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Section |

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

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

(1) What is the correct factorisation of 2x* + 9x —5 ?
(A) (x=5)(2x+1)
(B) (2x-1)(x+5)
(€) (2x-1)(x-5)

(D) (x-1)(2x+5)

2015 _
NG

(A) 543

)

(B) 2043
(C) 8075
(D) 5+43
(3) What is the domain of the function f (x) = v2x + 4 ?

(A) Allreal xsuchthat x < -2
(B) Allreal x such that x > -2
(C) Allreal xsuchthat x < -2

(D) Allreal xsuch that x > -2



(4) What is the distance between A(-2,3) and B(-5,-1) ?

(A) 53
(B) 5
(C) +18

(D) 7

(5) The line which is perpendicular to 2x + y — 5 = 0 with ay intercept at 3 has the equation:

(A) y=2x+3

1
B) y=—>x+3
®)y=-1

©) y:%x+3

(D) y=-2x+3

(6) What is the derivative of e "?* ?
(A) —2cos2xe "%
(B) 2cos2xe "
(C) —2xe "

(D) —2sin2xe "



(7) A geometric series with a common ratio r will have a limiting sum if:
(A r<1
B) r>1

C) |r|<1

(D) |r[>1

cosecdsecd ,

(8) Which of the following expressions is the correct simplification of —
an

(A) sin’é
(B) cos*@
(C) cosec’ @

(D) sec?#

(9) Which of the following expressions represents j?’—xzdx ?
X

(A) In3x+c

(B) 3Inx+c

(C) %In:&x2 +C

1
D) ZInx+c
(D) 3



(10)

Looking at the graph of y = f'(X) above, which of the following could be true?
(A) f(x) isan odd function with a local maximum at f (0)

(B) f(x) isan even function with a local maximum at f (0)

(C) f(x) isan even function with a point of inflexion at f (0)

(D) f(x) isan odd function with a point of inflexion at f (0)



Section Il

90 marks

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

Answer on the blank paper provided. Begin a new page for each question
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks)

(a) Factorise 2x*>—32. [2]

(b) Solve [5x-1<9. [2]

(c) Find the equation of the tangent to the curve y = 3x* — x at the point where [2]
x=1.

(d) Differentiate (2x + tan 7x)*. [2]

(e) Given the points A(2,1) and B(-3,-2), find the equation of the locus of [3]

point P(x, y) as it moves so that the distance PA is always twice the distance

PB.
(f) Solve forx, 5 = 20. [2]
(9) Find I tan? 2xdx . [2]

End of Question 11



Question 12 (Begin a New Page) (15 Marks)

(a) Differentiate with respect to x:

(i)  y=(x+5)In5x [2]
(ii) F(x) = sin x [2]
X+1
(b) Find j X gy [2]
X +4
1 1 [2]
(c) Show that >— ———— | = cos@cotd.
tan®6@ sec” @
2
(d) Use the trapezoidal rule to find an approximation to jxe*dx using 5 function [2]
0

values. Give your answer correct to 3 significant figures.

Question 12 continues on the next page



Question 12 (Continued)

(e) The diagram shows points A, B and C lying on the line x + 3y =18. The
point A lies on the y axis and AC = CB. The line from D(1,-1) to C is
perpendicular to AB.

Y
A
C
B
X
D {11'_1}
NOT TO SCALE.
(i) Find the coordinates of A. [1]
(if) Find the equation of the line CD. [2]
(iii) Find the coordinates of B. [2]

End of Question 12

~0 ~



(15 Marks)

Question 13 (Begin a New Page)

(a) Evaluate the arithmetic series 3 +7 +11 +15 +--- +4003. [2]

(b) A bag contains 8 blue marbles and 4 yellow marbles. Two marbles are selected at

random without replacement.

(1) Draw a tree diagram to show all possible outcomes. Include the probability

[2]
on each branch.
(i) What is the probability that the two marbles are of different colours? [1]
(c) Thegraphsof y = —x* +9 andy = 3x + 5 intersect at the points A and B.
¥
A
B
Diagram not to scale
: : . [2]
Q) Find the x values of the points A and B.
(i) Find the area bounded by the curvey = —x* + 9 and the line y = 3x + 5. [2]

~10 ~



Question 13 (Continued)

(d)
2
(i) Show that dftanx) _ 2tan x + 2tan® x.
X
2
(it) Hence or otherwise find M.
X

/4

3
(iii) Use part (i) to show that [ 2tan® xdx = 3 - 2In2 .
0

End of Question 13

~11 ~

[2]

[1]

[3]



Question 14 (Begin a New Page)

(@)

(b)

()

Solve (log, x)* —log, x* —12 =0, for x> 0.

On 1* July 2015, Jessica invested $18 000 in a bank account that paid interest

at a rate of 5% p.a, compounded annually.

Q) How much would be in the account after the payment of interest on 1%

July 2025 if no additional deposits were made?
(i)  Consider if Jessica made additional deposits of $1500 to her account
on the 1% July each year, beginning on 1% July 2016. After the

payment of interest and her deposit on 1% July 2025, how much was in

her account?

Consider the function y = x* + 6x* —135x.

(i) Show that x* + 6x* —135x = X(x + 15)(x — 9).
(i) Find the stationary points and determine their nature.
(ili)  Find any point(s) of inflexion.

(iv)  Sketch the curve showing the x and y intercepts, the turning points and
point(s) of inflexion.

(d) Sketch y=ZCOS(2X—%) for 0<x<r.

End of Question 14

~12 ~

(15 Marks)

[3]

[1]

[3]

[1]
[2]

[1]

[2]

[2]



Question 15 (Begin a New Page)

(a) Solve 4sin*x—-3=0 for -z <x<~x

(b) v = 6cos2t is the equation of a particle’s velocity in m/s, where tis in

seconds. The particle was initially 2 metres to the left of the origin.

(i)

(i)

(iii)
(iv)

Find the equations for the displacement and acceleration of the
particle.

When does the particle first reach the origin? Answer correct to 2
decimal places.

When does the particle first come to rest.

Find the total distance travelled by the particle during the period

o
IA
s
IA

NN

(c) ABCD is a square of side length 2 units. P is the midpoint of AD.

CQ is drawn perpendicular to PB and ZAPB = x".

(i)

(iii)

Prove ZAPB = ZQBC.

Hence, or otherwise show QC = units.

b~

Show QD =CD.

End of Question 15

~13 ~

(15 Marks)

[3]

[2]

[2]

[1]

[2]

[1]

[2]

[2]



Question 16 (Begin a New Page)

(15 Marks)
(a) Sketch y = log,,(x + 3) , showing the x and the y intercepts. [2]
(b) A bacteria culture of N bacteria is increasing exponentially so that after 10
. dN . :

minutes i KN . If the number of bacteria increases from 100 to 400 in

2 minutes, find:

0] The value of constant k. [2]

(i) The number of bacteria present after 10 minutes. [1]

(i) When there will be 1000 bacteria. [2]

X2

(c) The area bounded by the curve > + y®> = 8 and the x and y axis in the [3]

first quadrant is rotated about the x axis. Find the volume of the solid of

revolution.

~ 14 ~



Question 16 (Continued)

e2

(d) Prove j“lnxdx =1+In2 [2]
xInx
(e) Find the largest vertical distance between graphs y :%x and y=sinxin [3]

the interval 0<x<2r.

End of paper.

~15 ~
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10

10

18 866.84

18 866.84

48 186.94


















