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1. If  01 =++′ yy  and  0)0( =y , then =)1(y
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2. Given two solutions )(1 ty and )(2 ty  of a homogeneous linear differential equation,
consider the following statements:

(a.)  )()( 21 tyty +  must also be a solution to the differential equation.
(b.)  )(2 1 ty  must also be a solution to the differential equation.
(c.)  )()( 21 tyty ⋅  must also be a solution to the differential equation.
(d.)   )()(6 21 tyty −  must also be a solution to the differential equation.

Which of the statements are always true?
(1) (a.) only
(2) (a.) and (b.) only
(3) (a.), (b.) and (c.) only
(4) (a.), (b.) and (d.) only
(5) all are true

3. If )sin(2 tyy =′ , and 1)0( −=y , then =

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4. At time 0=t , a tank contains 500 gallons of well-mixed salt water containing 100 lbs
of salt. Pure water enters the tank at 10 gallons per minute and the well-stirred mixture
leaves at the same rate. Let )(tQ be the number of pounds of salt in the tank after t
minutes. Then

(1) 50/)( tetQ −=
(2) 50/982)( tetQ −+=
(3) 50/100)( tetQ −=
(4) 50/400500)( tetQ −−=



5.  A third order linear homogeneous constant coefficient differential equation has
characteristic equation (r −1)2 (r − 3) = 0 .  The general solution of the differential
equation has the form

(1) ttt ecececy 3
321 ++=

(2) y = c1 (1+ t)e t + c2e
3t

(3) y = c1et + c2te
t + c3e

3t

(4) y = c1t + c2t2 + c3e
3t

6.  The general solution of ′ ′ y − 2 ′ y +17y = 0  has the form

(1) y = c1 cos(4t) + c2 sin(4t)
(2) y = c1e

t cos(4t) + c2e
t sin( 4t)

(3) y = c1t cos(4t) + c2t sin(4t)
(4) y = c1e

4t cos(t) + c2e
4 t sin(t)

7.  Given that the homogeneous differntial equation 0209 =+′−′′ yyy  has general
solution tt ecec 4

2
5

1 + , find the solution y to the initial value problem
′ ′ y − 9 ′ y + 20y = 24e t , y(0) = 3 , ′ y (0) = 6  is

(1) y = e4 t + 2e t

(2) y = 9e4 t − 6e5t + 2e t

(3) y = 9e 4t − 6e5t

(4) y = 3e2t

8.  The second order linear homogeneous constant coefficient differential equation
′ ′ y + ′ y − 6y = 0  has general solution y = c1e

2 t + c2e
−3t . Which of the following statements

describes the behavior of the solution of the initial value problem ′ ′ y + ′ y − 6y = 0 ,
y(0) = α , ′ y (0) = 3 ?

(1) For every value of α, the solution does not approach 0 as t → ∞ .
(2) For every value of α, the solution approaches 0 as t → ∞ .

(3) The solution approaches 0 as t → ∞  if and only if α =
3
2

.

(4) The solution approaches 0 as t → ∞  if and only if α = −1.



9.     An equation of the form 0=+′+′′+′′′ cuubuau is transformed to a system of first
order equations of the form xx A=′  where the matrix A is given by
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       Then
(1) a = 5− ; b = 6− ; c = 4
(2) a = 5;  b = 6; c = 4−
(3) a = 4− ; b = 6; c = 5
(4) a = 4; b = 6− ; c = 5−

10.    Consider an initial value problem of the form xx A=′ , 




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
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)0(x . For which

matrix A does 
∞→t

lim 0x =)(t ?
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11. A 22 ×  matrix A has eigenvalues 31 =λ  and 72 =λ . An eigenvector corresponding

to 31 =λ  is 
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solution of  xx A=′  is given by

(1) 















+







 tt eec 73

5
2

2
1

(2) tt ecec 7
2

3
1 +

(3)  tt ecec 7
2

3
1 10

4
4
2









+









(4)  tt ecec 7
2

3
1 3

1
7
3








−
+











12.    Let 




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
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w  is an eigenvector for A. A corresponding

eigenvalue is
(1) 1−=λ
(2) 2−=λ
(3) 2=λ
(4) 4=λ


