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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKY)

a)

b)

¢))

Show that the contraction of athird rank covariant tensor results in atensor and state the
rank of the resulting tensor. (4 Marks)
Prove that for the modified Bessel function.

%{x‘” I (x)} =x"l % (6 Marks)
Show that the inner product of the tensors A' and B; is ascalar. (4 Marks)
Convert the differentia equation y''(x) + y(x) = 0 with initial conditions
y(0) = 1,y'(0) = 0 into an integral equation. (5 Marks)
Find the convolution of f and g when f(t) = t? and g(t) = t3 (4 Marks)
Classify the integral equation below clearly stating the components.
1
X* = g(x) = [ (¢ = y*)g(y) dy (4 Marks)
0
Distinguish between outer and inner product as applied to tensors. (3 Marks)

QUESTION TWO (20 MARKYS)

a)

b)

(1) Writethe transformation law for athird rank mixed tensor. (2 Marks)

(if) Show that the contraction of thetensor in (i) aboveisaso atensor. (5 Marks)
Verify that the function y(x) = Cos x isasolution of the Volteraintegral equation;

Meru University of Science & Technology is ISO 9001:2015 Certified
Foundation of Innovations Page 1



y(x) = 1—T(x—t)y(t)dt (6 Marks)

C) Prove the recurrence relation;

i{x” I n(x)} =x"l,,(X)
dx for modified Bessel equation. (7 Marks)
QUESTION THREE (20 MARKS)

1
a) Obtain the Neumann series for the integral equation y(x) = x+ )IJ' xzy(z)dz (7 Marks)
0

b) Convert the equation; 4 2y dy

—+2y =4snXx
o Cax Y
with initial conditionsy(0) = 1,y'(0) = —2 into aVolterraintegral equation
(8 Marks)
C) Find f*g when f(t)=t? and (g(t) = t (5 Marks)

QUESTION FOUR (20 MARKYS)

a) Use the generating function for Bessel functionsto provethat J,(-x) = (-1)" J,,(X)

(5 Marks)
b) Using Laplace transforms, solve the integral equation
t
y(t) =t + [ y(u) sin(t -~ u)d
0
QUESTION FIVE (20 MARKS)
a) Using the method of successive approximations, solve the integral equation;
1
u(x) =e* + % [u(y)dy (10 Marks)
0
b) Reduce the integral equation;
1 X(1-t), x<t<1l | .
X) = A k(x,t)y(t)dt where k(x,t) = with boundary conditions
y(X) {( )y(t) (xt) {t(l_x),oﬂsx y
y(0)=y(1)=0to an initial value problem. (10 Marks)
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