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Mathematics

-General Instructions Total marks — 100
¢ Reading time — 5 minutes |  Ixam consists of 7 pages.
o Working time — 120 minutes ‘
» Write using black or blue pen

This paper consists of TWO sections.
e Board-approved calculators may. be used '

o Show all necessary working in . Section 1~ Page 2 (10 marks)
Questions 11-16 ) "Questions 1-10
e Marks may be deducted for cdreless or $  Attempt Question 1-10
Section IT - Pages 3-6 (90 marks)

badly arranged work
: +  Attempt questions 11-16

Table of Standard Integrals is on page 7
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Section I - 10 marks
Use the multlple chorce answer sheef for question 1-10

1 X3 427=
P A) (x +3)(x%2+6x+9)
O (x+3)(x2+3x+9)

(B) (x+3)(x%—6x+9)
(D) (x+3)(x*—3x+9)

: . C 7
2. | What is the exact value of cos -—675

ok ® -2 © 3

®) -3

3. ' Forthe quadratlc equatlon y=ax?+ bx +c, if A> 0 and a>0 then the parabola is

(A) mdefmlte (B) negative definite

4. e“"ge" is equal to

(C) positive definite (D) has one root

WV (®) «* © 2x @
52 '
T (A) 10 ‘(B) —10 (© 20 (D) —20
- 6. The following table list the values of a function y = f(x) for 3 values of x
X 1.2 1.3 1.4
y 3 3.8 4.2

By usmg the Slmpsons rule and these values, the best estimation of f f (x)dxis .

(A) 0.75 (®) 112 ©149 " (@224
., 5 Iff(x) =a* + a‘x thenfz(x)
: A)1- @) B 1+ - f(2%) (©2-f@0) (D) 2+ f(2%)

For the geometrlc series a(m +1) + a(m + 1)2 +a(m+.1)% +
: The condition is:-
@ -1<m<1

B-2<m<2 (©-2<m<0

- to have alimiting sum

M) 0<m<2

9. A partrcle, 1mtlally at rest at the origin, moves in a straight line with velocity

'V = 6 — 2t m/s. To the nearest metre, the total distance travelled in the first 6 seconds is

(A) Om (B), 6m i © 9m

- 10. | A van starts from a check pomt acceleratmg 1n1t1ally at4 m/s2 but with the acceleratmn

(D) 18m

decreasing until a maximum speed of 16 m/s is attained. It continues at 16 m/s for some

: time, then slows with a constant deceleration until it comes to rest.
: Which one of the following graphs best represents the motion of the van?

@]

l(s:)

2(s)

Section II — Extended Response
Attempt questions 11-16.
Answer each question on a SEPARATE PAGE. Clearly indicate question number.
Each piece of paper must show your name.
- All necessary working should be shown in every question.
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End of Settion 1

2

" Find the volume of the solid of revolution formed
when the shaded region is rotated about the x-axis. !

Question 11 (15 marks)  Marks
a) Express 63“ in rad1ans to 3 sxgmﬁcant ﬁgures )
:b) | Sketch the curve y = log, x. State its domam and range. 3
9 Given(3++2)" =a+b 2
Fmd aand b.
d) 1 Solve forx - 2
Clx—-3l=2 ] _ )
e) Find the vertex and focus of 2
: (x+2)?=-12y+6
1) A ship sails from a Port A 50 nautical miles due east to a Port B.
: i It then proceeds a distance of 30 nautical miles on a bearing of 020°T to Port €
L(D) Find the distance of Port € from Port A (correct to 2 decimal places) 2
(11) Find the true bearing of Port € from Port 4 2
Question 12 (15 marks) ?
a) In your number booklet, plot the points A(—2,1), B(3,3),€(2,6) and D(—3,4) ona :
number plane. ‘ :
6] Show that the equation of AB is 2x — 5y + 9 =0 2
: (i)  Find the exact perpendicular distance from the point C to the line AB 2
(111) Hence find the area of the parallelogram ABCD 2
b) jAnarc length 7 umts subtends an angle 6 at the centre ofa circle of radlus 3 units. 2 §
Fmd the value of 6 to the nearest degree |
c) leferentlate the followmg functlons with respect to x ;
(1) cosbx 2
() e*lnx - 2
b 1
: : The shaded region in the diagram is bounded by ;
Nat to Scale the curve y = x? + 2, the x-axis, and the linesx = 0 |
and x = 2. 3




Questwn 13 (15 marks)

Marks

a)  Find the equation of the tangent to the curve y = x* — 4— at the pomt (1 3)
b) c Given BE = 3 units, AE = 4 unitsand AB =5
: B units and €D = 7 units.
Copy the diagram in your booklet:
(i) Prove that AABE is similar to AADC. 2
(i) Find the exact length of BC. 1
A E . D
? c) A bottle ofsolvent is open and the solvent evaporates in such a way that the amount
: remaining, V ml, in the bottle is given by V = 1500e %993, where t is time in hours.
(i) - Howlong is it before half the initial amount of solvent has evaporated 1
from the bottle?
(i)  Ifthe solvent contmues to evaporate w1ll the bottle ever become 2
e ‘empty’ Explaln
4 If ¢ and B are the roots of the quadratlc equatlon ~=x+p,
‘ (i) - Show that the quadratic equation can be written as x2 +px—1 =0 1
Find in terms of p:-
) a+p 1
(i) ep 1
(iv) 2a?+ 287 2
e) : The acceleration of a moving body is given by a=+2¢+1 ms™, 2
If the body starts from rest, find its velocity after 4 seconds.
Question 14 (15 marks)
. a) Given that
: : 2 forx <~1
7 f(x)_{6x—x2 forx=0
: (i) Find the value of f(f(—l.l)) 2
(i) Find the vertex for the equation y = 6x — x? 1
 (iii) Graphy = f(x), clearly showing all important features. 3
i (iv) Hence or otherwise, solve for f (x) =2, leavmg your answer in exact form. 2
" b) ;Solveforxfor0<x<21r 3
: Zsm x-—3(cosx+1)
o) | Explam why the curvey = —5 is always decreasing for all real values of x except 2
Q) Simplify 2
14
(ax + 2)*13
x=13

" Question 15 (15 marks)

a) Itis given that f(x) = - f(—x), where f(x) is continuous.
H 5
Find the value of f_ 5 f(x)dx and justify your answer.

b) y

e ~ -~
AW / N / /
4 / /
A

A 1 2 3 4 5 6 7 g X

{ The graph f(x) = asin(2x + b) + 3 is shown in the diagram :
(i) State the period.
_ (ii)  Find the values of @ and b.
(iii) How many solutions are there for a sm(Zx + b) + 3 = 0 5x + 1

c) For the graphy = f(x), it is given that f(—2) = 0,f(0) = 2 and f(x) < 3
Below is a graph of y = f'(x).
Draw a possible graph for y = f(x) showing information known.
7'

y=0

-2 x

d) A dealershlp offers Ashwm $20000 loan for a new car at the begmnmg of the year for

: which it charges interest at the rate of 6%pa.

- () Ashwin wants to make monthly repayments at the end of the month and pay it
offin 5 years.
Let M be Ashwin's repayments

(@) Show that the balance of Ashwin's account at the end of the 2d month is
Ay = 20000 x 1.005% — 1.005M — M

(B) Find an expression for the amount owed at the end of the 5 years and
deduce that
0.005(20000 x 1. 00550)

M= 100560 —

= $387 (to the nearest dollar)

(y) Show that at the end of the first year Ashwin will owe the dealershlp
$16460 (to the nearest ten dollars)

i (ii) Atthe beginning of the 2nd year, Ashwin's mother decides to secretly make $101 :

repayments at the beginning of the month to help him pay it off earlier.

How many payments did Ashwin’s mother have to make until it was paid off?




Question 16 (15 marky)

2 Ifg= logli- such that x > 0 and N > 0, show that a = log, N 2
ib) - The sum of a series is given as S, = n? — 3™,
' €] Find S35, leaving your answer in 2 decimal places. 1
(ii)  Findthe 12% term of the series in 2 decimal places. 2
9 L) Show that Ed}' (secx) = secxtanx 2
(iiy  Show that Ed; (secx + tanx) = sec x.(sec x + tanx) 1
:(iii)  Hence, or otherwise, evaluate 3
ki3
3
f secx dx
PR 1
%
. d)  The triangle PDB with fixed side lengths b and d is given below.
B
: (1) Showthatthe area, 4, of a triangle DBP is given by A = %db sin (5——6~" - 9) . 1
. (ii) Hence prove that the maximum area of the triangle occurs when b = v/3d 3

End of Exam
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