INTRO DIFFERENTIAL EQUATIONS

Practice Final Exam with answers

Version 1.

Problem 1.
Find a general solution of the equation

Y +2y = ye”
Answer: y(e® + Ce?*) = 1;y =0

Problem 2.
Find a general solution of the equation

y' +2y +y=3e"Vr+1
Answer: y(z) = e * (%(m + 1)% +C1 + CQ.CE)

Problem 3.
Find a general solution of the equation in the domain z € (0, co)

22y —xy — 3y =0
Answer: y(z) = C1z3 + Cox™!

Problem 4.
Solve the initial value problem

{ Y +2y = f(t)
y(0) =0,

t, 0<t<]l;
where f(t) = { 0.+ 1
Answer: y(z) = —3 + 5t + e + (3 — Lt + %672()&71)) Ut —1)

Problem 5.

Solve the initial value problem for the system of differential equations
Zdz—g +z—-y=0
S Hy—x=0
2(0) =0, 2'(0) = =2, y(0) = 0, ¥/'(0) =1

Answer: z(t) = —3t — % sinv/2t, y(t) = —3t + 37*@ sin /2t



Version 2.

Problem 1.
Find a general solution of the equation

7y =ylr +y)

Answer: yIn(Cz) = —x; y =0

Problem 2.
Find a general solution of the equation

y" — 5y = 3z 4 sin bz

Answer: y(z) = C1 + C2e’® — 0.22% — 0.1222 — 0.0482 + 0.02(cos 5z — sin 5x)

Problem 3.
Find two power series solutions about the point = 0 (it is enough to write down the first several
coefficients of the series)

V' =@+ 1)y —y=0

@ —a (e et
yo(z) =1 (z+ 22? + a8 + 22t + )

Problem 4.
Solve the initial value problem

{ y'(t) = cost + fot y(7) cos(t — T)dT

Answer: y(t) = 1+t + 312

Problem 5.

Solve the initial value problem for the system of differential equations
Zd—g =—x+vy
at =2z

z(0) =0, y(0) =1

Answer: z(t) = —1e 2 + Let, y(t) = Le72 + 2¢!



Version 3.

Problem 1.
Find a general solution of the equation

Answer: z = Cy® + 3% y =0

Problem 2.
Find a general solution of the equation

y" =3y 4+ 2y =xcosx
Answer: y(z) = C1e® + C2e** + (0.1z — 0.12) cosz — (0.3 + 0.34) sinz

Problem 3.
Find a general solution of the equation in the domain z € (0, o)

:I:2y” — 3zy + 5y = 322
Answer: y(z) = 22 (Cy coslnx + Cysinlnz + 3)

Problem 4.
Solve the initial value problem
{ y' —3y=0(t—2)
y(0) =

Answer: y(t) = 32 (t — 2)

Problem 5.
Solve the initial value problem for the system of differential equations

da
Ctlit
ay _
dt—5x Y

z(0) = -1, y(0) =2

=z —2y

Answer: z(t) = —cos3t — 3sin3t, y(t) = 2cos3t — Lsin3t



