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Instructions:

Answer any three questions
1. Show all the necessary working
2. Candidates are advised not to write on the question paper
3. Candidates must hand in their answer booklets to the invigilator while in the examination room



Question 1 [ 20 marks ]

(a) Find Laplace transform of (i) cosh t5(t —a) (i) e sin 30t (”)M [11 marks]

(b) For the fourth order initial value ordinary differential equation
x" (t)+13x"(t)+36x(t)=0; x(0)=x"(0)=0, x'(0)=2, x"(0)=-13

obtain x(t). [9 marks]

Question 2 [20 marks]

S
(@If F(s)= use the Laplace transforms to find f (t). [4 marks]
(s) (s—6)(s2 +16) (1)
-2 4
(b) Give matrix A=
-1 3
(i) compute the exponential matrix e”' . [9 marks]
(ii) Prove that [eAtTl = [EAH)] [5 marks]
- 10
(iii) Deduce that [eA(t’o)] 2{0 J [2marks]

Question3 [20 marks]
(@) For the L—R—C electrical network in figurel below, show that the current i, (t) and

charge q(t) satisfies the system of differential equations

RR, R,
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Fig1l

Use variation of parameters method or otherwise solve for system if
R, =50Q ,R, =00Q2,L=5h,C=0.004f and E(t) =10V [13marks]

(b) Apply Fourier transform method to solve the Laplace boundary value problem

Uy +U, =0, —oo<x<w,y>0; u(x0) =g(x) [7marks]

Question4 [20 marks].
(a) Solve the initial boundary value problem

u =u 0<x<1,t>0 satisfying the conditions

t XX !

u(0,t)=1, u(1t)=1 0<x<1,t>0
u(x,0)=1+cos2zx, O<x<1 [17 marks]

(b) Determine the transient value of U (X,t) [3 marks]

Question5 [20 marks]
Given the system of first order ordinary differential equations
dx dy

— =5X+y+32+5, —=x+7y+2 ,%:3x+ y+52
dt dt dt

(i) Express the system in the matrix form X = AX + (1)

(ii) Show that U= [1,ZL1]t v=[-1, O,l]t are eigenvectors of A

(iii) Determine A, , A,, A, the eigenvalues of Aand verify that trace(A): A A, A

(iv) Determine @ (t) , the fundamental matrix of the system

(v) Obtain X the general solution of the system [20 marks]
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d’y Y-y, ;i Y=L(y)
dt?
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sU (x,s)—u(x,0)

ot
o’u(x,t) s?U (x,s)—su(x,0)—u,(x,0)
ot?
au(x,t) du (x,s)
OX dx
o’u(x,t) d’U(x,s)
o’ dx?
o’u(x,t) SdU(x,s) _ du(x,0)
Otox dx dx

L [F(s)G(9)] = If(t—u)g(u)du

H (t — a) g
S
cosh at S
s’ —a’
sinh at a
s?—a’
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