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Mathematics

General Instructions

e Reading time — 5 minutes

e  Working time - 3 hours

*  Write using black or blue pen

e NESA-approved calculators may be
used

o A Reference Sheet is provided at the
end of this paper.

¢ In questions 11-16 show relevant
mathematical reasoning and/or
calculations.

Total Marks 100
Section | 10 marks

e Attempt questions 1 -10
o Allow about 15 minutes for this
section

Section Il 90 marks

e Attempt Questions 11 - 16
e Allow about 2 hours and 45 minutes
for this section.




Section 1

10 marks

Attempt questions 1-10

Allow about 15 minutes for this section.

Use the multiple choice answer sheet for questions 1-10

1.  The 40" term of the sequence —4, 1, 6, ... is:

(A) 25
B) 61
(C) 155
(D) 191

2. Which of the following expressions is equivalent to log, 7?

In7
A) In2
In2
(B) 7
(©) 2In7
(D) 7In2

3.  When expressed in terms of 7, what is 450° in radians?

Ny O
® -
B) 3m
o In
© =

5n
(D) Py

2
4. Evaluate f dx.
0

A 0
B) 1
© 2
(D)  None of the above
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5.

Which of the following could not be the probability of a particular event?

(A)

(B
©

D)

2

3
60%
0.2378
7

5

Which of the following statements must be true if a particle is stationary?

(A)
(B)
©
D)

The particle’s displace is zero
The particle’s velocity is zero
The particle’s acceleration is zero

All of the above

Sixty tickets are sold in a raffle. There are two prizes. Harry buys five tickets. Which expression
gives the probability that Harry wins both prizes?

(A)

(B)

©)

(D)

5 4
— + —
60 59

5 4
pr— + —
60 60
60 ~ 59

5 4

60 60

The diagram shows a sketch of the graph of y = f(x),for 0 < x < 2.

y
34
24
1 e
{ | } i X
-1+ T i 3n 2n
2T 2 2
3y

Which of the following equations best describes this curve?

(A)
(B)
©
()

y = 3cos2x
y = 2cos3x
X
y= 3cos;
= x
y = 2cos 3
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. 1
9. What are the solutions of cos 2x = > for - n<x <n?

T 5 -5 —-m
A) x=2,=,—,—

6’6"’ 6’

n 1im -1im -7
B x==,—,—],—=

127 12 12 12

T 57 7n 1lin
C) x=-,—,—,=—
© 6’6’6’ 6

7w 11m 13w 23w
(D) x=_l ’ ’

12° 12 12 12

10. The region in the diagram is bounded by the curve y = x*, the y-axis and the liney = 16.

Not to Scale

Which of the following expressions is correct for the volume of the solid of revolution when this
region is rotated about the y-axis?

2
A) T J xdx
0

r 16
®) x dx
0

2
© = J)—/dy
70

¢

16
D) = J)_;dy
70

END OF SECTION 1
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Section I1

90 marks
Attempt questions 11-16
Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate page of the writing booklet. Extra sheets of writing paper are available.

In Questions 11-16, your responses should include relevant mathematical reasoning and/or calculations.

QUESTION 11 (15 marks) — Start on the appropriate page in your booklet.

a) Evaluate Vm?+5 to two decimal placjes. 1
. . x 2 ‘
b) Simplify R — 2
c) Solve|2x — 3| = 4 — 3x. » 3
d) Consider the expression (2\/§ - 1) (3\/§ + 2) = p + qV/3. Given that p and q are
rational numbers, find the values of p and q. 2
e) Find all the solutions to 4* — 17 X 2* = —16. - 3

NOT TO SCALE

é 46.9m

A 4

In the above figure, ABCDis a quadrilateral in which 4B = 41.3m, AD = 20.1 m, DC=469m,
<4A =100°and £C = 70°.

(1) Find the length of BD, giving your answer to two decimal places. 2
(ii)) Find £DBC, correct to the nearest degree. 2
End of Question 11
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QUESTION 12 (15 marks) — Start on the appropriate page in your booklet.

a) Differentiate with respect to x:
(i) y = x2In4x.

sin 5x

(i) y ==~

b) Find f(l + sec? x)dx

¢) Evaluate the limiting sum of the series

d) Let a and B be the roots of 2x% — 4x — 2 = 0.

(1) State the value of af.

.. . 5 5
(11) Find p + i

(iii) Find a3 + B3.

) The number of bacteria in a culture is given by N = Ae
after 8 hours,

(1) find £, correct to three significant figures.
(i) find the number of bacteria after 2 days.

End of Questi

2kt Tf 6000 bacteria increase to 9000

on 12
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QUESTION 13 (15 marks) — Start on the appropriate page in your booklet.

a) Given the equation of the parabola y = x2 + 6x + 6

(1) Find the co-ordinates of the vertex. 1
(i1) Find the co-ordinates of the focus. 1
b) If f'(x) = 6x% + 5x — 1 and f(—1) = 5, find an expression for f(x). 2

c) Consider the function f(x) = |x — 4|.
(1) Sketch the function. 1
6

(11) Hence, or otherwise, evaluate f |x — 4|dx 2
0

d) In the diagram 4, B and C are the points (—1, —3), (13,7) and (7,9) respectively.
The points P(3, 3) and Q(6, 2) are the mid points of AC and 4B respectively.

y
Not to Scale
C(7,9)

B(13,7)

Q(6.,2)

(1) Show that the equation of the line PQ is x + 3y — 12 = 0. 2

(ii) Prove that AABC is similar to AAQP. 3
(iii) Find the perpendicular distance of point A to the line PQO. 2
(iv) Hence find the area of the AAQP. 1

End of Question 13 |
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QUESTION 14 (15 marks) — Start on the appropriate page in your booklet.

a) Find the value of m for which the equation (m — 1)x2 + 3x — 3 = 0 has one root
twice the other. _ 3

b) The line y = mx + b is a tangent to the curve y = x? ﬂ-4x+2atx = -3.

(1) Find the value of m.

(11) Find the angle of inclination that the tangent makes with the positive x-axis. 2

c) A sum of $5000 is deposited at the start of each year in an account that earns 8% per annum,
compounded annually.

(1) Show that the amount accrued by the end of the third year can be expressed as

Az = 5000(1.08 + 1.082% + 1.083) 1
(11) Show that the amount accrued after n years is given by
A, =67 500(1.08" — 1) 1

(iii) Find the total value of the investment at the end of the 15" year, correct to

the nearest dollar. 1

d) Consider the diagram below.

P(x,y)

A(3,0)
0 X

NOT TO SCALE

Show that the equation of the locus of all points P, such that OP L AP is x2 = 3x + y2 = 0. 2

Question 14 continues on the following page
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QUESTION 14 (continued)

- e) Consider the two parabolas as shown below:

y=x +x

y=2x2—-x——3

\

(i) Show that the x values at the points ¢
arex = —landx = 3.

(i1))  Find the area enclosed between the t

T

of intersection of y = x2 + xand y = 2x2 —x — 3,

WO CUrves.

End of Question 14
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QUESTION 15 (15 marks) — Start on the appropriate page in your booklet.

a) If6x2 — 11 = A(x + 2)? 4+ Bx + C find the values of 4, B and C. 2
S . > dx : :
b) Using Simpson’s rule, approximate the answer to i1 using four sub-intervals. 3
1 X

c¢) Water was poured into a tank for 30 hours until it was full. At any time, ¢ hours, the volume,

V litres, of water in the tank was given by V = 2(20t — t2 + 100)

(1) How much water was in the tank initially? 1

(i1) At what rate was water poured into the tank at the end of 5 hours? 2

d) Consider the function f(x) = xe™*.

(1) Show that f'(x) = e™*(1 — x).

1

(i) Show that f"'(x) = e ™*(x—2). 1

(ii1) Find the coordinates of any stationary points and determine their nature. 2

(iv) Find the coordinates of the point of inflexion. 1
(v) By considering the values of the function as x approaches infinity, sketch y = f(x),

indicating all important features found in part (iii) and (iv). 2

End of Question 15
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QUESTION 16 (15 marks) — Start on the appropriate page in your booklet.

a) Show that
2 2x—16 '
) = | 1

x+2  x-3  x2-x-6

2x — 16
i) Hencefind | 57— dx 2
x —-x-6

b) An airline company marks the price of a flight at $400, less a group discount based on the
number of bookings made. The price R dollars for each person in the group of x people is

R = 400 — 0.5x. The cost of running the flight is a fixed cost of $5000 plus $150 per person.

(i) Show that the profit on a flight of a group of x people is
(250x — 0.5x% — 5000) dollars. 2

(i1) Hence find the required group size to gain the maximum profit and find this profit. 3

¢) Two particles A and B are moving along the x-axis. Their displacements from the origin are

givenby: x = —%(1 + cosmt) and x = t? — 4t respectively.
1) Express the velocities of the two particles in terms of time. 2

ii) On the same diagram sketch the two velocities. 2

iii) Use that sketch to show that the particles have the same non-zero velocities at two

occasions by marking t; and t, 1

iv) Show that the distance travelled by the second particle between t; and t, is:

(t2+t%) —4(t; +t,)+8 2

End of Examination
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