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-General Instructions

s Reading Time ~ 5 minutes

e Working time — 2 hours

e Write using black or blue pen
Black pen is preferred

s Board-approved calculators may
be used

e Atable of standard integrals is
provided at the back of this paper

e In Questions 11 —~ 14, show
relevant mathematical reasoning
and/or calculations
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10 Marks

Attempt Questions 1~ 10

Answer on the Multiple Choice answer sheet
provided

Allow about 15 minutes for this section

Section Il | Pages7-13

60 Marks ;

Attempt Questions 11 - 14

Answer on the blank paper provided

Begin a new page for each question

Allow about 1 hour and 45 minutes for this
section
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Section | L
{4) Two of the roots of the polynomial 4x* +8x* +kx—18 =0 are equal in magnitude but opposite in

10 marks .
Attempt Questions 110 : sign. Find the value of k.
Allow about 15 minutes for this section (A) k=
k=2
Use the multiple-choice answer sheet for Questions 1 - 10 (B)
O k=-9
(1) What are the values of p such that p—“sn ‘ ST T (D) &=9
p
&) p>0 ‘ ‘ (5) y=f(x) is a linear function with slope -;-, find the slope of y=£7(x).
{B) p<0 ‘ A 3
© p<0 | ﬂ ® 5
® -1Lp<0 O3 \
7 | ® -1 |
(2) The expression tan(—‘—t— + xj can also be expressed as: o 3
(A cosx+sin x R »
© L cosx—sinx : (6) JIn the diagram, AC is a tangent to the circle at the point N, 4B is a tangent to the circle at the
®) cosx—sinx ‘ point M and BC is a tangent to the circle at the point L.
cosx+sinx
Find the exact length of AM if CL =6 cm and BL=2 cm.
sec? x .
0 —= .
© 1—tan®x '
sinx+cosx ' (A) 3om
®) sin x —cos x . : : ®) 4om
(C) 5 cm
(3) The acute angle (to the nearest degree) between the lines x—~y =2 and 2x+y =1 is: (D) 6em
A) 18
3) 27"
© 45° _ o
o). 7



(7) Find j
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(9) Using u=x*+1, the value that is equal to J:Bx(x2 +1)%dx is:

)
®)

©

®)

10

1
4

Sxcos2x

(10) The displacement, x metres, from the origin of a particle moving in a straight line at any

time (f seconds) is shown in the graph.
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‘When was the particle at rest?'
(A) t=45andt=115
® =0
(C) t=2,t=8andt=14

(D) ¢=8



Section 1i

60 marks

Attempt Questions 11— 14
Allow about 1 hour and 45 minutes for this section

Answer on the blank paper provided. Begin a new page for each question

In Questions 11 — 14, your responses should include relevant mathematical reasoning and/or

calculations.
Question 11 (15 Marks)
z (2]
(a) Evaluate L“ sec2xtan 2x dx.
(b) A(-3,7) and B(4,-2) are two points. Find the coordinates of the point [2]
' P(x,y) which divides the interval 4B internally in the ratio3:2.
(c) ‘The equation 2x* —6x+1=0 hasroots @, B and y. Evaluate:
) a+fiy. 1]
2
i) —+—+ l [2]
¥
®(d) i) Find the domain and range of the function f(x)=2cos™(1-x). [2]
if) Sketch the graph of the curve y = 2cos™ (1 - x) showing clearly the (2]

coordinates of the endpoints.

Question 11 continues on the next page

Question 11 (Continued)

NOT TO SCALE

Two circles intersect at A and B. P is a point on the first circle and Q is a point
on the second circle such that PAQ is a straight line. C is a point on the
second circle. The line QC produced and the tangent to the first circle at P
meet at D,

i) Copy the diagram.

if) Give areason why £DPA = ZPBA. (1]
iif)  Give areason why £C0OA = ZCBA. m
iv)  Hence show that BCDP is a cyclic quadrilateral. - [2]
End of Question 11
~8~



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

(2) Use the method of Mathematical Induction to show that 5" +12n—1 is [3] ©
divisible by 16, for all positive integers n 1. i) Show that the equation e® +x =0 has a real root & such that -1 <a <0, [2]
®) o ii) If ais taken as an initial approximation to this real root o, use Newton’s [2]
e method to show that the next approximation g, is given by a, = (a :41,)16 .
e
R
x?=day Hence if the initial approximation is taken as a =-0.5, find the next
approximation for & correct to two decimal places.
y d ()
%}
»
0 x .
. f
. . A X B
PQ2ap,ap®) and (Q(2aq,aq”) are two points which move on the parabola \/
x* =4ay such that ZPOQ =90°, where O is the origin.
M= (a(p + q),—l—a(p2 +q2)) is the midpoint of PQ. R is the point such that . '
2 The chord 4B of a circle of radius 10 cm subtends an angle 6 radians at the
OPRQ is a rectangle. . .
centre O of the circle.
i) Show that pg=-4. [ i)  Show that the perimeter P cm of the minor segment cut off by the [2]
- .8
i)  Show that R has coordinates (Za(p +q),a(p*+ q?)) . [1] chord 4B is given by =106 +20 s
iii) Find th " fthe ] R 2] if) If @is increasing at a rate of 0.02 radians per second, find the rate at [2]
iif) Find the equation of the locus of R.

which P is increasing when 8 = 27”

Question 12 continues on the next page
End of Question 12
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Question 13 (Begin a New Page) (15 Marks)

(®

®)

©

49
Evaluate I~——1—— dx using the substitution 1* =x, u > 0. [4]

14(x+«/;)

Give the answer in simplest exact form.

Newton's Law of Cooling states that the rate of change in the temperature, T,
of a body is proportional to the difference between the temperature of the body

and the surrounding temperaturs, P.

i) If A and k are constants, show that the equation T = P+ Ae" satisfies [2]
Newton’s Law of Cooling.

i) A cup of tea with temperature of 100°C is too hot to drink. Two minutes [2]
later, the temperature has dropped to 93°C. If the surrounding temperature
is 23°C, calculate the value of 4 and k (correct to 3 significant figures).

iii) The tea will be drinkable when the temperature has dropped to 80°C. (1]

How long in minutes will this take?

A particle’s motion is defined by the equation v* =12+ 4x—x7 , where x is its
displacement from the origin in metres and v its velocity in ms™,

Initially, the particle is 6 metres to the right of the origin.

i)  Show that the particle is moving in Simple Harmonic Motion. 1]
if) Find the centre, the period and the amplitude of the motion. [3]
-iif) The displacement of the particle at any time ¢ is given by the equation 2]

x=asin(nt + ) +b. Find the values of 6 and b, given 0<6<27.

End of Question 13

~1l ~

Question 14 (Begin a New Page) (15 Marks}

@

hm

60°
30°

7 :
60° B Tm A4

A footpath on horizontal ground has two parallel edges. CD is a vertical
flagpole of height 4 metres which stands with its base C on one edge of the
footpath. 4 and B are two points on the other edge of the footpath such that

AB=7m and ZACB=60° . From A and B the angles of elevation of the top
D of the flagpole are 30° and 60° respectively.

i) Find the exact height of the flagpole. [3]

ii) Find the exact width of the footpath. 2]

Question 14 continues on the next page

~12 ~



Question 14 (Continued)

®)

£

0 d 4

O and A are two points d metres apart on horizontal ground. A rocket is
projected from O with speed ¥ ms™ at an angle 8 above the horizontal where

0<6< % At the same instant, another rocket is projected vertically from 4

with speed Ums™.

The two rockets move in the same vertical plane under gravity where the
acceleration due to gravity is g ms?,

After time ¢ seconds, the rocket from O has horizontal and vertical
displacements x metres and y metres respectively from O, while the rocket
from A has vertical displacement ¥ metres from 4. The two rockets collide

after T seconds.
i) Derive the expressions for x,y and Y in terms of ¥,60,U ¢ and g.

ii) Show that d =VT cos@ and U =V'sinéb.

" i) Show that ¥ >U.

iv) Show that the two rockets are the same distance above ground level at all
times.
4
v -ut
vi) If the two rockets collide at the highest points of their flights, show that

g0

g

v) Showthat T =

End of Exam

~13 ~
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