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All questions must be atlempted.

All necessary working must be shown

Start each question on a new page,

Put your name and your teacher's name o every sheet of paper,
Marks may be deducted for careless or untidy work,

Only approved caleulators may be used,

Diagrams are not neccsmfly to scale,

DO NOT staple different questions together,

Hand this question paper in with your answers,

All rough working Ppaper must be attached to the back of the last question.
There arc ten (10) questions in this paper.

All questions are of equal value.

There are 12 pages In (his paper, -

2.

QUESTION

.52 )
(a) Find the value of 5 ::x 33 correct to two significant figures.

(b)  Factorize fully: 5a+ 5b- g + B2

() Solve [1-2x|<5

1 - . I
(d)  Express —— x¥ag an exact value, in simplest form, if x = |~ 2
X

(c) Solve forx;

Sl X 25!‘“ =
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QUESTION 3

-4.
(Start » new page)

QUESTION 2 (Start a new page) (12 Marks)
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Linqp has the equation 2x + y-4=90

)] Find the co-ordinates of 4, the x intercept of line p, and X, the y-intercept of
line p.

(i)  Whatis the angle of inclination of line p with the posilive direction of the
x-axis? (1o nearest degree).

(it)  Show that the equation of line ¢ which {s perpendicular to line P and passes
through the point D3, 8), is given by x - y+13=g,

(iv)  Find the perpendicular distance of A from the line .

"(¥)  Ifline f meets the x-axis at B, find the co-ordinales of B,
(vi)  Find C, the point of intersection of lines p and ¢,
(vii)  Hence, or otherwise, determine the areg of triangle ABC.

(2)

Differentiate with respect to x,

M @x-1y

(i) e 41

(iii) al
tan x

(ivy  secx

(b)
In the above diagram, 0 is the centre of both circl
circle and CD is » diameler of the larger circle,
(i) Show that A40C = ABOD
(ii)  Hence show that AC|BD.
(c) Evaluate, leaving answer jn exact form.

'3
(i) J;_“S-dx

In}
(ii) Je“dx

0

Marks

es, AB is the diameter of the smaller
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QUESTION 4 (Start a new page)

(a)

Marks

Z 4

7 L5km X
Yis 65 kilometres due west of X.

Z has a bearing of 300° from X and 035° from Y.

() Copy the diagram onto your answer sheet, then complete

by filling in all the relevant information.
(i) Find the length of XZ (cortect to | decimal place)

(i) What is the bearing of ¥ from 27

Given f(x) = 2x*-9x2 415 8

) Find the stationary points of f(x).
(i) Determine their nature.
(iii)  Find any poini(s) of inflexion?

(iv)  Sketch f(x) showing all important features.

-6-
QUESTION 5 {Start 2 new page)
Marks
(@  Irg(x)=x'45 3
(i) evaluate g(-2)
(i) for what value(s) of x is g(x)=61
(b)  For what values of & does the equationkx? + x 4 k = 0 . 2
have no real roots?
(c)  Evaluate In2+ Ind+ n8+...4 In 1024 2
Leave the answer in exact form,
() (i) One the same number plane sketch y=x! —.6 and y = x, 5

showing all important features,

(i) Show that the points ofintersection of y = x? - 6 and y=x
are (3, 3) and (-2, -2)

(iii)  Find the area bounded by y=x1-6 and y = x,
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QUESTION 6 (Start a new page) QUESTION 7 (Start 2 new page)
Marks
Marks
. s (8)  Solve 3(9%)+ 2(3)~-1=0 3
{a)  Express 0-365as a fraction in simplest form, 2
(M) If a and # are the roots of the equation 2x? - x~ 3= . 6
()  Solve 2sin2x=+/3 for 0<xg 2x. 3 find the value of
1-sin’  cos’ ¢ : M a+
(c)  Show that . = tan’# + cos 4, 2 /
cos' @
i) ap
@ () Sketch y=1-2sinx for0s x < 21 showing all
impontant features. 5 (i) a’fliaq A
(i) Calculate the area bounded by the curve (iv) ﬁ + a
y=1-2sinx, the x - axis and a f
he Oand x = 2
the lines x = Qand x = —,
! 6 (c) . ZJ‘— 3
N

0 ' ? X

Consider the function J (x) whose gradient function is given in the sketch above.
(i) Comment on the sign of the gradient of S (x) for all real ».
(i) Sketch a possille graphof f(x).

(iii)  Sketch S (x).
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QUESTION 9 (Start a new page) [
Mark t
QUESTION 8 (Start a new page) (12 Marks) arks |
(a) 2
The point P(x, ) moves so that its distance from the x| 2 3
line y = -4 is equal to the distance from the point 5(0,0). 1) 5 25 125
(3)  Show that the locus of Pis a parabola with equation x? = 8(y+2). Use the table given above and the trapezoidal rule wit, 3 function values
)
(b)  Whatis the vertex of this parabola? to find an approximation to I S (x)dx.
H .
(©)  Whatis the focal length of this parabola? () .
(d)  Whatarethex intercepts of this parabola?
() Sketch the parabola showing all the above information.
(n Find thie gradients of the parabola af these x-inlercepts,
(g) Show that the equations of the nonmals at these x-intercepls
are x+ y-4=0andx-y+4=0,
(h)  Show that the point of intersection of these normals lics on
i try of ! bola.
the axis of symmetry of the parabo 0is the centre of the circle with radius 8cin and AB is a chord
which subtends an angle of @ at the centre of the circle,
If the arca of A4BO = 16cm? find
(i) the angle 6, i @ is obtuse.
(ii) the area of the shaded region. (leave in exact form)
(¢)  To celebrate the new millennium a bank offers a Superannuation fund 6
which pays interest at 8% pa compounded half yearly.
Interest is paid on the I8t July and 31st December every year.
Michelle decided to invest $5000 in this fund on the 15t January
every year starting in the year 2000, :
: (i) Show that the amount in the fund on 2nd January, 2001
is $5000x 1.04? + $5000 _
: i 01_}
. (i) Find the amount in the fund on the 2nd January, 2005, [L

w~ .
’ 5J r
(1) Michelle only checks her account on the Ist January every L“( . o \«
’ v year just before she invests her next $5000, On (he 1st January

of which year will Michelle, on ¢ ecking her accoun‘, discover ~)P ?}‘}
the fund has reached its first $1040007?
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QUESTION 10 (S(nrt 2 new page)
Marks : STANDARD INTEGRALS

() A particle moves with constant acceleration of -3m/sec?. 4
Ifitis initially at rest 15m to the right of the otigin, find:

(i) its velocity function in terms of 1, i Ix“ dr « .’;..%Tz- Unow “Lzu0,ifne<o

(ii)  its displacement function in terms of 1, 1
f—;—dx “lnx, x>0,

(i)  its velocity when it returns to the origin again.

e* dx 'if".ﬂ"O.
a

(b) (i) On the same axes draw careful sketches of the functions 8
y=x,y=e and y= x e, jcomxd_z "—!»linax,a-o
a .
\ d o 1
(i) Show that -i—(xe )=e"t+ xe", f“"m dr = -—cosar, g «
x ' a -

3 1
(iii)  Hence show that Ixe'dx =e'(x-1). I“c ar dr « '&“3"‘1’«'. a =0,

(iv)  The region which lies between the x-axis and the curve j“c‘l"lnﬂl dr « iaecn_x, a w0,
a

y=x+e' fromx=010x=2is rotated about the
x-axis to form a solid. Find the volume of this solid. I 1 dr o1 . x
Leave answer in exact form. PN " "a““” PRI

1
Loax
I——_.__.dx-:m'-;,n>0,-o<x<u.

al - x1
1
f““‘:“‘ o[ T gy, !
END OF PAPER T ~a
l -
o e
X +a
NOTE:

Inx « lo&’r x> 0.
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