis and Layla catch a train to school each day but they get on at different stations.

1
The probability that Isis gets a seat each morning is E .

1
The probability that Layla gets a seat each morning is 1

What is the probability that, on the next three mornings, at least one girl gets a seat? 3

14



Question 26 (8 marks)

Consider the curve y = x3 + 3x? — 9x — 5.

(i) Find any stationary points and determine their nature. 4

15



(ii) Sketch the curve in the domain =5 < x < 3 2
(inflection and x-intercepts are not required)

(iii) By drawing an appropriate line on your graph, or otherwise, solve
x3+3x2—-9x+5=0 2



Question 27 (6 marks)

The graph of the function y = log, (x?) is shown below:
y

3
(i) Use the Trapezoidal Rule with 5 function values to approximate fl log,. (xz) dx

to 3 significant figures, and explain why this approximation underestimates the value of the
integral. 3

17



Question 28 (2 marks)

Find f'(x) ifitis known thatdd—x [f(2x)] = x? 2

18



Question 29 (8 marks)

ABCD is a quadrilateral inscribed in a quarter of a circle centred at A, radius 100 m.

The points B and D lie on the x and y axes and the point C moves on the circle such that

£CAB = a as shown in the diagram below.

L
D e
NN ¢
e
A 100 m i .
(i) Solve the equation sin (x + 15°) = cos 24° 1
(ii) Show that the area of the quadrilateral ABCD can be expressed as 3

A = 5000 (sina + cos @)

19



(iii) Using calculus, show that the maximum area of this quadrilateral is 5000 V2 m? 4

20



Question 30 (3 marks)

Let f(x) = x? — 4x.
Sketch the graph of y = 2f (1 — x) + 6, showing the location of the vertex and the intercepts. 3

21



Question 31 (5 marks)

The functiony = x;:-l is shown below. It is an odd function.
(i) For what values of m do the line y = mx and the curve y = o)
enclose a region? 2
_ X
y= x2+1
Yy =mx




(ii) Find the area of the region (in terms of m). 3



Question 32 (5 marks)

(i) Show thate* > 1+ x ifx = 0. 2
(Hint: show that the function f(x) = e* — (1 + x) is increasing for x > 0.)

(ii) Deduce that% < fol e dx <e 3



Section |

10 marks

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

1 A cosine function f has a maximum value of 2, a minimum value of —1, and a
period of é . The function could be:

A f(x) = 3 cos (5mx)

4TTX.

B f(x) =1.5cos (T)
C f(x) = 3cos (Z;E—x) - 0.5

@ f(x) = 1.5cos(5mx) + 0.5

2 A particle, initially at the origin, moves in a straight line with velocity v = 8 — 4t

metres per second. What is the total distance the particle travels in the first 4 seconds?

A Om
C 8m
D 1Zm
3 In an arithmetic series, the sum of the first three terms is 21 and the sum of the first four

terms is 36. What is the sum of the first five terms?

A 15
B 51
© s
D 57
4 Which of the following is the range of the function y = % - %COS 2% ?
1
A =3 <y< 0
1 1
B -3 <y< 3
1
C 0< y < 3

@ 0<y<1




5 The number N of flies at the Longueville rubbish dump after t weeks is given by the formula
N = Nye®%*t, where N, is the initial number of flies.

Which expression represents the number of weeks it takes until the rubbish dump has doubled its
population of flies?

e 21n100
5
25
B
C 2In25
@ 251n2
6 Which expression gives [ tan®x dx ?
A sec?x +c
B 2tanx +c¢
@ tanx —x +c¢
D 2tanx —x +c¢
7 Jordie is installing a security keypad on the door to the server room. It has the digits 0 — 9

and codes can be created which have either 4, 5 or 6 digits.

How many more codes are available if he uses a 6 digit code rather than a 4 digit code?

A 9900
B 521441
C 524 880
@ 990 000
8 Let X and Y be independent events where P(X) = 0-2 and P(Y) =0-52

What is the value of P(X N Y) ?
A 0-616

B 0-72

@ 0-384

N



1

9 Let f(x) =vx and g(x) = ~—- Which is the range of g(f(x))?

A [1, 0]
B [0,1) U (1,)
(O (o-11u©x)
D (0,00)
10 For what values of x is the curve y = x* — 12x2 concave up?

x < —2orx>+2

B x < —6orx>+6
C —\/6<x<\/€
D -2 <x <2



Section i
90 marks

Question 11 (2 marks)

Solve the equation |2x — 3| = 18 2

Question 12 (2 marks)

Solve the equation tan (2x) = /3 inthe domain 0 < x <. 2




Question 13 (2 marks)

A standard pack of cards consists of four suits (Diamonds, Hearts, Clubs and Spades) with
13 cards in each suit. If four cards are chosen at random from the pack and placed side by side
on a table, what is the probability that they are all from different suits? 2

= 685 44
°9d> T 1,

6 44% 400

i
N
3
-+

=..000058 (4 dpN |

Question 14 (2 marks)

Volodymyr likes Tic Tacs®. On Monday he eats 2, on Tuesday he eats 4, on Wednesday he eats 6,

and so on in this pattern. After how many days will he have eaten a total of 132 Tic Tacs ? 2




Question 15 (5 marks)

A section of land has been earmarked for a new national park. The shape of the land is shown below.

The bearing of landmark A from landmark O is 248T and the distance between them is 24km. The
distance between landmark A and point B is 40km, and the distance from B to O is 35km.

(i) Show that ZAOB = 83° to the nearest degree. 2

B8

B%wvx;=36°—-['90~(249—93)]

6



Question 16 (5 marks)

(i) Find the integral fxlzo—_xs dx 2

6 —
(ii) Find the exact value of fz 21 I 3




Question 18 (4 marks)

A train wheel of radius 40 cm and centre O rolls along a horizontal track (as shown below).

M is a point on the wheel where the wheel touches the track before it starts to roll.

(i) Through what angle does M rotate about O (in radians) after the wheel rolls
1 metre?

(ii) After the wheel rolls 1 metre, what is the vertical height of M above the
track? (answer to the nearest cm) 3

' h= 72 e (mw;“cm)

o



Question 19 (5 marks)

In Glenrowan, the probability that it rains on any Monday is O - 21. If it rains on Monday, then the

probability that it rains on Tuesday is 0 - 83. If it does not rain on Monday, then the probability of
rain on Tuesday is 0 - 3.

(i) Draw a probability tree diagram to show this scenario. 2

M = rin o Movw(a:7

- het rain. o Mo .

T = rabnhon Tuesday,

™= ot rafihn Tues .

(i) Calculate the probability that it rains on a Tuesday in any given week. 1
Plrains on Twes:) = (0:21) (0.:83) £ (2:7)(0:3). ...
= 413
LA L —
........................................................................ SO . vcssosscrsisssmsmsnssssvsmisms onssmssms sismensssses SRS YOSV R SRS SR TR s
(iii) Given that it rains on a Tuesday, find the chance it did not rain on the Monday. 2

S



Question 20 (6 marks)

(a) Sketch the curve y = 4e %% 2

(b) Consider the series 2e* + 8e™* + 32e 3% + ...
(i) Show that this series is geometric 1




Question 21 (6 marks)
{i) Show that the curves y = sin2x and y = cosx meet at the point

T
where X =<
. - T - \[-3'
3

Sketch, on the same set of axes, the curves y = sin2x andy = cosx in the
domain 0 <x < g and shade the region bounded only by those curves. 2

(ii)

3
@ -

ttevrerdicsnarraerorrearastantrratteresninany




(iii) Find the area of this shaded region. 3

Question 22 (2 marks)

1
NTHIHVT

Evaluate 2311




Question 23 (5 marks)

A tank contains 200 litres of petrol. More petrol is pumped into the tank for 20 minutes,
until it is full.
The volume flow rate R of petrol, in litres per minute, is given by

R=420-1t)

(i) Find a formula for the volume V of petrol in the tank after t minutes, where t < 20. 2

%:"/20't)=3°’*":

k=

(iii) How long did it take to half fill the tank? (answer in minutes) 2

4.1 886 minutes-

................................................................................ & b (L/m,hgu_;ec;)




Question 24 (2 marks)

If loge(xy®) = 1and log,(x%y) = 1 what is the value of logg(xy) ? 2

b a/x3)=¢0jqx+éogaj=3'~‘*§:=‘//

Question 25 (3 marks)
Isis and Layla catch a train to school each day but they get on at different stations.

1
The probability that Isis gets a seat each morning is 5

1
The probability that Layla gets a seat each morning is —.

What is the probability that, on the next three mornings, at least one girl gets a seat? 3

P(I(;e'k-?eﬂft):?'P(IMH;L’{;@LSM):%
f LgeﬁSth)=5_l,"f’[Lnof3¢+Jed*):?f—

14



Question 26 (8 marks)

Consider the curve y = x3 + 3x% — 9x — 5.

(i) Find any stationary points and determine their nature. 4




(ii) Sketch the curve inthe domain—5< x < 3
(inflection and x-intercepts are not required)
N
.................................. (-3.22) T (3,22)
20+
................................... 15l
------------------------------------ 10.- D P R T T
5.4
o
..................................... + + } T TN
-10 -8 C. 5 10° / /
5
(—5,-10)
. < ; l an N frereessseesesesienaisisiienns
i r4
y= -10f (1,-10)
(iii) By drawing an appropriate line on your graph, or otherwise, solve
x3+3x2-9x+5=0 2
3 43t
2 G = T Tt A
O3 (=
ST S0 e A = Fis: Wit 4> S

e o o Soluon b [X= -5 oo



Question 27 (6 marks)

The graph of the function y = log, (x?) is shown below:

y

i
I
i
i
|
|
%
|
}
|
1
I
]
_ 1
I
5 . o v — T
J /l I'f 2 2_; J:
1
3
(i) Use the Trapezoidal Rule with 5 function values to approximate f1 log, (x?) dx
to 3 significant figures, and explain why this approximation underestimates the value of the
integral. 3
%L l [ s 2 25 3

0 0:8109 I+ 3863 I 324 2 19F2

3
[ In(x)Ae 3 04+ 219472 +zé'mq +/.3a~43+/-zs’zi}’]




Question 28 (2 marks)




Question 29 (8 marks)

ABCD is a quadrilateral inscribed in a quarter of a circle centred at A, radius 100 m.

The points B and D lie on the x and y axes and the point C moves on the circle such that
£CAB = a asshown in the diagram below.

U
D
/‘.\:\f\"
*‘\
_f'*\ ) "',:Il B
4 100 m n
(i) Solve the equation sin (x + 15°) = cos 24° 1
............... SN L S N A
= Sin [ 90 -l‘f) = Sin 66
........... : x+ls=44\/
(ii) Show that the area of the quadrilateral ABCD can be expressed as 3
A = 5000 (sina + cos @)
A = L s 1oo0: IO Sin & = Sboo Sin X \/
............................................. 1: H4 84000008 00008000088e000008008 0 000Nt ero0esstenssaestNtoenets aesssenateaesesnsessatetseassacsassatsastaratnaERTETITETTSTETES
Acab
A = —_’:‘,:'Ioo« /DD‘SMZ?-’() Sooo CQSO(‘/
.............. KGR e



(iii) Using calculus, show that the maximum area of this quadrilateral is 5000 V2 m? 4

................. A‘S’Ocao[s'm0<+¢o5°<
........... dA. . =. Soop. Cosfx—s'hd)\/
o <
Fov stat.poyrf, dA =o .1 CoS A —Sinak =O
ol

L e
...................................................................... '5‘7"0[@4’@
......................................................................... = 50001»:\/



Question 30 (3 marks)

Let f(x) = x% — 4x.

Sketch the graph of y = 2f(1 — x) + 6, showing the location of the vertex and the intercepts. 3

Shige Right by L dalate. by factr 2 vectially, sheft supby .

~

baciest Lo (st fo tranedo

BN Bt A Tt ] RIS e o) S

\/ Some useful WW’/"\@

x \/ in 'ferca,o‘f'/s)

21



Question 31 (5 marks)

The functiony =

X . . .
el is shown below. It is an odd function.

(i) For what values of m do the liney = mx and the curvey =

x2+1
enclose a region? 2

FOr a re l‘or)) we heed 3 Solwhone o

ALT
ie

S T T T T P L L Ty S NS TTTTI, YITTyorprey AN

‘0<M < |




(ii) Find the area of the region (in terms of m). 3




Question 32 (5 marks)

(i) Show thate* > 1+ x ifx = 0. 2
(Hint: show that the function f(x) = e* — (1 + x) is increasing for x = 0.)

(ii) Deduce that% < fol e’ dx <e 3
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