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~UESTION ONE (Compulsory) [30 Marks]

(a) Given & [x"].] = x"J,p, L[x=7,] = —x "}, .y, and Iy(x) = (;2-)% sin x. Show
that:
(i) Lyf?f) = (& 1 cosx. [5 Marks]
Hence find
(i) J3(x) [3 Marks]
and
(i) J_;(x) {3 Marks]
(b) Show that 1-# = f (2n + 1), [7 Marks]

d—2rd2yE 5
(c) Use differenfiation to solve:
X
y{x) =x~ fﬂ xz°y(z) dz.
|7 Marks]
(d) Change the following differential equation into a Volterra integral equation:
42

E‘g _rl_(l.-:lzy =0

such that ¥{0} = 0 and '(0) = 1. [5 Marks]

YUESTION TWO [20 Marks]
{a) Find the resolvent kernel of the integral equation:
ufx) =1 +A.jﬂ1 xtu(t)dt

hence solve the equation. [10 Marks]

b) Solve .
f{; yo(y)dy = f(x)

giving reasons for the existence of the solution. [10 Marks)



QUESTION THREE [20 Marks]

(a) Convert f(x) = e¥ + [ (x —y)f(y)dy into a differential equation and hence show
that its solution is
(& + Bx)e* =ye ™

where &, § and + are constants that should be determined.

(b) Solve the following equation:

1
u{x) ="+ %fg e u(t)dr

by
(i) the method of successive approximation. [6 Marks’
(ii) letting C = fﬁl e~tu(B)dt. [5 Marks
QUESTION FOUR {20 Marks'

(a) (i) Evaluate 8f AY.

{ii) Show that every tensor can be expressed as the sum of two tensors one o
which is symmetric and the other skew-symmetric in a pair of covariant o;
contravariant indices. [© Maiks,

(b) If Al and B; are components of a contravariant and covariant tensors respectively

of rank one, show that: J J
'C; = AIBJ

are the components of a mixed tensor of rank two. [11 Marks

QUESTION FIVE [20 Marks.

(a) Find the Neumann series for the solution of the integral equation:

u(x) =(14+x}+A [nx(:u: — BHu(t)dt.
[10 Marks

(b) Solve .
y(x) = 2+ A /ﬂ (x2 + 22)y(z)dx.
[10 Marks



