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QUESTIONI [20 MARKS]

Given the system of first order ordinary differential equations
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(1) Express the system in the matrix form X=Ax + I
(i)  Showthat u= [1,1,1]r V= [—1,0,1]1 Y= [1,-2,1] are eigenv.ectors of 4

(iii)  Determine q)(t) , the fundamental matrix of the system

Obtain X the general solution of the system [20 marks]

QUESTION2 [20 MARKS]
i)For the L— R—C electrical network in figurel below, show that the current i, (¢) and

charge ¢(r) satisfies the system of differential equations
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ii) Obtain a simplified matrix equation of the form ')j&= AX + f

representing system in part i) above. Discuss conditions under solution is degenerate.

iii) Use variation of parameters to solve the system if
X=ux + /R =500Q ,R,=100Q ,L=15h ,C=0.054f and E(r)=110V



QUESTION3 [20 MARKS]
(a) () Find the Laplace transform: f(¢)= t*e™*"

(i1) Evaluating ™ [—-I——J

sin 3¢

" (Sz * 4) [8 marks]
(b) Solve the system of linear ordinary differential equations
d : '
ﬁ—y=e’, %—&x:szllt;x(O):l,y(O):O [12 marks]

QUESTION4 [20 MARKS]
Given the system of nonlinear differential equations
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(a)Find all its critical points [8 marks]
(b) Determine the stability nature of each of the critical points in part (a) [12 marks]

QUESTIONS [20 MARKS]

2} compute the exponential matrix e . Deduce the solution of the linear system

1
(a) IfA=[2

X'=AX  subject 10 X(0)=1 [7 marks]

(b)i) Show that [31‘“ ];:o - [(1) (I)J

)ii) Verify that [ e* ]*‘ :[e,«-:)]

ili) Show that [e’“] :¢(l){¢b" ([)};=o where ¢(¢) is the fundamental matrix of the linear system

[13 marks]



LAPLACE TRANSFORMS

f(1) Laplace transform of f(¢)
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J, (1) is the Bessel function of order zero.




