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INSTRUCTIONS:

Answer ANY THREE questions.
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Question One: (20 marks)

(a)

(1) Prove the following statement: The continuously differentiable functions
w(t), ya(f) - (£1,tz) — R are lincarly dependent iff Wi,y () = O holds
for all £ € (&,13)

Find the Wronskian of the functions

(1i) ya(t) =sint and ya(t) = 2sint
(iii} y1(t) =sint and yo(t) = tsint
3 [7 marks]
(b) Find two linearly independent solutions of the equation
VY —-2y=0
{4 marks]

(c) Prove that if a;, 20 : (1, t2) —» R are continuous functions, and yy,y: are
twice continuously differentiable solutions of the equation

V' +ait)y + a(thy =0
Then the Wronskian s a solution of the eguation
W3 () + a{t)Wy,, (1) = 0
Therefore, for any ty € (3, t2), the Wronskian is given by the expression
Wiy = Woeh® '
where Wy = Wy, (to) and Ay(t) = [ es(r)dr [9 marks)

Question Two: (20marks)

(a) Find the real-valued fundamental solutions of

d2f df 2
Et—"fi.'az-}-w =0

o™ _R_
(2L)
w2= L
(LC)

where

in cases (i) and (i) below



Question Five (20 marks)

(&) Find the functions %, ¥, solutions of the first order, 2 x 2, constant
coefficients, homogeneous differential system

¥ =T} — Tz

Th = =T + T3

[12 marks]
(b} Express the second order equation
"+ 2y + 2y = sinfat)
a5 & first order system (8 marks]
ke
e
== END = -

-



(i) Case (a); R=0
(ii) Case (b): R < VaLie
[12 marks]
(b) Find the solution to the initial value problem

o v/ +y=0, O =1 VO)=3

(8 marks|

Question Three: (20 marks)

(a) Find a second solution yz linearly independent to the solution wmit)=t
of the differential equation

2y Uy ~ 2y =10
[12 marks]
(b) Find all solutions to the inhomogencous equation
Y’ — 3y — 4y = 3™
[8 marks]

Question Four: (20marks)

(a) Define the following terms (i) linear differential equation (ii) Wronskian

[4 marks|
(b) Find the general solution of the following inhomogeneous differential
equation
v — 5/ + 6y = 2¢
using the method of variation of paremeters [16marks]



