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Directions:  * Answer all questions on separate lined paper.

* Begin each question on a new page.
* Show all necessary working,

* Marks may not be awarded for careless or badly arranged work.

QUESTION ONE (16 MARKS) Begin answers on a new page
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QUESTION Two (12 MARKS) Begin answers on a new page
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(a) The points P(acos8,bsing) and Q(acosg,bsin #) lie on the ellipse =3
\‘\ 2 2
52« +% =1 and the chord PQ subtends a right angle at (0,0). Show that
2
tan@tang = ~%
x2 2
®) The point P(acos8,bsinb)lies on the ellipse —+ %), =1
a b
. . . —bcosf o1
i) Show that the gradient of the tangent at P is ————
asind
iy  Show that the equation of the tangent to the ellipse at P is given by: 1
xcosé + ysiné -1
a
[You must show all essential working to gain the mark for this question]
ili) The tangent at P cuts the y axis at Band Y is the foot of the perpendicular Fo2
from P to the y axis.
Show that OBxOY =b’
xZ y2
© The point P(x,,y,) lies on the hyperbola poaTy =1, wherea>b>0
i)  Write down the equations of the two asymptotes of the hyperbola yo 1
., i)  Show that the acute angle o between the two asymptotes satisfies 1
i 2ab
tanq = pERyE
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iif) IfM and N are the feet of the perpendiculars drawn from P to the
: asymptotes, show that:
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QUESTION THREE (15 MARKS) Begin answers on a new page

(a)/ Factorise the polynomial P(z)=z*~22" +12z -8 fully oveg/g given that

P+ JF)=0

)

®) Given that the quartic polynomial p(x)=x"~ 5x* —9x* +81x—108 has a zero of
multiplicity three, factorise the polynomial completely and find all its zeroes.

(¢) The cubic equation x° —x* +4x -2 =0has roots «, B and ¥

&%

s
x

i) TFind the equation whose roots are a’, §”and i

ii) Find the value of &’ +a’y* + f7”

(d) 1) Theequation x* + px’ +gqx+r=0 (where p, g, 7 are non zero) has roots

@, B,y such that -1—,%,1 are consecutive terms in an arithmetic
o 7

sequence. Show that 8= ks
q

The equation B _6x* +216x-576=0 has roots e, S, and y such that

[
[y
N

-I—,L,—l- are consecutive terms in an arithmetic sequence. Find the values

o
of @,B,andy —
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