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QUESTION ONE [30MKS]

a. Give the definition of a fundamental matrix for the system of equation (2mks)
Find the limit cycle of the following systems and give their types (5mks)
i r'=r(r—1r-2), g=1
i, r'=r(r-1)7%, 2'=l
c. Find the general solution for the system of differential equations (5mks)
x'=axt Y
y'==2x+4y
d. Define the flow of differential equations. (3mks)
e. Consider the system, x'=—x+2x’+)", J'= _y+ . Determine the basin of attraction
(4mks)

f  Describe the stability of the zero solution of the system

-di =x+3y, ﬂ =7%
dt dt
Using Lyapunov function (5mks)
g. Solve the initial value problem x'=x, x(0) =1 by Picard iteration (6mks)

QUESTION TWO [20MKS]

6 3 =4
a. let A=|-4 -1 2 (12mks)
13 9 =13

. A
I Evaluate e’
=1

i Solve the initial value problem X'= A%, ¥(0)=|1
4

b. Assume that X(x, ) is continuous and satisfies the Lipschitz condition on the interval

|t—a| <T for all x, y. then the initial value problem x'= X(x, 1), x(a) =c hasaunigue

solution on the interval | - a|<T .Prove (8mks)
QUESTION THREE [20MKS]
a. Show that the solution of the system grl =y*, y1)=-1can be extended  (10mks)
X

b. In the two-mesh network shown below, the switch is closed at t = 0 and the voltage source
is given by V = 150 sin 1000t V. Find the mesh currents i1 and i» as given in the diagram.

(10mks)

This paper consists of 3 printed pages. Turn over



QUESTION FOUR [20MKS]

a. Define the term exponential stability (3mks)
b. What are the conditions necessary for a path C that approaches the critical point P(x,, »,)
(2mks)

c. Investigate the stability of the zero solution of the system whose general solution is given by
x(t)=3C, +C,e”’
y(t)=2Ct’e™ —C, cost

d. Show that the point (x., y.) with coordinates x. =2 and y. =3 is the only equilibrium

(7mks)

point and is a repeller for the following system of ODEs (8mks)
B T e
1+ x°

| Y
= 1—
# x( 1+x2]

N

QUESTION FIVE [20MKS]

a. Define the Lipchitz condition (2mks)
b. Find all the functions y, & y, suchthat (5mks)
Y'=n-3y
»'=nt5y,
c. Consider, =x", x(0)=1 . Show that the function f(x)=x"eC'(/7) and the initial value
problem has a unique solution. (5mks)
d. Consider the initial value problem x =7 x, x(0) =1, study the continuity of the solution.
\Bnks)
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