INTRO DIFFERENTIAL EQUATIONS

Practice Midterm Exam with answers

Version 1.

Problem 1.
Find a general solution of the equation
(sinz + y)% +ycosx — a2 =0

2

. 3
Answer: ysinz — & 4+ % = C

Problem 2.
Find the solution of the initial value problem

d
wﬁ%—xz—i—xy—yzo, y(1) =0.

Answer: y(z) = z(e!™% — 1)

Problem 3.
Find a general solution of the equation

T

e
y' =2 ty=—
x

Answer: y(z) = e*(zln|z| + Crz + Cs)

Problem 4.
What second order linear homogeneous differential equation with constant coefficients has a so-
lution y(x) = €** sin 42?

Answer: vy — 4y’ +20y =0

Problem 5.
Find a general solution of the equation

y" + 4y = €” sin 2x

Answer: y(z) = C; cos(2z) + Cy sin(2z) + {-€%sin(2z) — ;-e® cos(2x)



Version 2.

Problem 1.
Find a general solution of the equation

ysinz +1 cosz =1
Answer: y(z) = Ccosx +sinz

Problem 2.
Find the solution of the initial value problem

y—y =y +ay, y(1)=0.
Answer: y(z) =0

Problem 3.
Find a general solution of the equation

" 3/ 2:
vy = o

Answer: y(z) = (e7* + e 2%) In(e® + 1) + Cr1e™% + Core™**

Problem 4.
What second order linear homogeneous differential equation with constant coefficients has a so-
lution y(z) = 2e” sinx?

Answer: vy’ — 2y +2y =0

Problem 5.
Find a general solution of the equation

y///_y//_y/+y:0

Answer: y(z) = Cre™* + Coe” + Caze”



Version 3.

Problem 1.
Find a general solution of the equation

' y
zy =y —xer
Answer: y(z) = —zInln(Cx)

Problem 2.
Find the solution of the initial value problem

y=x(y —xcosz), y(r)=m.
Answer: y(z) = z(1 +sinz)

Problem 3.
Find a general solution of the equation

1

sin x

y' +y=
Answer: y(z) = (C1 + In|sinz|)sinz 4+ (Cy — x) cosx

Problem 4.
What second order linear homogeneous differential equation with constant coefficients has a so-
lution y(z) = 5e™* cos x?

Answer: ' + 2y +2y =0

Problem 5.
Find a general solution of the equation

y// _ 5y/ + 4y = 4x262x

Answer: y(r) = C1e® + Coe®® — (222 — 22 + 3)e**



Version 4.

Problem 1.
Find a general solution of the equation

r—y—1+y—a+2)y =0
Answer: (y —x +2)? + 22 =C

Problem 2.
Find a general solution of the equation

zy' + 2y + 2°y3e® =0
Answer: y~2 = 24(2¢* + C)

Problem 3.
Find a general solution of the equation

(2x 4+ y)dy = ydx + 41ny dy
Answer: z =2Iny —y+ 1 + Cy?

Problem 4.
Find a general solution of the equation

&Py | dy dy
27877 1162 =
dad +8d$3 + de 0

Answer: y(z) = Cy + (Cp + C3z) cos 2z + (Cy + Csx) sin 2z

Problem 5.
Find the solution of the initial value problem

y" =3y — 2y =9e*; y(0) =0, y'(0) = =3, y"(0) =3

Answer: y(z) = (z — 1)(e*® — e7%)



