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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Use asummation convention to write out explicitly the summation

Y, =q;x; for i,j =123 (4 marks)

b) Find the inner product of the tensors A}k and B; (5 marks)

3
c) Classify theintegral equation u(x) = x—%+ (x—t)J(t)dt and state the Kernel and A

O ey X

value (3 marks)
d) Use the generating functions for the Bessel functions to prove that J, (-x) = (-)"J,(X)
(6 marks)
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€) Convert theintegral equation u(x) = x+ I (t- x)u(t)dt toaninitial value problem and
0

state the corresponding initial conditions (5 marks)
f) Provethe following recurrence relation for the modified Bessel functions

1000 =1, (4 + 1 (X) (4 marks)
X
g) Provethat the contraction of the mixed tensor A} iSan invariant (3 marks)

QUESTION TWO (20 MARKS)

a) Provethefollowing recurrence relations for the modified Bessel functions
KA() = 2K, () = K (%) (3 marks)
X

b) Find the equivalent Volterraintegra equation to the following initial value problem
y"(X) +y(x) =cosx, y(0)=0,y'(0)=1 (7 marks)

c) Solvetheintegral equation y(x) =1- J' (x—1t)y(t)dt by the method of successive
0

approximation (20 marks)

QUESTION THREE (20 MARKY)

a) Show that u(x) = x isasolution of the Fredholm integro-differential equation
2 1
u'(x) = 3* j tu(t)dt (5 marks)
0

b) Prove that the genera solution of the more general modified Bessel equation
xy" (X) + xy’ (X) + (A°%x* = n?)y(x) = 0 isAJ, (AX) + BY, (Ax) (6 marks)

c) Solvetheintegra equation y(x) =e™ +2x+ '[ e y(t)dt by taking derivative with
0

boundary condition y(0) =1 (9 marks)
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QUESTION FOUR (20 MARKYS)

a) Provethat K"isasecond rank tensor, given that the double summation K" A'B'is

invariant for any two tensors A'and B’ (5 marks)

b) Prove the recurrence relation di{x‘”l n(x)} =x"l ,,(x) for the modified Bessel function
X

(6 marks)
c) Solvethefollowing integral equation by Laplace transform method

y(t) =t* + j' y(u)sin(t —u)du (9 marks)

QUESTION FIVE (20 MARKYS)
a) Find thefirst covariant component of atensor in cylindrical coordinates if its covariant

coordinates in rectangular coordinates are xy,2y — z°,xz (9 marks)

b) Find the inverse Laplace transform L‘1{~(21—+4)} using the convolution (6 marks)
s\s

c) Show that the function y(x) = ;3 isasolution of the Volterraintegral equation

1+ x?)72

_ 1 pot
y(x)—1+ X2 ! n Xzy(t)dt (5 marks)
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