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FEDERAL UINVERSITY OF PETROLEUM RESOURCES EFFURUN

( )
DEPARTMENT OF MATHEMATICS

2020/2021 First Semester Examination
MTH 312 - ORDINARY DIFFERENTIAL EQUATIONS I

Instruction: Answer ANY FOUR Questions

Date: 18th November, 2021

(1) (2) Whatis a differential equation? . S
Any equation relating an unknown function with 1ts derivatives 18
called Differential equations. 1.€.

Fx,y,y ') =0

Time Allowed: 2ZH0urs

3Marks

(b) Whenis a diferential equation said to be
2 grlgl?;lrg to be ordinary if the dependent variable is depending
only on one independent variable. Mk
69 ?fa{lt'niealdependem variable is depending on more than one inde-
pendent variables s AP

(iii) Initial Value Problem (IVP) A o
This is a differential equation with associated condition(s) spec-

ified at an initial point called the initial conditions
[2]Marks

(iv) Boundarey Value Problem ) "
This is a differential equation with associated condition(s) spec-
ified at point(s) on the interval representing the boundary called

the boundary conditions
[2]1Marks

(c) What is a solution of a differential equation?
Any function ¢ (x) that satisfies a differential equation on the given

interval is called the solution of the differential equation.
[3]Marks
(d) Find the general solution to the problem y” +4y’ +3y=0
The equation is a second order linear, homogeneuous with constant

coeeficients differential equation.

) e ; [1]Mark
The equivalent characteristic equation to the problem is
P+4r+3=0
P 1]Mark
which on factorising yields Tipgac
(r+1)(r+3)
The characteristic roots are ry = —1 and r, = =3
2]Marks
Therefore, the general soution of the problem is given as o
y(x) = Ae" + Be'*
which is ),
y@) =Ae™ 4+ Be™
where A and B are arbitrary constants.
[1]1Mark
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