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QUESTION ONE (30mks)

a) Show that the solutions®; (x) = e*, @,(x) = e ?* and @;(x) = e™* to a differential equation are
linearly independent. (8mks)
b) Show that the solution of the system

-1 0 0

= (—2 -1 2 ) x is asymptotically stable. (10mks)
-3 -2 -1

c) Fx(t) = ¢ @

Find a particular solution given that x(0) = [ (12mks)

)e‘ + ¢y G) e~ 2 is a general Solution ,

QUESTION TWO (20mks)
If y=3¥2 ., a,x™ P, apply the appropriate differentiation in the Bessel's equation given by:

x2y + xy’ + (x2 — p2y = 0 to show thata,, = - —2=2—(10mks)

n(2p-n)
e 8 an s g
and thata, = Bt~ b er (10mks)
QUESTION THREE (20mks)
a) Use Picard’s method to approximate the value of ywhenx = 0.1given thaty = 1whenx =0
and = = 3x +y? (8mks)
b)  Solve the system of linear equations given by:
D-Lx+Dy=2t+1
@D+1)x+2Dy=t (12mks)
QUESTION FOUR (20mks)
) . . ; 2 -1
Find the fundamental matrix for the system of equationX’ = (3 “2) X (20mks)

QUESTION FIVE (20mks)

a) Explain what is meant by stability of linear systems and hence give the conditions for a solution
x = @0(x) ofx = Axto be

i Stable (2mks)
ii. Unstable — (1mk)
iii. asymptotically stable (1mk)
b) Determine the stability or instability of the following systems of differential equations;
. ...l 5
Lox=(g )% (4mks)
i, = (g _03) x (3mks)

iii.  Solve the system of linear differential equations given by:
L3N S P
Zdt + % dx —y=e

%+3x+y=0 (9mks)



