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INSTRUCTIONS:
e Answer question ONE (compulsory) and any other TWO questions

QUESTION ONE (COMPUKLSORY) (30 MARKS)

(a) Rewrite the differential equation as a system of fist order equation in matrix form.
y”'+5+y”+3y=O (4 marks)

(b) Find the singular points of the Legendre equation and classify then

[1-x’ly"=2xy+plp+1)y=0 \where P isa real number. (6 marks)
) . ) ) A=301"1= 1
(c) The eigenvalues and corresponding eigenvectors are givenas 17 2> =v |y

Azz—lujzz( 1 )
2

Write down the general solutions of the system of differential equations. (3 marks)

(d) (1) State the existence theorem of differential equations at an ordinary point.
(1 mark)
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(i)  Showthat X=2 isan ordinary point to the differential equation

2 . _
X'y =x[x+3]y +[x+3]y=0  4nd write the nature of its power series

solution. (4 marks)

P4(X)

(e) Obtain the Legendre polynomials from Rodrigue’s formula

x=1¢"
b
1 d. (7 marks)

H[X:n n
- 2'nldx

§y) Solve the system of differential equations using matrix method. (5 marks)
X1 1)[x
X,/ \4 1)\x,

QUESTION TWO (20 MARKYS)

(a) Consider the system of differential equations

dx,
EZZ X, —X,— X3
dx,
?=—x1+2x2—x3
dx,
E:—xl—x2+2x3
(1) Express the system in matrix form. (1 mark)

(11) Find the general solutions to the system of differential equations. (7 marks)

(iii))  Find the particular solution given the initial value x,/0/=0,x,(0/=0

and X,/0)=5

(b) Find the series solution to the differential equation Y +4y=0 at X%=0 (9 marks)
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QUESTION THREE (20 MARKS)

(a) Use the elimination method to solve the system. (11 marks)
Dx+ D+2|y=0
\D—3|x—2y=0
b @) Define the Gamma functions and show that Vx+l = xvx 6
marks)
(i)  Showthat V1 =1 (3 marks)

QUESTION FOUR (20 MARKYS)

(a)  Convert the IVP y =t+2y+3y" with y0/=1,y10/=2 444 ¥ 10I=3 intoa

system of first order differential equation. (4 marks)

(b) Solve the initial value problem (10 marks)

1 2 -1 -1

=1 0o 1 x(t)  x[oj=] o
4 -4 5 0
+{
eZt ) _e—[
(©) Verify that || %], (—e_tO) | et is a fundamental set for the system (6 marks)
2t e
0

QUESTION FIVE (20 MARKS)

(a) Solve the initial value problem
dx
@<ty with *(01=6 4nq y(0/=4
(10 marks)

d—y=3x+2y

dt
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(b) Consider the Bessel’s equation of order V.
Xy +x y+Hx2=v y=0
(i) Show that X=0 is a regular singular point to the Bessels equation. (3 marks)

(i1) Find the indicial equation of the Bessel’s equation and state its significance.

(7 marks)
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