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General e Reading time - 5 minutes
Instructions Working time — 1.5 hour
e Write using black pen
e Calculators approved by NESA may be used
o Areference sheet is provided with this question paper

For questions in Section Il, show relevant mathematical reasoning
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Section |

10 marks

Attempt Questions 1-10

Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 How many distinct arrangements are there of the letters of the word IONISATION?

(A) 151 200
(B) 604 800
(C) 907 200
(D) 3 628 800

2 \Whatis the exact value of sin15°

2-43

(A) 1

i

(B)

L s

(C)

.

(D)

=



3 Given that cos™* (V1 — t2) = a, which expression represents sin «..

(A) J1—¢2
(B) J1+¢t2

(C) 1

(D) t

4 The velocity of a particle which is travelling along the x-axis is given by
v = 3t%? 4+ 4t + 5, where t is the time in seconds.

Which of the following could be the function which gives the position of the particle with
respect to time?

(A) x=1t3+2t2+5t+ 10
(B) x =3t3+4t>+ 5t + 10
(C) X = 6t + 4
(D) x=3t+4

5 Which expression is equivalent to cos 3x cos x + sin 3x sin x?

(A) 2 cos 4x sin 4x
(B) cos4x + sin4x
(C) cos 4x
(D) coS 2x



6 What is the inverse of the function y= % +27?
V5x — 10
(A) y=22 "7
8
V5x — 10
(B) y=x=10
2
53x — 2
(C) y ==
2
5x — 10
D =
(D) y >
! Given the function f(x)= —%,what is the solution to the equation f"(x)=128?
X
1
(A) >
(B) 2
1
(©) J
(D) 4
8

2
Find the derivative of (x + i) with respect to x.

2
(A) 2x ——
X
2
(B) 2x +—
X
2
(©) 2x — e
2
(D) 2x + s



10

Givensin @ =

(A)

(B)

(C)

(D)

% and tand >0, what is the value of cos28?

N | —

B

o |

Solve |3-2x|< 1

(A)

(B)

(C)

(D)

End of Section |



Section Il

45 marks

Attempt Questions 11-23

Allow about 80 minutes for this section

Answer each question in the appropriate space.

In Questions 11-23, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (2 marks)

Solve the inequality 2.0
X



Question 12 (4 marks)

Consider the function y = 1 2

X
(a) State the equations of the vertical and horizontal asymptotes.
(b) Sketch the graph of the function, including all asymptotes and
intercepts.

6"

1

3

1

i



Question 13 (3 marks)

Fully factorise the polynomial P(x) = x3 — 7x2 + 36.



Question 14 (5 marks)

(a) Expand (3 + x?)°.



Question 15 (5 marks)

(@) Show that sin 34 = 3sin A — 4sin3 A

b .

(b) Given that ¢ =tan—, show that sind =
1+cos@



Question 16 (2 marks)

Find the exact value of cos™* (?) — tan~*(—/3) in radians. Show full working.

Question 17 (3 marks)

Solve sin@+6c¢cos* =5 for 0° <G <360°.



Question 18 (4 marks)

Find the number of ways in which a committee of 3 people can be chosen from 4
teachers and 5 students.

(a) Without restriction.
(b) Exactly one student.
(c) At least one teacher.



Question 19 (4 marks)

A coin is dropped from a tall building. Its height h metres above the ground t
seconds after it is dropped, is given by h = 50 — 4.9t2

(a) How tall is the building?



Question 20 (3 marks)

Differentiate the following, expressing your answer as a single fraction:



Question 21 (3 marks)

Sketch the function y = 2sin‘1(§)and state the domain and range.




Question 22 (3 marks)
Two of the roots of the cubic equation x3 + 7x? — 16x + d = 0 are opposites.

(a) Find the roots of the cubic equation.



Question 23 (4 marks)

A sphere is expanding so that its surface area is increasing at 24cm” / s. When the
radius is 12 cm, find the rate of increase, in exact form where appropriate, of its:

Surface area of a sphere: 477°
4 5
Volume of a sphere: Eﬂr

(a) Radius

End of examination
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Section |

10 marks

Attempt Questions 1-10

Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 How many distinct arrangements are there of the letters of the word IONISATION?

@ 51200 _ lo!

alal
(B) 604 800
(C) 907 200
(D) 3 628 800

2 \Whatis the exact value of sin15°

3=u/3 Sl <
(A) _4_ gu 3 ’l_-> = _,§L1 Y (4,")_ "’;i_;‘)
(B)) __‘/5\/_—1 = A4S @sho . whap e s
‘ 22
] |
ey B
R
©) 1-43 - =.F B
22 b
5 {3 |
1++/3 2 - T =
(D) 5 2i> 205
- V|
2=



3

Given that cos‘l(\/l —t?) = a, which expression represents sin .
(A) V1—t2
(B) V1+t2 )
(C) 1 o Vi - (4> =<4

K ,'
(D)) t \/ 1 12

Snved = ;. K
The velocity of a particle which is travelling along the x-axis is given by
v = 3t? + 4t + 5, where t is the time in seconds.
Which of the following could be the function which gives the position of the particle with
respect to time?
@fﬁ x=t3+2t2+5¢t+ 10

(B) x = 3t3 +4t2 + 5t + 10
(C) x=6t+4
(D) x=3t+4
Which expression is equivalent to cos 3x cos x + sin 3x sin x?

(A) 2 cos 4x sin 4x
Cis{ag -2 Y= Cony
(B) cos 4x + sin4x
(C) cos 4x
(BD cos 2%



6 Whatis the inverse of the function y = 8%3 +27?

? &
¥5x — 10 =21 .9
(A) y =—8— S"
e Y3
) 3 "l_..._? —_ ¢
(B)\ - =____"5"2‘10 S
S ~jp = K‘;fg
53x —
(©) y=22"% 4 fE-lo
 SHAERE
5x-10 3
D = — ) = B L S
( ) y 2 L{, 5 lo

&)

-

Given the function f(x)= —i,what is the solution to the equation f”(x)=128?

@\_ Loyt R
= \\\\ /. ’ " . J— ek ‘XQ =l
(B) N "[\Cl.r)'“ = /‘{'\{ > L = I"‘)"?
i )j)é': Gy
(
V2 =L e
(D) ) ﬁ‘“‘ §
x °= L —
I ~-¥%
L= <9
=
8 . " 1\2 . i bl
Find the derivative of (x+;) with respect to x. (G
(A) it 7/‘; 2=t M)
% a -
2 -0 R (S
B = (1 - -
® oz e
, 2 .t L
C L= i 2 A s e
( ) <X 3 ')_))
2
(D) 2x+—3
X



Givensin@ =

(A)
(B)

(G,

(D)

(B)

(C)

(D)

B

and

tan@ >0, what is the value of cos28?

1 2
2 Cosotr=1- 2%n D
b 2 =
8 b RN
4
S l__‘_’\
7 3
5 = %
g
315
16
3-22 ) ~X I X &
1 €% & 2 &5 el
- 2A KT mibkg Y
i 2 )
¥< 1L,x 2 2 =l Rl B,
-2 £ x < -1
X S _21x 2 ""1
End of Section |



Section |l

45 marks

Attempt Questions 11-23

Allow about 80 minutes for this section

Answer each question in the appropriate space.

In Questions 11-23, your responses should include relevant mathematical reasoning
and/or calculations.

Question 11 (2 marks)

Solve the inequality i >0

.............................................................................................

.............................................................................................

.............................................................................................

.............................................................................................

.............................................................................................

.............................................................................................

.............................................................................................

.............................................................................................
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.............................................................................................



Question 12 (4 marks)

Consider the function y= 1 2
X

(a) State the equations of the vertical and horizontal asymptotes.

.............................................................................................

(b) Sketch the graph of the function, including all asymptotes and
intercepts.
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Question 13 (3 marks)

Fully factorise the polynomial P(x) = x3 — 7x2 + 36.

L R T R I R R N T S T i
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Question 14 (5 marks)

(a) Expand (3 + x2)5.

2
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Question 15 (5 marks)

(a) Show that sin 34 = 3sin A4 — 4sin3 4

.............................................................................................
............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................
.............................................................................................

.............................................................................................

b 3
() Given that 1= tang _ show that sin@ _
2 1+cos@

.............................................................................................
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Question 16 (2 marks)

Find the exact value of cos™? (?) — tan~*(—/3) in radians. Show full working.

.............................................................................................

.............................................................................................
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Question 17 (3 marks)

Solve sin@+6¢cos’@ =5 for 0° <O <360°.
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Question 18 (4 marks)

Find the number of ways in which a committee of 3 people can be chosen from 4
teachers and 5 students.

(a) Without restriction.
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Question 19 (4 marks)

A coin is dropped from a tall building. Its height h metres above the ground ¢
seconds after it is dropped, is given by h = 50 — 4.9¢2

(a) How tall is the building?
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(c) Find the acceleration of the coin as it falls to the ground. 1

.............................................................................................
.............................................................................................

.............................................................................................

...........................................................................................



Question 20 (3 marks)

Differentiate the following, expressing your answer as a single fraction:

2,1c2 —4dx

xx
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Question 21 (3 marks)

Sketch the function y = 25in“(§) and state the domain and range.

.............................................................................................
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Question 22 (3 marks)
Two of the roots of the cubic equation x* + 7x? — 16x + d = 0 are opposites

Find the roots of the cubic equation.

(@)
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Question 23 (4 marks)

A sphere is expanding so that its surface area is increasing at 24cm’ /s. When the
radius is 12 cm, find the rate of increase, in exact form where appropriate, of its:

Surface area of a sphere: 47>

Volume of a sphere: g-mﬁ

(a) Radius

End of examination
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