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QUESTION 1

(a} Determne whether the system
TH+Er—Yy—y= e’i’,

2r~z—2y+y=>5e"t
If 1t bas

15 degenerate In the degenerate case, decade whether 1t has no solution or mfimtely many solutions
no soiution, explain why, else find the general form of the solutions (8)

{b) Reduce the system
(D — 2)[z] + 2D{y] = 2 — 4e*

(2D = 3)(z] + (3D - Dyl = 0
(10)

to an equivalent iraenguler system of the form

P(D)[z] = f1le),
Py(D)z] + P3(D)ly] = fa(t),

and DETERMINE THE SOLUTION

{c) Solve the system
(D% 4 1)[z) — 2D[y] = 2
(2D - 1)z] - (2— D)[y] =5
(10)

by using the ehmination method (operator method)
Hint Ehminate y first
[28]

QUESTION 2
(a) Use the eigenvalue-eigenvectors to solve the mitial value problem (10)

i xo-[2]
(2)

(b) Define the concept root vector of order k, (k > 1) of a matrix A

(c) Use root vector to solve the imtial value problem

SN
(14)

(26]
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QUESTION 3

(a) If ¥ 15 a normahzed fundemental matrix of X = AX at tg = 0 and F{t) 1s contimuous in ¢ then show that
t
X,(t) = / T (t—s)F (s)ds
ty

15 & particular solution of X = AX + F(t) (6)
{(b) Use the result 1n 3(a) with t, = 0 to find a general real solution of (14)

'_ 02 2t1
x_[_ls]x+e[1]

[20]

QUESTION 4

(a) Wrte the compamon system for the equation given below (4)
¥y —ysmt = f()

{b) Write the equation below as a system of two first order differential equations and then find the series solution
using the power series method

r—2r4+z=0, =1, =z(0)=1
Write your final answer 1n terms of the appropriate exponential functions (10)

[14]

QUESTION 5

Classify the cntical pownts of the plane autonomous system corresponding to the second order nonhnear differential

equation
3
il"f'u('s——ﬂ:) +r=0

n terms of & where ¢ 15 a real-valued constant
(12]
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