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Eskigehir Osmangazi University - Electrical Engineering Department

Differential Equations- Midterm Examination - Fall 2024
Duration: 70 minutes; Directions: All answers should be positioned beside or below their corresponding
questions. Anything written elsewhere won’t be graded. Up to one percent error in the results is tolerated.

Question 1.

Find all C values so that C£U2 solves the differential equation

=Lty — oy =22t x>0
dx

Show your work.

dy 'y y )
- ___‘—.I
de x* 23
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2cx + ——3:233
T T
P2 —3c+2=0

Thus ¢ =1 and ¢ = 2.

Question 2.

Find an explicit solution to the differential equation

d 2
dy _y Y

— = +1 > ()
de 22 x+,x

Show your work.

Homogeneous d.e.! Use y =vx and y = vx + v

vr+v=1v"+v+1

dv dv dx

r—=1v"4+1— ——=— stan 'v=Inzr+c— v =tan(lnz + ¢
dx v +1

Y =tan(lnz + ¢) — y = xtan(lnz + ¢)
x




Question 3.

Solve the initial value problem

d*y _ )
21—y =00 5(0)=9(0) =§(0) = ¥(0) =1
T
Show your work.
Auziliary equation: m* — 1 =— (m?>+1)(m?> —-1)=0—m=1,-1,4,—i
General solution y(x) = c1e”+coe™ " +cgsin x+cy cos x. Use initial conditions:

y0)=1—=cl+cr+ci=1, (a)

j0)=1—=cl+ca—c=1, (¢
Y0)=1—cl—cy—c3=1, (d)

(a) and (c) imply c4 = 0, (b) and (d) imply c3 = 0. Thus, (a) and (b) becomes

(
y(0)21—>61—02+63:1, (b)
(

Cl—f—szl, 61—62:1
These eaquations imply ¢ = 1 and co = 0. Thus the solution is

y(z) = e’

Question 4.

A solution to the differential equation
2
L L S
dt? dt
is y1(t) = t~1. Find another solution yo so that the set {y1,y2} is linearly independent. Show your work.
Use the order reduction technique.
Yo =t v, Yo = —t 20+ t70, dp =230 — 220+t 10
Substitute in the d.e.

212 (2t %0 — 2720 + 7)) F t(—t 2o+t M) — 3(t ) =0

2t — 30 =0
Change of variable: w = v. We have 2tw — 3w =, a 1st order linear d.e.
Its solution w = cel 2 = ct> , )
Since w = 0 we have v = [ wdt = ctrdt = 5Cto
The other solution is yo(t) = t_l%ct%, ya(t) = kt2 where k is an arbitrary
constant

Good Luck
A. Karamancioglu



