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1. Determine the largest interval on which the initial value problem
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y′
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2. What is the integrating factor for the differential equation

y′

t
− 2y

t2
= t cos(t) t > 0

µ(t) = −2 ln(t)(A) µ(t) =
1

t2
(B) µ(t) = e−2/t(C) µ(t) =

2

t
(D)



3. Rewrite the third-order differential equation y′′′ + t2y′′ = (sin t)y as a linear system of first-order
differential equations.

y′(t) =

 0 1 0
0 0 1

− sin t 0 t2

y(t)(A) y′(t) =

 0 1 0
0 0 1
t2 0 − sin t

y(t)(B)

y′(t) =

 0 1 0
0 0 1

sin t 0 −t2

y(t)(C) y′(t) =

 0 1 0
0 0 1
−t2 0 sin t

y(t)(D)

4. The general solution of

y′ − t2 e
−y2

y
= 0

is
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2
ey

2
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3
+ C(A)

ey
2

2y
=
t3

3
ln |y|+ C(B)

y2ey
2

= C − t3

3
(C) y2 = ln

∣∣∣∣t33 + C

∣∣∣∣(D)

5. What are the possible values for the sum x0 + y0, if a point (x0, y0) is an equilibrium solution of the
following system of equations?

x′ = y2 − 2xy

y′ = 6y + x2

0 only(A) 0 or −12(B)

0 or −36(C) 0, −12, or −36(D)

6. Which of the following statements are true

I. The differential equation y′ + ety = ey sin(t) is separable.

II. The differential equation 4ty + y′y = 1 is nonlinear.

III. The differential equation y′ = tan
(
y2 − 5y − 6

)
has an equilibrium solution y = 6.

Only (II) and (III)(A) Only (I) and (III)(B)

Only (I) and (II)(C) (I), (II), and (III)(D)



7. Suppose the solution to a spring system is

y(t) = 4e−2t + 5te−2t.

Then the characteristic equation must be

(λ− 4)(λ− 5) = 0(A) (λ+ 2)(λ− 2) = 0(B)

(λ+ 2)(λ− 2) = 0(C) (λ+ 2)(λ+ 2) = 0(D)

8. The trial form for the particular solution of y′′ + 2y′ = 9et + 6t is

Aet +Bt+ C(A) Aet +Bt2 + Ct(B)

Atet +Bt+ C(C) Atet +Bt2 + Ct(D)

9. Suppose that a 3×3 matrix A in the system y′ = Ay has the following eigenpairs

λ1 = 2,x1 =

1
2
1

 , λ2 = 2,x2 =

−1
2
−1

 , λ3 = −1,x3 =

0
0
1

 .
If the fundamental matrix Ψ(t) is constructed using these eigenvectors, its Wronskian is (here K is a
nonzero constant):

W (t) = Ke−3t(A) W (t) = Ke−4t(B) W (t) = Ke4t(C) W (t) = Ke3t(D)

10. Suppose that a 3×3 linear system y′ = Ay has an eigenvalue λ = 2 + 5i with eigenvector

1 + i
1− i

2

.

Select a pair of real valued solutions that we can obtain with this information.

A: e2t

 cos(5t) + sin(5t)
sin(5t)− cos(5t)

2 cos(5t)

 B: e2t

 cos(5t)− sin(5t)
cos(5t) + sin(5t)

2 cos(5t)



C: e2t

 cos(5t) + sin(5t)
sin(5t)− cos(5t)

2 sin(5t)

 D: e2t

 cos(5t)− sin(5t)
cos(5t) + sin(5t)

2 sin(5t)


B and C(A) B and D(B) A and D(C) A and C(D)



11. A 2×2 matrix A has a repeated eigenvalue λ = 2. If the matrix has an eigenvector x =

[
2
1

]
and a

corresponding generalized eigenvector v =

[
1
−1

]
, then the general solution to the first order system

y′ = Ay has the form

y = c1

[
2e2t

e2t

]
+ c2

[
(2 + t)e2t

(1− t)e2t
]

(A)

y = c1

[
2e2t

e2t

]
+ c2

[
(2t+ 1)e2t

(t− 1)e2t

]
(B)

y = c1

[
2e2t

e2t

]
+ c2

[
te2t

−te2t
]

(C)

y = c1

[
2e2t

e2t

]
+ c2

[
e2t

−e2t
]

(D)

12. Consider the linear system y′ =

[
4 −3
2 −1

]
y. Classify the stability of the equilibrium point ye = 0.

The origin is an asymptotically stable equilibrium point.(A)

The origin is a stable, but not asymptotically stable, equilibrium point.(B)

The origin is an unstable equilibrium point.(C)

The origin is not an equilibrium point at all.(D)



13. The general solution to
y′′ + y = sec(t)

is:

c1 cos(t) + c2 sin(t)− sin(t)

∫
tan(t) dt+ cos(t)

∫
1 dt(A)

c1 cos(t) + c2 sin(t)−
∫

tan(t) dt+

∫
1 dt(B)

c1 cos(t) + c2 sin(t)− cos(t)

∫
tan(t) dt+ sin(t)

∫
1 dt(C)

c1 cos(t) + c2 sin(t)− 1 +
sin(t)

cos(t)
(D)

14. Find the linearization y′ = Ay of the system

x1
′ = x1 + x2 − 2

x2
′ = x1

2 − x22 + 4

at its equilibrium point

[
x1
x2

]
=

[
0
2

]
.

y′ =

[
1 1
0 4

]
y(A) y′ =

[
1 1
0 −4

]
y(B)

y′ =

[
1 1
0 −2

]
y(C) y′ =

[
1 0
1 4

]
y(D)


