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Question 1
(i) Find fcosec x dx by using the substitution t = tan(%)
(11) Find /  =—0ok
x(1+x7)
) (iid) Find (a) /xvx?-1 dx
2
(b) { x/3x-2 dx
- o.n.x
(iv) Ir | = / x"e"dx where n is a positive
integer, show that e B
i = e (n+1)]
int1 T % T AR A
§ 3 4t :
Hence evaluate { t.e dt leaving your

answer in terms of e.
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Question 2

A9 (1) P is the point on the

G(i
Argand diagram for which

(fJ OP = a and x0P = A
A circle is drawn on OP as
i a diameter, and on it Q

and R are the points such
that POQ = QOR = x

O The points P, Q, R represent

the complex numbers 2., z,, 2.

(a) Show that z, =acos2x[cos(2x+a)+i sin(2x+A)] and express
Z, and 2z, also in the form z=r (cos30 + i sin0d).
, ) 2
(b) Prove that z,2;cos°x = (z,) cos2x.
{(ii) A point 2z on the Argand diagram is given by

z = t2 + 2it

where t = u + iv, and z = x + 1iy.
{a) Find sevnracaciane oy v A v 3n +tormas AF 13 and u
A 4Ll R R I R R 4 A R i\a ‘y Ll vol il Wi w aliu v
(b) Show that the equation of the locus of z when
v = 0 and u varies is y®=Ux Also find the locus of
Z when
s AY e = LY PR T i d o~ o
\QaJ v = 1 arn U vdries
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0 and v varies
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wuestion 3

{a) Prove that the curves
6y = x*> + 3x2 - 9x - 27
and 3y = x? - 3x® + 9x - 27
: have one common point only and they cross one ancther ther
(b) Sketch the parts of the curves for -3.55x53.5
and -10£ysl. Show maximum, minimum turning points and
points of inflexlions clearly.
(e¢) Find the equation of the common tangent and the coordinates
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Question 4
A1) A right circular cone 1s circumseribed about a given

sphere; radium - 1. The circular base also touching the

A B sphere.

\ )
h2
2:
oL (1) Show that r m
(11) If the total surface area

of the cone is (S = nr2 +mrb)

b i is to be a minimum, prove that
the seml vertical angle a must
{ Ly -1,1
T be sin” " (3).
3
|
I / O\
/ \ N
{
‘ J
r
(i1) Given u, = 1, Uy = 5, u, = Su“i—l =bu. 5 for

Prove that u, = 3" - 20 by using induction.
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Question 5
(a) Deduce that the equation of the tangent at P(xlyl) on the
hyperbola x?-y? =1 is XXy -yy; = 1.
i
(b) T {(X,Y) is the point where the perpendicular from C the

origin meets the tangent drawn at P(xl,yl) on the

hyperbela x2-y? = 1.

Deduce that the equation of OT is y = ~Y1¥
X
1
and find expressions for X and Y in terms of X, and yq-
(c) Eliminate Xy and y, from the equations in (b) and show that

the equation of the locus of T as P moves on the hyperbola

is X2 - Y2 = (X® + Y%)°?
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Question 6

(a)

of the hyperbola

(a)

(¢)

axis and the 1line

Show that the area of reglon R 1s
A = ab(¥/2 + 1n(1+/2)] sq. units.
31 is the solid whose base is the ellipse

xZ 2
E=?-+%r=l.

Find the volume of S1.

The solid S, is obtalned by rotating region R
the y axis.

TTae +ha nssrT 2o At anl ahall mat+thad A Aa~amrnutat+ra
VoL il L,y_]_ll,lu). lrTea.l LR = S NG vidvwvud A DV"IPHUQ\»’U

volume of S,

A is the area of the region R bounded by the upper branch

S X = *a
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The roots of a cubic equation are a, B and Y.
to_ toat, .t 2 ’.8
Ian” = a +B"+y". It is given that ra=-1, La =7, La =8.
3 2
(a) Deduce that the equation is x +x =-3x-6 = 0.
(b) Using the above informatlon, evaluate
P
3%a’,
2
At least one zero of P{x) = 3x +px +15x+10 1s purely
imaginary, p 1s real,
Find p and hence write P(x) as a product of lineal factors
,3.-..
xl, x2 and XB are the roots of x +bx+c = 0.
Find the cubic equation whose roots are xlxz, xlx3 and x2x3.
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Question8
(1) D is any point on BC of triangle ABC. P 1s a point on the

extension of side AB - towards B - such that BP = BD.

The line through PD meets AC at E.

(a) Draw a clear diagram showing the given information

Prove that PE 1s perpendicular to AC only if

~~
o
~

CAB = ACB

(11) AB and CD are the parellel sides of trapezium ABCD.

n

AB = 10cm, CD = 6cm. E and F are points on sides AD and CB
respectively such that EF is parellel to AB.

EF divides the area of trapezium ABCD such that the area of
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Find the length of interval EF.



