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Question 1 Begin a new page

(@) Iffix) =x + 3x* - 10x ~ 24 calculate f{-2).

(b) The acute angle between the line x—2y+3 =0 and the line y=mx is 45°

2m-1
m+2

=1

(i) Show that

(ii) Find the possible values of m.
(c) Solve the equation ln(x3 +19) =3In(x +1).

()

ABCD is a parallelogram. E is the pointon CD suchthat BE = BC.
(1) Copy the diagramshowing the above information.

(ii) Show that' ABED isa cyclic quadrilateral.

Marks




Question 2 Begin a new page
e
(@) Find lim ——
z=Q X
2 +9
(b) Solve the inequality ad <6

(c) () Factorise 3x°+3x*—x-1
(i) Solve the equation 3tan’@ +3tan’f-tn8-1=0 for Q<9 <1
(@ P2 ,t’) is a point on the parabola x* =4y with focus F. The point M divides
the interval FP externally in the ratio 3: 1.

(i) Show thatas P moves on the parabola x* =4 ¥, then'M moves on the parabola
) ‘ _
X" =6y+3.

(ii) Find the coordinates of the focus and the equation of the directrix of the locus of M.

Question 3 Begin a new page

(2) Find the gradient of thetangentto the curve y = tan "L atthe point on the curve
where x=1.

+
(b) A function is given by the rule f(x) = x+ L
x

(c) At anypoint on the curve y= f(x) the gradient function is given by % = 2costx +1.

If y=n when x=r , find the value of y when x=2rx .

100
(d) Use thesubstitution x=u®, u> 0, to express the value of J L dx
. X+

2Jx

in'the form Ina for some constant a>0.

3 Find the rule for the inverse function f™'(x) .
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Question 4 -Bégin_a.new page

1

va-x*

dx.

il
(a) Find the exact value of J'
Z

(b) A particle is moving in a straight line. At time z seconds its displacement x metres
from a fixed point O on the line is such that 7= x> =3 x+2.

(i) Find an expression for its velocity v in terms of x.

(i) Find an expression for its acceleration a in terms of x.

(¢} Prove by mathematical induction that
1x2°4+2x2'+3x 2%+ . +0x2" =1+ (@-1)2"
for all integersn > 1.

(d) The radius rkilometres of a circular oil spill at time{f hours after it was first observed

. 1+3¢ . ‘ .
isgivenby r= T Find the exact rate of increase of the area of the oil spill

when the radius is 2 kilometres.

Question 5 Begin a new page

(a) Consider the function. f(x)= Inx )
: X

(1) Find the coordinates and the nature of the stationary point on the curve y= f(x) .
(il) Explain why f(&) < f(¢) and henceshow that w°€<e™ .
(i) P(X,-2) is a point on the curve y= f(x) .'Starting with an initial approximation

of X'=0.5, use one application of Newton's method to find an tmproved
approximationto the value of X, giving the answer correct to 2 dectmal places.

Marks
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Question 5 (Cont)
(b) A machine which initially costs $49 000 loses value at a rate proportioﬁal to the 6

difference between its current value $M and its final scrap value $1000.
After 2 years the value of the machine is $25 000.

(i) Explain why % =-k(M-1000) forsome constant k>0, and verify that
M =1000 + Ae™, A constant, isa solution of this equation.
(i1) Find the exact valuesof A and k.

(iii) Find the value of the machine, and the time that has elapsed, when thé'machine
is losing value at a rate equal to one quarter of the initial rate at which it loses value.

R g

Question 6 Begin a new page

@ (i) Find the value of sin™'x + cos™'x. s 2
(in) Explain why the function y = sin™'x.is odd.

=

(®) Find the volume of the solid formed when the area bounded by the curve 4
y=5—x*forx >0, the y/axis and theline y =1 is rotated about the y axis.

(¢) A particle moving in a stréight line is performing Simple Harmonic Motion. At time 6
I seconds its displacement x metres from a fixed point O on the line is given by

x=2sin3z - 243 cos 3¢,

(i) Express x mthe form x=Rsin(3t - ) for some constants ‘R >Baard0 < & < £.
: (1) Desctibe the initial motion of the particle in terms of its initial positi, velodity and
acceleration. 2o

g

e

(ii) Find the exact value of the first time that the particle is 2 metres to the leftof O and
moving towards O. :

P
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~ Question 7 Begin a new page _ . ’
(3 ~ ABCisaright angled triangle at B. P is a point on BC. The distance AP is funits.
The point P moves on the line segment BC. ¢
()  _Write fas a function of x.
(i1 Find the domain D(f) of f{x).
(iif)  Find'thérange of f{x).
(iv)  What are the greatest and the least values of f{x)?
) Sketch the function of f(x).
(b) Yy oo _ _ 6

A particle is projected with velocity V ms™ from a point O atan angle of elevation ¢ .
Axes Ox and Oy, dre taken horizontally and vertically through O The particle just clears
two vertical chimneysof height /. metres at horizontal distances of p metres and g metres

from’ O. The acceleration due to gravity is taken as 10 ms~? and air resistance is ignored.

(i) Writedown expressions for the horizontal displacement x and the vertical
displacement y' of the particle after time ¢ seconds. ’

. . 5p’§1+tan‘a1 '
(i) Showthat V° = . :

pana —h

h(p+q)
Pq

(i1f) Show that tan ¢ =



STANDARD INTEGRALS

fx"dr . =-1—x'"‘. rne=l; x20, ifn<0
n+l
1 .
—dx =lnx, x>0
x
fe‘“dx =-1-e"’. az0
a

J-cosaxdx =£sinax, az(




