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[Question One, 30mks]

(a) (i) Differentiate between an ordinary point and a singular point of the

linear second order equation y” + p(z)y’ + q(z)y =0 [3mks]

(ii) Write the following fourth order differential equation as a system
of first order, linear differential equations
y® +3y" —sin(t)y +8y =15 y(0) =1,(0) =2,
y'(0) = 3,5"(0) = 4 (Graks]

(b) Write the following system in matrix form

xy = 4z + Tz

:17’2 = —21‘1—5.’172
[4mks]

(c) how that y = ¢; cos4z and y = cysin4x, where ¢; and ¢, are arbitrary

constants, are solutions of the differential equation

Y + 16y = 0. [4mks]
(d) Solve the following IVP

o= mi+2n n{0)=0
zh = 3zy+ 21y 22(0) = 44

[8Bmks]
(e) Prove that z = 0 is a regular singular point of the differential equation
Yy +zy + (2’ —4)y =0

[5mks]



[Question Two, 20mks]

(a) Find the general solution to the following non- homogeneous system of

differential equations using variation of parameter method.

% = =3r+y+3t
gd% = 2r—4dy+et

on the interval —co <t < o0 [8mks]
(b) Compute the eigenvalues and eigenvectors of the system

= 3z — 13y

dz
dt
dy  _
= = Br+y

[4mks]

(c) Determine the general solution of the following differential equation given

that it is satisfied by the function y = e*
zy' = (z+ 1)y +y=0

[8mks]

[Question Three, 20mks]

(a) Compute the particular solution vector for

= 6z + y + 6t

dz
dat
% = 4dz+3y—10t+4

on the interval —oo < t < 00, hence find the general solution of the

system. [9mks]



(b) Given that

cost
Xi=] —}cost+ Lsint
—cost —sint
0
X2= 1 et
0
sint
e 1 1
X3 = ﬂgsmt—gcost
—sint + cost

Show that X, 1,)32 and )?3 form a fundamental set of solution on the
interval (—o0,00), hence find the general solution of the system on the

interval. [5mks|

(c) Solve the differential equation 3/ +y” = z (6mks|

[Question Four, 20mks]

(a) Find the radius of convergence of the series

— (=3)*(z — 5)"
Z( )"(z —5)

n+1
= nt

[5mks]

(b) Verify that the Taylor Series for the function f(z) = 3z2— 8z +2 about
t=2is 322 -8z +2=—2+4(z - 2) + 3(z — 2)* [5mks]

(c) Find a power series solution around zy = 0 for the following differential

equation.



[10mks]

[Question Five, 20mks]

Consider the ordinary differential equation
dzy" + 2 +y =0
for which = = 0 is a regular singular point. Assuming a series solution of

0o
y(x) ot Zan$r+n
n=0

determine the values of r and a,, for n > 0.



