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INSTRUCTIONS

Attempt question one (compulsory) and any other two questions.

QUESTION ONE (COMPULSORY) (30 MARKS)

2

0 : .
a) Solve the equation e s1n(x + y) given that 0u(x.0) =1and M(O, y) = (y _1)2
X0y 0x
(5 marks)
b) Evaluate J' (ﬁ + 4)95(; - 2)dt (5 marks)
c) Determine the polynomial solution to the Legendre equation
1-x)y" —2x' +12y=0 (5 marks)
d) Evaluate j J (x)dx (5 marks)
e) Determine the Laplace transform of f = e” where Qs a constant. (5 marks)
f) Determine the half range sine Fourier series representing the function £ (x) defined by;
f(x)=1+x ; 0<x<n
f) = flx+2m) (5 marks)
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QUESTION TWO (20 MARKYS)

S5s+1

a Determine the inverse of ————— 3 marks
) (s—4d)(s+3) ( )
b) Use Laplace transforms method to solve the second order differential equation
d*x _dx
T3 42x=2¢" giventhatat =0 : x=5 and =7 7 marks
dr dt & e " a ( )
c) Calculate P,(x)using the Rodrigues formula for the Legendre functions. (7 marks)
QUESTION THREE (20 MARKYS)
a) Use the Bessel’s function identities to express J5(X) in terms of
J,(x) and J,(x)
(3 marks)
b) Evaluate .[x3J odx (3 marks)
c) Determine J ; in terms of the elementary functions sin x and cos x (4 marks)
2
d) Show that xF (1,1,2;-x)=1In(1+ x) (4 marks)
e) Determine the general solution to Bessel’s equation of order zero. (6 marks)
QUESTION FOUR (20 MARKS)
2
a) Solve =sinxsiny subject to the conditions;
0x0y
ox\ 2 (5 marks)
u (71, y) =2sin y
b) Use the method of separation of variables to find the solution of the equation;
Ou 134 ich satisfics the condit
— =— — which satisfies the conditions;
ox* k ot
1.) u,t)=u(a,t)=0 Or=0
1i.) u(x,0)=x for 0 x<a (15 marks)
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QUESTION FIVE (20 MARKS)

a) 1) Define a Dirac delta function
1i) State the convolution theorem of Fourier transforms.
1ii) Given the functions f(¢) and g(¢) and their convolution is;

F@6)0g(0) = [ f(x)g(t = x)dx = h(r)

Where C denotes the convolution operation.

sec’ t f] < T
If f@)=u(t) and g(l‘): 4
0 otherwise
Whereu(z) is the Heaviside function.
1+tan’¢
Show that u(f) = — - *
1+tant
b) Determine the Fourier’s series expansion for;
v/
0 ;s — IS x<—
2
=T T
X)=<cosx ; — < x<—
f(x) 5 5
T
0 ; —<x<JIT
2
c) Determine a Fourier cosine series for f(X) =e" on (0, n)
. 1
d) Evaluate the inverse transform of f (&) =————— where a >0

2rma+ jow)

(1 mark)

(3 marks)

(4 marks)

(4 marks)

(4 marks)

(5 marks)
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