
V;
Total marks (84)
Attempt questions 1- 7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are
available.

Question I (1.2 marks) Marks

(a) Find: !r*r-' (z*)
d x \ ' /

(b) 4 and B are the points (-5, 12) and (+,g) respectively. Pis the point

which divides /-B internallv in the ratio 3 : 2. Find the coordinates of. P.

(c) Evaluate: ri* |,'T 
t" 

]r + o \  2 x  )

(d) Find the acute angle, in degrees correct to one decimal place, between
the two curves ! = x2 and y = x dt the point of intersection (t, t) .

J 
,ir,'s" d.x(e) Find:

(0
7 5

Using the substitution u, = tc- 1, evaluate | $ a".
J ,  . /  " - 1



v

Question 2 (L2 marks) Use a SEPARATE writing booklet

(a) Let a, B and f be the roots of the equation xt -5x' -2x -8 = 0.

Without finding the actual roots, evaluate:

( i )  a + B + y

(ii) qB + dy + BT
/

,  f t t )  
a '+F'*y '

G) Letf (") = lnr -sinr. It is known that the real root of f (x)= 0 lies

be tween  x=2  and r=2 .5 .

Using one application of the 'haluing the interual' method, determine
whether the root of f (x)= 0 is closer to x= 2 or x= 2.5.

Marks

I

1

2

- (c) Find the volume of the solid generated when the area under the curve
1 1

!= - ,  above the r -ax i s  andbe tween  r=0  and  r - - ,= ,  i s

(r - l"' ;i 
3"12

rotated about the r-axis.

, /  t \  
' / . \

t f l  I  i  t t  I
\- /  i  \- /

(ir)

Write down the value of the constant k in the equation 5" = eb ,
x * 0 .

Hence or otherwise, find. * (t')' d x



Question 3 (12 marks) Use a SEPARATE writing booklet

j r"> solve 2sin.r + cos x = -1, for 0 < r 32n, by frrst using the substitution,

x
f : t a n - .

2

(b) prove by mathematical induction that if n is a positive integer,

then:

Marks

3

1 1 1+ - + -
1 x 5  5 x 9  9 x 1 3 (+" - 3)(an. + 1) 4n +t

(

It"l Without using a calculator, find the exact value of sinl cos-'
v r "  \

(d)

2 - ,  1 )  .D- + s l n - - 1 .  o
3  4 )

The diagram above shows the graph of a period.ic function y = f (*) over

the interval -3 s x 36 .

(i) State the Period of Y = f (") .

(ii) Assuming that the period of the function y = f (r) continues to

have the same form over the interval -30 < x<60, calculate f(sz)'

(iii) Find f 
'(*), when x = 26! '

L

1



Questio n 4 (L2 marks) Use a SEPARATE writing booklet

(a) Consider the tunction defi'ned' bV f(") = .(<[ "' u 
)' 

*hete x is anv

( - )

real number , f '(*)- 5r2 -L2- 
.rra | ,rl1 ,-ry lit o"" of the two

3("' -4; \. Y ) s; )

stationary points on t = f (x) . You do not need to verify these facts'

(r) Show that f (r) is an odd function'

(ii) Write down the coordinates of the second stationary point.

(iii) Explain why there is a vertical tangent at x = 2.

(iv) Sketch the gpaph of y - f(r) and label the axes appropriatelv'

(b) The function / is given bY

(r) Find f-'(") ,

(ii) Write down the domain and' range of f 
-'(") '

(iii) Sketch the graph of y = f-' (r) and label the axes appropriately'

A particle is moving in simple harmonic motion about the point o' The

poirrt A, as shown in ttre diagram, is 8 metres from O' When the particle

passes through the pointA ils speed is3 ms'r. The amplitude of the motion

is 10 m.

(i) Calculate the period of the motion'

(ii) If r is the displacement of the particle from O, frnd the values of r

for which the sPeed is zero'

Marks

f (*)= cos-rt;)

1

1

1

2

1

2

1

(c)

2

1



Question 5 (1,2 marks) Use a SEPARATE writing booklet Marks

(a) The acceleration of a particle is given by x = 4(L+ ") , where r is the

particle's displacement from the origin. The particle is initially at the

origin with a velocity of 2m/s. Let , = {-.dt

(i) Provethat +flr ')= 
d'2x

r*a'v 
d.c\t" )= d,t '  

'

(ii) Find an expression for u in terms of r.

o)

(i) Show that x = e2t -1 . Note that when t > 0, u ) 0.

One hundred grams of cane sugar in water are being converted into
dextrose at a rate which is proportional to the amount unconverted at
any time t, that rs, rf M gxams are converted in I minutes, then,

ry= k(too - M), where la is a constant
dt

(i) Verifr that fu[ =100+ Ae-H, where A is a constant, satisfies the
given differential equation.

(ii) If 40 grams are converted in the first 10 minutes, find A and k.

(iii) How many grams are converted in the first 45 minutes, correct to
the nearest whole gram?

Question 6 comrnences on the next page

2



Question 6 (12 marks)

(a) Solve: +
r - 1

Use a SEPARATE writing booklet Marks

(b)

Diagram is not
to scale

A is the centre of the circle BCP. The pointA lies on another circle
BAC. The two circles intersect in B and C as shown in the diagram.
PBn is a straight line.

Copy or trace this diagram into your writing boohlet.

Prove, with reasons, that RP = RC.

(c) T\vo tangents from the external point T(*",y") touch the parabola

x' = 4ay at P6r,y, ) and Q6r, y, ) respectively.

(r) Write down the Cartesian equation of the chord of contact in
terms of ro and yo.

(ii) Show that the r values of the coordinates of P and Q are given

by the roots of the equation x' -2xox + 4ayo - 0 .

( + 2 )

(iir) Show that the midpoint M of 8P is siven Ot 
[" 

,*- y" 
)

(iv) Find the Cartesian equation of the locus of M.



Question 7 (12 rnarks)

(a)

Use a SEPARATE writing booklet

Range

A projectile is fired from level ground with an initial velocity, u metres
per second, at an angle a to the horizontal. The origia, O, is taken to be
at the point of projection on level ground.

(i) Starting withr = 0 , j = -g and integrating, derive the parametric

equations for the position of the projectile P(*,1), after f seconds.

Ignore air resistance and assume the acceleration due to gravity is
g mlsz.

(ii) Prove that the horizontal range of the projectile from the point

of projection, in metres, is given byr -u2 sin?a
g

A golf ball is driven with a velocity of 50 m/s at an angle a to the
horizontal towards the hole on the green 250 metres away on the
same horizontal plane as the point of projection.

At what angle should the golf ball be projected in order to achieve
a 'hole-in-one', that is without bouncing or rolling first? Take
g = 9.8 m/sz and ignore air resistance.

Question 7 continues on the next page

Marks

(iii)



I
tQuestion 7 continued:

ft)

Diagram is not
to scale

A parallelogram ABCD has initially sides of length 8 cm and 15 cm.

The angle 0 atone of the vertices is decreasing at the rate of + rad.ians
60

per minute.

Calculate the rate at which the area of the parallelogram is changing

when 0 =L. Assume that as g d.ecreases, ABCD remains a parallelogram.
6

(c) Gambler buys three tickets in a lottery for which sixty tickets are sold
in all. There will be five prizes awarded. Tickets drawn will not be
replaced.

Find the probability that Gambler wins at least one prize.

End of Paper

15 cm

1 0
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