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Question One (Compulsory)

o 2n-1
n= ZL e 2t "t

a) Show that (5 marks)

B(m,n)="—"

m+n
b) Establish the relation (5 marks)

t+1 if0<t<2
Hit) = .
3 if f>2
¢) Find the Laplace transform of (5 marks)
|D? +2DD"' —8D%)z = \[2x+ 3y

d) Solve (6 marks)
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1-x+x°
e) Express in the form of the Legendre polynomial (3 marks)

z=f(x+ct)+g(x—ct)

f) Form a partial differential equation from (3 marks)
dx
3 }1 _ X3
g) Evaluate (3 marks)

Question Two

a) Use the Power series method to solve the differential equation about the ordinary point x = 0

(10 marks)
(1— x* )y"—6xy'—4y =0
b) Solve the differential equation below using the Laplace transform:
y"(e)+6y'(t) +9yle) = t*e ty{0) = 2y'(0) = 6
(10 marks)
Question Three
It
a) If is the Bessel function of order n, prove that:
2
S |2
v ~ sin x
@) (5 marks)
d
—(xmgW) = —x g
dX ( n ) n+1
(ii) (3 marks)
b) Find the Fourier series of the function:
flx) = —T<X<T
in the interval (7 marks)

c¢) Find the singular, regular singular and irregular singular point of the differential equation
dy* d
x> W 2 X %X+(x—5)y=0

(5 marks)
Question Four
a) Prove the Legendre duplication formula:
o = 92l n n+l
T
(10 marks)
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-n —n 2"(b)
2Fi| —,—+ ¥ ,b+ Y1 |= L
( 2’2 /2 % ) (2b),
b) Show that (10 marks)
Question Five

X 2 y 2 7 2
a—2 + b_z + C_Z = 1
a) Form a partial differential equation from (8 marks)

pz—qz=1z>+(x+y)
b) Solve the partial differential equation: (6 marks)

D? —2DD"+D'+2D +2D'+1)Z = 0
¢) Find the general solution of: (6 marks)

© 2014 - Technical University of Mombasa Page 3



