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1. (2%) Which of the following best defines a "singular solution" of a differential equation?
A) A solution that satisfies the initial condition for all values of the independent variable.
B) A solution that is independent of any particular initial condition.
C) A solution that does not belong to the general solution family but still satisfies the differential
equation.
D) A unique solution that only exists for non-linear differential equations.

2. (2%) What does a "boundary-value problem" refer to in the context of differential equations?
A) A differential equation problem that includes conditions only at a single point.
B) A differential equation problem with conditions specified at multiple points in the domain.
C) A type of problem that requires the use of Laplace transforms for its solution.
D) A system of equations where the boundary is ill-defined.

3. (2%) Which of the following is the definition of a "homogeneous differential equation"?
A) A differential equation where all terms are equal to a constant.
B) A differential equation where the sum of derivatives equals zero.
C) A differential equation in which the dependent variable and its derivatives are proportional.
D) A differential equation in which all terms involve the dependent variable or its derivatives.

4.  (2%) What is the "Wronskian" used to determine?
A) Whether a given solution satisfies the differential equation.
B) The order of a system of linear differential equations.
C) The linear independence of solutions to a differential equation.
D) The stability of a solution near an equilibrium point.

5. (2%) In solving systems of linear differential equations, what role do eigenvalues play?
A) They define the growth or decay rates of the system's solutions.
B) They provide the initial conditions required to solve the system.
C) They specify the numerical method necessary to approximate solutions.
D) They determine the time at which the system reaches equilibrium.

Note 1: For the following problems, assume the terms €, C;, C;,and C; are arbitrary constans.

2
Note 2: Some problems may use the following notation: y* = % and y" = d—?j and y"' =—

_
=

6. (4%) Find the solution to the differential equation:

Z=Z yw=2
A) y = 2e*"1
B) y=\f2?
C) y=+V2x?
D) y=+v2x2+2
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7. (4%) Find the general solution to the differential equation:
dy o
a +y=e
1
A Y=
B) y=e™*x
C) y=e*(x +C)
D) No Solution
8. (4%) Find the general solution to the differential equation:
dy 3y-—6
dx 2x+4
3
Ay y=2+4+(x+2)
3
B) y=2+C(x+2)
C) y=2+C(c+2)s
3
D) y=2+&+2):z24+C
9. (4%) Find the solution to the differential equation, given the constraints:
dy — .3
x—t+ty=x% x>0
x3
A y=—
B) y=§+C
_x C
O y==+2
_x
D) y= "‘; -+ F
10. (4%) Find the general solution to the differential equation:

1.

y"'—-6y"—12y' -8y =0
Ay y=Ce®*
B) y=Ce?* + Cxe? + Cie**
C) y=Ce®* + Cxe? + C3x%e?
D) y=Ce?* + Cx2e? + Cx%e?*

(4%) Find the Laplace transform of the function:
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y(@) = x%

A) Y(s)=+

B) Y(s) =

) Y(s)= -(:?
2

12. (4% Find the inverse Laplace transform of the function:

s+5
Y(s) T sZ+4s+5
A) y(x) = cos(x) + 3 sin(x)
B) y(x) = e ?*(cos(x) + 3 sin(x))
C) y(x) = e ?*(3 cos(x) + sin(x))

D) y(x) = e~2*{cos(vV2x) + VZsin(VZx))

13. (4%) For what range of 7 does the following series converge?

c
Tn

n!
n=0

A) All real values of r
B -1<r«l1
Q) -1<r<1
D) No real values of r

14. (4%) Find the eigenvalues for the system of differential equations:
g=4x+y d—y=—2x+y
dt ’ dt

Ay Ly=~2, 4, =1

B) Ay=-2, 4, =4

C) 41=-1, 2, =4

D) 2,=2,2,=3

15. (4%} Solve the system of differential equations:

T 3x~y, % =x+y
With initial conditions: x(0) =1, y(0) = —1

Ay x(®) =e¥, y(t) =e*

B) x(t) = e?, y(t) = te*

C) x(t) = e? — 2te?, y(t) = e
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16.

17.

18.

19.

20,
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D) x(t) = e**(cos(t) + sin(t)), y(t) = e**(cos(t) + sin(t))

(10%) For the system of linear equations 4x = b
A) there may be no solutions

B) there always is at most one solution

C) there is always a solution

D) there always are infinitely many solutions
E) none of the preceding statements is true

(10%) Let 4 be a 4x7 matrix,-and let B be an 7%4 matrix. Then
A) (AB)T=BT4AT '

B) ABT=pBAT

C) (4B =4"BT

D) 47is an 4x7 matrix

E) none of the preceding statements is true

(10%) Suppose that 4 is a 5x5 matrix, and £ # 0. Then:
A) det(kd)=kdet4

B) det(kd)=% det 4

C) det (k4) = 5k+det 4

D) det(kd)=k+detd

E) none of the preceding statements is true

(10%) Let 4 be an arbitrary #xn matrix. Then

A} The row space of A equals the null space of 4

B) The row space of 4 is contained in the column space

C) The row space of A equals the column space of 4

D) The row space of 4 has the same dimension as the column space of 4
E) None of the preceding statements is true

(10%) Determine which statement is true for all »xn matrices 4

A) Ifvis an eigenvector of 4, then v is an eigenvector of P-'AP for every invertible matrix P
B) If Ais an eigenvalue of 4, then is an eigenvalue of P 4P for every invertible matrix P
C) The diagonal entries of A are its eigenvalues

D) None of the preceding statements are true

E) If Av=Av for some vector v in R”, then A is an eigenvalue of 4
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