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FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
DEPARTMENT OF MATHEMATICS/COMPUTER SC"IENCE.
FIRST SEMESTER EXAMINATION 2018/2019 SESSION.

MTH 312: Ordinary Differential Equations I.

Instructions: Answer any four questions. Time 21 hrs

L. a.Let % and y, be two solutions of y” + g(z)y/ =
: . )Y + 1)y =0
1. Define the Wronskian of y1 and ys,.
;;. State the neccessary condition for the linear independence of y; and
» .

Using method of undetermined coefficients, write down the form of
the particular solution to:
b. Determine if the following sets of functions functions are linearly
dependent or linearly independent.
L f(t) = cost, g(t) = sint
iL-f(y) = eXeos(uy), gy) = eWsin(yuy)
li. f(z) =6, g(z) = 6*+2
2. a.Find the general solution to 2% +ty —3y=0,t >0
given that y; (¢) = t~1 is a solution.
b.Find the general solution to Py 2ty — 29 =0,t>0
given that y;(t) = ¢ is a solution. !

3. a. Suppose Yl(t) and Yy(t) are two solutions to the ODE
v + )y +q(t)y = 9()
_and that y,(¢) and Y2(t) are a fundamental set of solutions to the asso-
ciated homogeneous differential equation
V' +p(t)y +qt)y =0
Show that Y7 (2) — Y5(t) is a solution to the non homogeneous ODE and
can be written as Y;(t) - Yy(t) = ayi(t) + cys(t)

b. Using variation of parameters, find the general solution to the fol-
lowing differential equation
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4. a. Define the following
i. Analytic Function
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