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| nstructions:

1. Answer question 1 (Compulsory)and ANY other 2 questions
2. Candidates are advised not towrite on the question paper.

3. Candidates must hand in their answer bookletsto theinvigilator whilein the
examination room.



Question1[20 marks|
(a)Solve the system of ordinary differential
equations%+%+ y+x=1 %—Zx—yzo: x(0)=0,y(0)=1 [14 marks]
(b) An electrical circuit givesriseto the system
LI, +R +g E,(t).
' q
LI +R,——=0.
2 2 C
qg-1, +1,=0

If initially the charge qis zero, and the currents 1,(0)=1,(0) = 2E°

R’ solve the system. [6 marks]
Question2[20 marks|

(a)Evaluate the integral Dj where 1 isasemi circle in the lower half plane big enough
H (2 -8z+ 25)

to contain all poles of thisintegrand with negative imaginary part. [16 marks]

(b) Obtain solution to theinitial value problem
xy" +(1-Xx)y' + 4y =0; satisfying y(0) =€, y'(0)=¢€" [ 4 marks]

Question3 [20 marks]

(@Show that v, =[-4,57] , v, =[-3,4,2] are eigenvectors of

1 1 1
thematrix A={2 1 -1
-8 -5-3

(b)Find e™ , the exponential matrix of A

( O)Verify that [e‘“] ={o10



Question4 [20 marks]
Given the system of first order ordinary linear differential equations X = AX + F (t) where

o et

(a)Find the fundamental matrix @ (t) of the system. [10 marks]

(b) (i)Evaluate the matrix [d)(t)cb’l(o)}(tzo).(ii) Deduce X the general solution of the

system X = AX + E(t). [10 marks]

Question5 [20 marks]

Andlliptic partial differential equation isdefined intheregion Q={0<x<a,0<y<b} by
o°u o*u _ou

—+—+2—=Tf (X in Q: O<x<a, O<y<b [

o oy 2 (% y) y (i)
u=g(xy) on S; S is theboundary of Q
Determine the Green’s function G(x, y;x,h) for the elliptic partia differential equation.

[20 marks]
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J,(t) isthe Bessel function of order zero.
L,,(x) is the Laguerre’s function of order m

LHf (s)}=e™L {f (s-a)} ,L{e"f()}=L{f®)} .,
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