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Mathematics

General Instructions

Reading time — 5 minutes

Working time — 3 hours

Write using black pen

Board-approved calculators may be used
A BOSTES Reference Sheet is provided

Answer Questions 1-10 on the Multiple
Choice Answer Sheet provided

In Questions 11-16, show relevant
mathematical reasoning and/or
calculations

Start each of Questions 11-16 in a new
writing booklet

Write your examination number on the
front cover of each booklet

If you do not attempt a question, submit a
blank booklet marked with your
examination number and “N/A” on the
front cover

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM

Examination Number:

Set:

Total marks — 100

Section | Pages 3-6

10 marks

e Attempt Questions 1-10

e Allow about 15 minutes for this section

Section Il Pages 7-14

90 marks

e Attempt Questions 11-16

o Allow about 2 hours 45 minutes for this

section

Section |

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

Use the Multiple Choice Answer Sheet for Questions 1-10.

4.56° -/78
V6.82x9.3

1 What is the value of correct to 2 significant figures?
(A) 0.01

(B) 0.02

(©) 0.015

(D) 0.016

2 Which of the following is a simplification of 4m™ + %m’l ?

@ =
m
® >
m
© =
m
o 2
m

3 Which of the following represents the solution to [2x—3|<1 ?
(A) —2<x<2
(B) x<-2orx>2
©) 1<x<2

(D) x<lorxx>2



What are the values of a and b if 3 a+b? 7 The graph of the function y = f (x) is shown in the diagram.

2445
y
(A) a=3 b=-6 A
(B) a=-6 b=3
2
(C) a=-6 b=45
1+
(D) a=45 b=-6
0 . -t : — X
1 3 4 /5 6 7
-1 + ;
Let log,2=p and log,3=q. i
2

Which of the following is the expression for log, 24 ? 7
Which of the following gives the exact value for J f(x)dx?
0

(A) 3p+q
(B) p’+q @ *
B) 3
© 3pq ®
\ © 5
D) piq
(D) 7+5
The roots of 2x* —4x+7=0 are « and B. What is the value of o* + *? 8 In the diagram AB||CD| EF. AC =3 cm, CE =9 cm, BF =20 cm and DF = x cm.
A -3 A/ \B
B) 4 3 cm/
NOT TO
© n 9 D SCALE
9 cm X cm
D) 10+
4 E/ \F

What is the value of x?
A) 5

2
®) 65

©) 10

(D) 15



9 Consider the graph of the gradient function y = f'(x) below.

Section |1
s L 90 marks
y="1'(x) | 1 Attempt Questions 11-16
!|| 4 Allow about 2 hours 45 minutes for this section
|II |
I|I , Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
| 21
!
I'. 1 In Questions 11-16, your responses should include relevant mathematical reasoning and/or
| calculations.
4

Question 11 (15 marks) Use a SEPARATE writing booklet

(a) Simplify 3x-2(x-1) . 1
Which f the following stat ts is true fory = f(x)?
ich-one of the following statements is true fory = f(x) (b) Evaluate log, 5 correct to three decimal places. 2
(A) There is a maximum turning point at X =2.
(B) There is a minimum turning point at X =-3. (¢) Evaluate lim x* —28 2
X2 X —
(C) There is a horizontal point of inflexion at X =2.
(D) There is a point of inflexion at X =0.
(d) Find the primitive of e +1 . 2
10 Let c=€*. Which expression is equal to log,(c’)?
(e) Given f(x)=x*-3x-30, find the value(s) of x if f(x)=10. 2
(A) e}x
(B) 3x . . 2
(f) Find the domain and range of y = vy +1 . 2
X —
© e
D) x
(g) Find the equation of the parabola with focus (-3,1) and directrix y= -1 . 2
-1 X
(h)  Solve +1= 3 2
End of Section |



Question 12 (15 marks) Use a SEPARATE writing booklet

(2

(b)

(©)

(d

(e)

®

Solve \/§+tanX:0 for 0°<x<360°.

Differentiate the following with respect to X.

(i) log,(3x>-1).

24X

(i) x'e*.

Find J'xe”zdx.

3
X +X
——dx.

3
Evaluate J 2

1

Find the equation of the normal to the curve y =3log, X at the point (e, 3).

Simplify /sec’A—1.

Question 13 (15 marks) Use a SEPARATE writing booklet

(a) Inthe diagram ABCD forms a trapezium.

Line AB has equation y =2x+8 and is parallel to line CD.

Line BC is parallel to the x-axis.

4

O]

(i)
(iif)
(iv)

y
b y=2x+8
4
> X
NOT TO
D (4.-4) SCALE

Find the co-ordinates of C.

Show that the equation of line CD is 2x—-y—-12=0 .

Show that the perpendicular distance from B to the line CD is 4+/5 units.

IfAB = 4+/5 units, find the area of the trapezium ABCD.

(b)  Find the values of k for which x> —2kx+1=0 has real and different roots.

Question 13 continues on the following page



Question 13 (continued)

(c) Consider the triangles ABC, BAD and BDC below.
ZACB =90°, ZBDC =45°, ZBAD =30° and BC=DC =1 cm.

B

NOT TO
SCALE

30° 45° [ ]

C

1cm

(i)  Using triangle ABC show that the length of AD is (+/3 —1) cm.

(ii) Find the length of BD.

. . 3-1
(iii) Hence, or otherwise, show that sin15°= L .

22

End of Question 13

Question 14 (15 marks) Use a SEPARATE writing booklet

(a) Consider the series 4+7+10+...+301.
(i) How many terms are in the series?

(i) Evaluate the sum of the series.

(b) Use Simpson’s rule with 3 function values to find an approximation for
8

1 . .
J 7 dx. Give your answer correct to 3 significant figures.
og, X

4

(c) Consider the functiony = 2x’.

(i)  Draw a neat sketch of this function.

2

1 (ii)  Find the area between the curve y = 2x*, the x-axis and the lines X = —1
and X=3.

2

(d) The diagram shows a triangle ABC with sides AC=m and BC =n. The points D,
E and F lie on the sides AC, AB and BC respectively so that CDEF is a rhombus
with sides of length x.

NOT TO
SCALE

(i) Prove that AADE is similar to AEFB.

(i) Find an expression for X in terms of m and n.



Question 15 (15 marks) Use a SEPARATE writing booklet Question 16 (15 marks) Use a SEPARATE writing booklet

3

X (a) The graph of y=+/Xx—1 is shown below.
(a) Evaluate j s——dx. Express your answer in simplest form. 3 "
X" +3 y
0 a4t
y=vx-1
(b) Consider the curve given by y =1+3X— X 5 N /"’T
y= ) - "
(i)  Find the coordinates of the stationary point(s) and determine their nature. 2 21 /
/
(ii) Find any points of inflexion. 2 14 /
(iii) Hence, sketch the curve showing features found in parts (i) and (ii). 2 - . , , oy
(Do not find the X intercepts). 0 2 4 6 8 10 12

(c)  The shaded region in the diagram is bounded by the curve y = x> —2x and the line

=3x—-4.
y The shaded region in the diagram is bounded by the curvey =+/x—1,
y =% —2x the y-axis and the linesy =0andy =3.
.1-
: Find the volume of the solid of revolution formed when the shaded region is rotated
about the y axis.
y=3x-4
(b) Mr Smith borrowed $180 000 to buy a unit. The interest rate was 18% per annum,
compounded monthly. He agreed to repay the loan in 20 years with equal monthly
repayments. Let the monthly repayments be $M. The amount owing, $As, on the
loan after the nth monthly repayment is given by the formula
A, =180 000(1.015)" =M (1+1.015+1.015> +...+1.015"™") (Do not prove this)
(i)  State the points of intersection of the line and the parabola. 1
(i)  Ifthe loan is repaid in full in 20 years show that $M, the monthly repayment
(i)  Find the area of the shaded region. 2 is $2777.96.
(ii)  Mr Smith decides to round this monthly repayment to the nearest
(d) Consider the series 3+6p+12p° +24p* +... $1000. How long will it take him to repay the loan, to the nearest month?
(i)  For what values of p does this series have a limiting sum? 1
(ii) If the limiting sum of this series is 4%, find the value of p. 2 Question 16 continues on the following page

—-12- - 13-



Question 16 (continued)

(c) An open rectangular box is to be formed by cutting squares of side length X cm from
each corner of a rectangular sheet of metal that has length 40 cm and width 15 cm
and folding up the sides.

X DX NOT TO
SCALE

15cm

>
>

(i)  Find expressions for the length and breadth of the box in terms of X.

(i)  Show that the volume of the box is given by V = 600x —110x> +4x> .

(iii) Find the value of X that gives the box its greatest volume.

END OF PAPER
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