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Instructions:

Begin each question on a new page.

Write only on the front of each page. Single column only.

Staple these questions to the front of your answers.

Full marks may not be awarded for careless or incomplete work.

Marks indicated in each question are a guide only and may change slightly during the
marking process.

Time allowed: 70 mins
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Question 1.

a) Factorise x’ +x” —x+15 over the complex field given that

1-2i is a zero.

b) Find i) jcf)s—zxdx

i) J.secﬁ x dx

iii) jx‘z dx .

Vx? -9

c) P(2p,%) and QO(2q, %) where p, g >0 are two distinct points

on the hyperbola xy =4.

1) Show that the equation of the tangent to xy =4 at P(2p,%) is

x+p'y-4p=0.

ii) Ifthetangents at P(2p, %) and O(2g, %) intersect at 7', find the

coordinates of 7.

iii) [fthe tangent at Q passes through the point (2p, 0) show that p =2q.

iv) Find the equation of the locus of T.



Question 2.

a) Find Isin22x cosx dx

b) Find J.—lpz—xdx using integration by parts.
X
b
c) Find J\/l —x” dx using a suitable substitution
0

d) The cubic equation x* +kx +1=0, where k is a constant,
has roots p, q and r.
For each non negative integer n, S, =p”" +q" +r".
i) State the value of §,.
1) Express S, interms of k.

iii) ~ Showthat forall n, S, ,+kS,,+S§,=0.

n+l

iv)  Hence, or otherwise, express p° +¢° +r° intermsof k.



Question 3.

a)

b)

9

Evaluate I
4

X . . .
dx using the substitution #” = x
x f—

If a, B and § are the roots of x* +2x —1=0, form the equation

whose roots are

) a,-a,p, P, odand -6

ii) p+6-2a,0+a-2Band o+ B-20.

A polynomial P(x) is given by P(x)=x" —1.
Let o (o # 1) be that complex root of P(x) which has the smallest

positive argument.

i) Show that P(x)=(x-D(I+x+x* +x* +x*)

ii) Showthat 1+a+a’ +a’+a* =0

iii) If p=a+a* and g=a’+a’ find the valuesof p+q and pq.

iv) Show that p =

~1+4/5 -1
2

and ¢= ;\/g . Justify your answer.

End of paper.
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