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DIRECTIONS TO CANDIDATES

* Put your name at the top of this paper and on each of the 5 sections to be collected.

* All 5 questions may be attempted.

* All 5 questions are to be answered on separate pages and will be collected in separate
bundles at the end of this exam.

* All questions are of equal value.
* " All necessary working should be shown in every question.

* Full marks may not be awarded for careless or badly arranged wortk.




QUESTION 1 (start a new page)

a. Let f{x) =

ii.

iti.

M iv.

ii.

(x - 2 + D for x A 5.
5 - x

O il ()L-ZY)M\

18

Show that fix) = - x - 4 + Im
o) 5 - x
- ‘_»61_2 N

Explain the behaviour of the graph as x> *o. Im
Show that the graph of y = f{(x) has two stationary points.

(There is no need to find the y coordinates of these stationary values.) 2m
Sketch the graph of y = f{(x).

Label all asymptotes and show the x intercepts. 2m

b, The function f(x) is givenby  f(x) = 4Gx - 7)
(x -3)x + 1
i By expressing f{x) into partial fractions, show that there are turning points at x = 2
and x = 3m
il Sketch the graph of f(x) showing clearly: 3m
A - the co-ordinates of any points of intersection with the x-axis and y-axis,

- the co-ordinates of any turning points,

- the equations of any asymptotes.

(there is no need to investigate points of inflection)

Determine the area of the region bounded by this curve f{x), the x-axis and the lines

x = 4 andx = 6, expressing your answer as a single logarithm. 3m

Extension 2 Half-Yearly 2002
(page 2)
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QUESTION 2 (start a new page)

Evaluate f © 5 dx

Evaluate x e* dx

© Sy 00

By considering the substitution u = Jx,

—

2
1
Evaluate —= dx.
. ! @ + 0Vx

10
+
Evaluate _[ —zi———l-—~
X+ 2x +2

-1

i.  Show that if L= [ tan"¢ d¢
1 n-1
then In = tan ¢ - In.z
n -1

xl4

ii.  Hence, use this to evaluate j tan* ¢ do
0
Extension 2 Half-Yearly 2002

' (page 3)
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QUESTION 3 (start a new page)

Find (1 - i’ + 2i)* intheform x + yi

: + 2i - .
Show that the expression 13 Z‘l + 2 5, is purely Real.
- 4 1
Find the cube roots of 8 cis (7/2).
If Z+2| =—1-,showthat|z|=4.
z + 8 2
Express as complex equations the following loci
L The perpendicular bisector of AB, given that A and B are the points
A(-1,2) and B (3,1).
il. The Region outside the circle of centre (0,0) and radius 3 units.
iii.  Thecircle (x + 12 + (y + 2} = 4.
Extension 2 Half-Yearly 2002

(page 4)
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QUESTION 4 (start a new page)

i.

il.

The ellipse to the right has major axis 2a,
minor axis 2b, eccentricity e and foci at B

Sketch the curve givenby |z - 2| + |z + 2| = 6.

Express this curve in cartesian form.

SandS' p

By considering the definition that

SP =ePM A &JA

Show that

il

il.

iii.

iv.

4m

Sm

1]

The equation of the directrixis x = —.
e

The Focus at S has coordinates (ae,0).

b2 =a’(l - &)

Show that the Point P (t, —:—) lies on the rectangular hyperbola xy = 1.

Show that the tangent at P has equation y = - %/t + 2/t.

Show that the perpendicular from the origin to this tangent has equation

y = 2 x.

Show that the foot of this perpendicular on the tangent has co-ordinates

2t 2t?
1 +t71 + t°

( ).

’ Extension 2 Half-Yearly 2002
(page 5)
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QUESTION § (start a new page)

2 2
a. i Show that the normal to the ellipse > + % = 1 atthe point P

(5cos¢,3sind) hasequation - Sxsing - 3ycosd= 16sindpcoséd.

3m

ii. This normal cuts the major and minor axis of the ellipse at G and H respectively.

Show that as P moves on the ellipse the midpoint GH describes another ellipse with

the same eccentricity as the first.

intercepts.
b. i. Sketch the curvesy = sin’x and y = cos 2x - 1.
il Determine the area enclosed by these two curves and the linesx = 7 /3
andx =7/2.

- end of exam -

Extension 2 Half-Yearly 2002
(page 6)

4dm

On the same axes, sketch the two ellipses showing clearly the co-ordinates of the

3m

2m

3m
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