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General Instructions Total marks — 70

e Reading time — 5 minutes.

e Working time — 2 hours.

e Write using black pen.

e Board-approved calculators may be used.

e A Reference Sheet is provided.

e In Questions 11-14, show relevant
mathematical reasoning and/or
calculations.

Section | Pages 24

10 marks

e Use the Multiple Choice Answer Sheet
provided to answer Q1-10.

e Allow about 15 minutes for this section.

Section Il Pages 5-9

60 marks

e Answer Questions 11-14.

e Answer each question in a new booklet.

o Label all sections clearly with your
name/number and teacher’s initials.

e Allow about 1 hour and 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.

1 If o, B and ¥ are roots of the equation x*—3x*+ 4x + 2=0, find the value of
1 1 1
.
o Py ay
1 2 3
A) 4 B) = -z D) -=
(A) ®) © -3 ©) -3
2 O is the centre of the circle below. Which is the correct value for 8?
A 25
(B) 40
(C) 50
(D) 6% NOT TO SCALE

2

3 What are the asymptotes of y = iz_ X4 ?
(A) x=0, x=2, y=-1 (B) x=2, x=-2, y=1
C) x=2, x=-2, y=-1 (D) x=2, x=-2, y=0



The equation of the normal to the curve x* = 20y at the point (10p, 5p?) is:

(A) x+py=5p*+10p (B) x-py=5p°-10p
(C) px+y=15p? (D) px-y+15p*=0
. X
sin=
Choose the correct value of lim —2 .
x—=>0 3x
1 1 1
A = B - C = D 6
QI B) 3 © 3 (D)

The angle @ satisfies sing = L and % <@<r.

NG

What is the exact value of sin28 ?

(A)

ol

(B)

&=
&

A particle has displacement function x = 3cos5t . Its acceleration can be written as:

(A)  X=9x (B) X=-9x

(C) X =25x (D) X=-25x

The velocity, v metres per second, of a particle moving in simple harmonic motion along
the x-axis is given by the equation v?=100-16x>.
What is the amplitude, in metres, of the motion of the particle?

(A) (D) 10
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10

Select the equation which could represent the graph below:

(A)  y=(x+a)(a-x)° y

(B) y=(x-a)'(x+a)’

DIAGRAM NOT TO SCALE

©) y=(x+a)(x-a)’ —a 0

(D) y=(x-a)*(a-x)’

Which of the following represents the derivative of cos‘l(lj?

X
A ——
X -1
(B) ——
X -1
1
(©) X/ X3 =1
D) ——




Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
In Questions 11-14, you should include relevant mathematical reasoning and/ or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(@)  Find the value of k if x®+3x?—4x+k isdivisible by x + 2.

(b)  Solve the inequality X 3 >2.

X —

o

(c) Thelines y=mx+5 and y =-3x+ 7 are inclined to each other at an angle of 45°.

m+3

(i) Show that
1-3m

‘:1.

(i) Hence find the possible values of m.

(d)  Find the general solutions to the equation: sin26 =sing.

(e)  Consider the graph of the function f(x)=x*+2x for x<-1.
(i) Find the equation of y = f (x) and state its domain.

(i)  Sketch the graphs of y = f(x) and its inverse function y = f *(x) on the same
number plane.



Question 12 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

In the diagram, two unequal circles intersect at A and B. The line RS is tangential to the
smaller circle at T. The lines TA and TB meet the larger circle at C and D respectively.

C
R
A
T
B D
S NOT TO SCALE
Copy the diagram into your exam booklet.
(i) State a theorem to explain why ZBAT = ZBDC. 1
(i)  Provethat RS | CD. 3

Consider the equation X?—9 + log,x =0 .

(1) By drawing the graph of y=log, x and another appropriate graph on the
same axes, explain why the equation has only one root. 1

(i)  Show, using calculations, that the root of the equation lies between 2 and 3. 2

(i)  Taking x,= 2.5 as the first approximation, use Newton’s method to find a

second approximation of the root correct to 2 decimal places. 2
1 V4
(i)  Use the substituti ing to sh hjz X4 j6'29d9 3
i se the substitution x =sin@ to show that X = sin .
¢ V1-X2 0

1

2 Xz d
(i) Hence find the exact value of X. 3

0'[ \/1—X2

-6-



Question 13 (15 marks) Use a SEPARATE writing booklet.
(@ (i)  Showthat +3cosé +sind = 2005(0—%}.

(i)  Hence solve the equation /3 cos@ + sin@ = —1 for 0 <O < 2r.

A particle moves in simple harmonic motion along a straight line so that its displacement,
X metres, at time t seconds, is given by:

t . (t
- /3 — —1.
X cos(Bj + sm(Bj
(ili)  Find the smallest positive value of t for which x=-1.

(iv)  Find the distance travelled by the particle in going from its initial position to
the position x = —1. Justify your answer.

(b)  The velocity of a particle is given by the equation v = L .

eX
If the initial displacement is x =0, find the equation for the displacement x,
in terms of t.
. . 0 r+1
(c)  Prove by mathematical induction that Z Iog(Tj = log(n+1).
r=1



Question 14 (15 marks) Use a SEPARATE writing booklet.

(@ A large industrial container is in the shape of a paraboloid, which is formed by rotating part

of the parabola y = %x2 around the y-axis, as shown in the diagram.

Liquid is poured into the container at the rate of 2m?® per minute.

),‘

-

h+

(i) Show that the volume V m?® of liquid in the container when the depth of liquid is
h metres, is given by V = 2zh?. 1

(i)  Atwhat rate is the height (h) of the liquid rising when the depth is 0.5 metres? 3

(iii)  If the container is 3 metres high, how long will it take to fill the container? 1

(b) P(2t, t2) is a point on the parabola x*= 4y with focus S (0, 1).
The point M divides the interval SP externally in the ratio 3 : 1.

2 J—
(i) Show that the coordinates of the point M are Lst, 3t 5 1). 2
(i)  Hence show that as P moves on the parabola x?= 4y, then M moves on
the parabola x?=6y + 3. 2

Question 14 continues on page 9

-8-



(©)

A particle is projected with initial velocity V ms™ at an angle of elevation & from

the origin O. The particle just clears two vertical chimneys of height h metres at
horizontal distances p metres and g metres from O .

The diagram shows the path of this projectile where the acceleration due to gravity is
taken as 10ms 2 and air resistance is ignored.

You may assume that the projectile’s trajectory is defined by the equations:
X =Vtcosd and y = Vtsing —5t? [ Do not prove these. ]

where x and y are the horizontal and vertical displacements of the projectile in metres
at time t seconds.

y A
DIAGRAM NOT TO SCALE

X
5p%(1+tan®@
(i)  Showthat V?= d ( ) 3
ptand — h
(i)  Hence show that tand = M 3
Pq
END OF PAPER

-9-
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