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INSTRUCTION:
Answer Question One and Any Other Two Questions

QUESTION ONE (COMPULSORY) (30 MARKS)

a) Determine the singular points for the differential equation
2 d’ y
X (x=2) +2(x - 2) + (x+Dy=0 (3 marks)
. / 2
b) Prove the Bessel function J_, (x) = |— cosx (4 marks)
2 Tx
c) Consider the differential equation

(z+z2°)cosx dx—(z+z2°)dy+(1—-2%) (y—sinx)dz =0

Solve the equation using Netani’s method. (4 marks)
d) Consider the initial — value problem ? =x>+y> , y(1)=3 . Determine whether the
X
differential equation has a unique solution (4 marks)
e) Solve the system of differential equations below using the elimination method
D-x+2 y+1
dx (5 marks)
D —3x42 y+t
dx
(5 marks)
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f) Determine  the  integrability @ of the  differential equation  given  by;

2xy(y = 2)dx = z(x +2z)dy + y(x* +2y)dz =0 (5marks)
QUESTION TWO (20MARKS)
a) Define the Legendre equation of order p (3 marks)

b) Show that the Legendre equation (1 -x’ )y" —2xy' + p( p+ l)y =0 where p is a constant, has

a regular singularity as | x| - (8 marks)
c) Use the method of Frobenius to solve the differential equation
d’y , dy
2% —+x—=+(x*=3)y=0 9 marks
dx’ dx ( )y ( )

QUESTION THREE (20 MARKS)

a) Define a Bessel equation of order p (3 marks)

b) Determine the general solution for the Bessel equation x*y" + xy' + (x2 - S)y =0 (4 marks)

c) Evaluate the Bessel function integral I J(x)dx (4 marks)

d) Prove that J, (x) = \/7 Z( D"+ (9 marks)
2 (2x+1)

QUESTION FOUR (20 MARKS)

a) Use the Netani’s method to solve the differential equation

(2x* +2xy +2xz° +D)dx+dy +2zdz =0 (9 marks)

b) Solve the system

ﬂ:2x+y+362‘
dt

dy _
dt

(11 marks)
=—4x+2y+te”

QUESTION FIVE (20 MARKS)
a) Define the following terms

1. Boundary value problem (2 marks)
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ii. General solution of an n” order differential equation (2 marks)
1ii. Particular solution of n" order differential equation (2 marks)
b) Consider the differential equation
d 3Z d ZZ dZ . r "
—=3 +2——-z=sint ; z2(00=1,z(0)=0, z(0)=3
7 g iy 0) 0) 0)
Reduce the equation to a system of first order differential equation (5 marks)
c) Use the matrix method to solve the system
x) (8 —-1)\(x 0 matk
y 4 D y (9 marks)
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