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Section |
10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple choice answer sheet provided on page 17 for Questions 1-10.

Q1. What is the derivative of E ?
X

w >
X
B -

X
(C) -3«
©) -2

Q2. Which of the following is an EVEN function?
(A) i (B)

(©) (D)

~ [/



Qs.

Q4.

Q5.

Q6.

Which statement is FALSE?

(A) A trapezium is a quadrilateral with one pair of opposite sides parallel.
(B) The diagonals of a rectangle are perpendicular.
(C) A Kkite can be divided into two congruent triangles.

(D) The properties of a rectangle has the same properties as a parallelogram.

1
6 —

Find the domainof y =

=

(A) x>6
B) x=6
C) x<6

(D) x<6

What is the nature of the roots of the quadratic equation x> — 8x —48 =0 ?

(A) Real, rational and equal
(B) Real, irrational and unequal
(C) Real, rational and unequal

(D) Unreal, irrational and unequal

Find the primitive function of 2e3* — 4x .

(A) 6e3* —4x?+C
2

(B) §e3x —4x+C
2

© §e3"—2x2 +C

(D) 2e3* —4x?2+C



Q7.

Q8.

Q9.

A function y=f(x) has f'(4)=0 and f"(4)=-2.
At the pointwhere x =4, y=f(x) is:

(A) Stationary and concave up.

(B) Decreasing and concave down.

(C) Stationary and concave down.

(D) Stationary with a horizontal point of inflexion.

What is the equation of the directrix of the parabola y? = —12(x — 5)?

(A) y=-2
B) y=8
C) x=2
(D) x=8

In the diagram AE is parallel to BD, AB = x cm, BC = 3x cmand EC = 36 cm.

A x cm B 3r cm C

The length of DC is:
(A) 6cm

(B) 9cm

(C) 18cm

(D) 27cm



Q10. Two bags each contain blue marbles and green marbles. Bag A contains 4 blue and 4
green marbles. Bag B contains 2 blue and 3 green marbles. A marble is randomly
chosen from each bag. The probability that both marbles are of the same colour is?

(A)

ull DN

(B)

ull W

(©)

N| =

(D)

ul| »

END OF SECTION |



Section |1

90 Marks
Attempt Questions 11-16
Allow about 2 hour and 45 minutes for this section

Answer each question on a SEPARATE booklet.

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

Question 11 (15 marks)  Start this question on a new writing booklet
\/72
a) Evaluate 7;196 to three significant figures. 2
13 -8
b) Solve |2x + 3| < 21 2
x2\°
C) Differentiate <3 + ?> 2
d) An arc length of 17 units subtends an angle 6 at the centre of the circle with 2

radius 4 units as shown below.

17

Find the area of the sector shown above.

e) State the coordinate of the centre and the radius of the circle given by 3
x?+y2—6x+12y—124=0.

Question 11 continues on page 8



Question 11 continued

f  Find f Xy

x2—9

0) Solve for x: 3°7%% =

V27

End of Question 11



Question 12 (15 marks)  Start this question on a new writing booklet

a) The diagram below represents the journey taken by a ship which leaves
point A and travels 250 km on a bearing of 122° to B. It then turns and
travels 170 km due east to C.

N

NOT TO SCALE
[ 122°

250 km

B 170 km C

i)  Show that LABC = 148°

i) Find the distance AC correct to the nearest km.

iii)  Find the bearing of A from C. Round your answer to the nearest

degree.
b) If « and B are the roots of 3x2 + 4x — 3 = 0. Find the values of:
i) a+f
i) 2a? + 22
C) Find the equation of the tangent to the curve y = 3xe™™

: 6
at the point (2,—2> :
e

Question 12 continues on page 10

-9-



Question 12 continued

d) The coordinates of the points 4 (15,20), B (10,—5) and C(—15,5), are
shown in the diagram. Point D(1, 13) lies on the line passing through A and
C.

i) Show that the equation of the interval AC is x — 2y + 25 = 0.
i) Find the exact length of AC.

iii) Show that BD is perpendicular to AC.

Iv) Hence, find the exact length of BD.

V) Hence or otherwise, find the area of AABC.

End of Question 12

-10-



Question 13 (15 marks)  Start this question on a new writing booklet

a) Differentiate with respect to x

) X cos 5x 2
T — 2
x2
b) The first term of an arithmetic progression is 5, and the ninth term is three times 2

the fourth term. What is the value of the common difference?

C) In the diagram shown below, AD is parallel to BC. £DBC = £ACB = 6

A - D
=
FI
f f
E > C
i) Show that AP = PD 2
i) Prove that AAPB = ADPC 2
6
d) Given that f (kx —5) dx =12 and k is a constant, find the value of k. 2
0
1 — sin?0
e) Show that = 3
\/cosecze — cot?6 — cos?0 cot6

End of Question 13

-11-



Question 14 (15 marks)  Start this question on a new writing booklet

a)

b)

d)

Let log,3=x and log,5=y.
Find an expression in terms of x and y for
i) log, 0.6

i) log, 45a

Kelly and Patrick compete in a series of games. The series finishes when
one player has won two games. In any game, the probability that Kelly

wins is g and the probability that Patrick wins is g

) What is the probability that Patrick wins the series?

i) What is the probability that three games are played in the series?

For what values of x will the following geometric series have a limiting
sum?

1+(4—x)+(A—x)*+......

Find the shaded area in the diagram below.

()

2 r+2y—15=0

xr

I
I
I
I
I
I
:
-1 o1 2 3 4 &6 6 7 8 9 10 11 12 13 141N

Question 14 continues on page 13

-12-



Question 14 continued

e) Consider the function f(x) = |x — 6|

)} Sketch f(x), showing all key features.

8
i) Hence or otherwise, evaluate f |x — 6| dx
0

End of Question 14

-13-



Question 15 (15 marks)  Start this question on a new writing booklet

a)

b)

d)

Find the solutions of V3tan2x = 1 for 0 < x < 27

Use Simpson’s rule with 3 function values to find an approximation for

5
f x In x dx , correct to two decimal places.
1

T
The region bounded by the curve y =sec2x thelines x = 3

T
and x = 2 is rotated about the x axis. Find the volume of solid of

revolution. Give your answer in exact form.

Consider the function y = 3 cos2x

) Write down the amplitude and period of this function.

i) Sketch the curve for 0 < x < . Showing all intercepts.

iii)  Find the area bounded be the curve, the x axis, x = 0and x = g
Sketch a possible function which could have the gradient function

as graphed below.
y

End of Question 15

-14-



Question 16 (15 marks)  Start this question on a new writing booklet

b)

6x+4_3+ 1
2x+1 2x + 1

) Show

6x + 4

1 &

i) Hence find j

At the completing of her degree, Manpreet had a Higher Educational Loan Payment
(HELP) debt of $70 000. She plans to repay this in equal monthly repayments of $M.
Interest is charged at a rate of 0.4% per month.

Let $4,, be the amount owing at the end of the nth month.

) Show that the amount owing after 3 months is given by

A; = 70000 x 1.004> — M(1 + 1.004 + 1.004?)

i) If Manpreet decides that she would like to pay off her loan by the end of ten
years, how much would her monthly repayment be? correct to the nearest
cent.

iii) If Manpreet decides that she can only repay $450 each month, how long will
it take her to repay the loan?
(Answer in years and months)

Question 16 continues on page 16

-15-



Question 16 continued

c) Anirrigation channel has a cross-section in the shape of a trapezium as shown in the
diagram. The bottom and sides of the trapezium are 5 metres long.

Suppose that the sides of the channel make an angle 8 with the horizontal where 6 < %

WATER
g* i )

Sm
| € >

Sm Sm

i) Show that the cross-sectional area is given by
A = 25(sin 6 + sin 6 cos )

. dA
i) Show that 5= 25(2c0s%6 + cos O — 1)

iii) Hence, show that the maximum cross-sectional area occurs when

0 __ﬂ
3

iv) Hence, find the maximum area of the irrigation channel correct to the nearest
square metre.

End of Paper

-16-



Student Number:

Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 24+4= (A) 2 (B) 6 C) 8 (D) 9
AO B @ cCO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A@® B W cO DO

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word “correct” and drawing an arrow as

follows.
/ correct
A W B ¥ cO DO

pMy 1L A0 BO cO pO
2 AQO BO cO pO
3. A0 BO cO O
4 AQO BO cO bO
S AQO BO c¢cO 0O
6. A O BO cO O
7 A0 BO c¢cO O
8 A0 BO <¢cO O
99 AQO BO cO 0O
10. AO BO cO bpO

17-
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