
Form B

Math 2214     Common Part of Final Exam     May  2, 1997

   INSTRUCTIONS    :   Please enter your NAME, ID NUMBER, FORM designation, and
INDEX NUMBER on your op scan sheet. The index number should be written in the
upper right-hand box labeled “Course”. In the box labeled “Form”, write the appropriate
test form letter (A, B, or C). Darken the appropriate circles below your ID number and
Form designation. Use a #2 pencil.

Mark your answers to the test questions in rows 1-15 of the op-scan sheet. You have 1 hour to
complete this part of the final exam. Your score on this part of the final exam will be the number
of correct answers. Please turn in the op scan sheet with your answers    and the question sheet    at the
end of this part of the final exam.

1. y = xe2 x   is a solution of which differential equation?
(1) ′ ′ y − 4 ′ y + 4y = 0
(2) ′ ′ y − 4 ′ y + 2y = 0
(3) ′ ′ y − 2 ′ y + 4y = 0
(4) ′ ′ y − 2 ′ y + y = 0

2.. The Wronskian of the functions 1, x , ex  is
(1)   1
(2)  x
(3) ex

(4)  xex

3. Let y(x)  be the solution of the initial value problem ′ y = y2(1+ 2x),    y(0) = −1.
What is the value y(1)?

(1) −
1

3

(2)  
1

3

(3) 
1

2

(4)  1

4.  Let y(x)  be the solution of the initial value problem  ′ y +
3

x
y =

3

x
,      y(1) = 2.

What is lim
x →∞

y(x) ?

(1)  0
(2)  1
(3)  2
(4)  infinity
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5. Let y(x)  be the solution of the initial value problem

′ ′ y + 4y = 0;    y(0) = 4,  ′ y (0) = −2.

What is the value y(π) ?
(1) -2
(2)  0
(3)  2
(4)  4

6. Let a x b< < denote the longest interval on which the solution of the initial value
problem below exists.

2(x −1)(x − 2)x2 ′ ′ y − (x + 5)(x − 2)x ′ y − 2(x − 1)y = 0;  y(−1) = 1,  ′ y (−1) = 1

Then the interval a x b< <  is
(1) − < <2 0x
(2) − < <5 1x
(3) − < <5 2x
(4) − ∞ < <x 0

7. Suppose that a certain radioactive material decays at a rate proportional to the amount
present. If it takes 30 days for this material to be reduced to one third its original amount,
then how long will it take for the same material to be reduced to one tenth of its original
value?

(1)  30 e
10

3  days
(2)   100 days

(3)   
30 10

3
ln

ln
  days

(4)  30
10
3

ln  days

8. Suppose that y x x1
2( ) = , y x x2

3( ) =  are solutions of

′′+ ′ + =y p x y q x y( ) ( ) 0

where p(x)  and q(x)  are continuous for 0<x<5. Let φ( )x  be the solution of the initial
value problem:

′′ + ′ + =
=

′ =









y p x y q x y

y

y

( ) ( )

( )

( )

0

1 1

1 4
Then φ( )3  is
(1)  36
(2)  45
(3)  48
(4)  51
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9.  Let y(x)  be the solution of the initial value problem ′ ′ y − ′ y = 2;   y(0) = 3,  ′ y (0) = β .

Find β  so that lim
x →∞

y(x)

x2 = 0 .

(1) β = −2
(2) β = 0
(3) β = 2
(4)  no such β

10. The differential equation y (iv ) − 4 ′ ′ ′ y + 8 ′ ′ y − 8 ′ y + 4y = 0  has characteristic polynomial
p(r) = r4 − 4r3 + 8r2 − 8r + 4 = (r − (1 + i))2(r − (1− i))2 .  The general solution of the
differential equation is
(1)  e A t B t e C t D tt t( cos sin ) ( cos sin )+ + +
(2)  e A t B t te C t D tt t( cos sin ) ( cos sin )+ + +
(3) A t B t t C t D tcos sin ( cos sin )+ + +
(4)   e A t B t e C t D tt t( cos sin ) ( cos( ) sin( ))+ + − + −

11. The differential equation  ′ ′ u − 3 ′ u − 7u = cos t  can be transformed into which first
order system?

(1) 
′ x 1 = x2

′ x 2 = 3x2 + 7x1 + cost

(2) 
′ x 1 = 7x1 + cost

′ x 2 = 3x2

(3) 
′ x 1 = x2 + cost

′ x 2 = 7x2 + 3x1

(4) 
′ x 1 = x2

′ x 2 = 7x2 + 3x1 + cost

12. Let  A =
1 1

4 1

 
 
 

 
 
 . One eigenvector for  A    is  w =

1

−2

 
 
 

 
 
 . The corresponding

eigenvalue is
(1)  -2
(2)  -1
(3)   2
(4)   4




