MATHEMATICS 240-001                                                                           SHATZ

HOUR EXAM # 2                             OCTOBER 29, 2007                          9:00 AM

Answer all questions by circling the entire statement you deem correct in each question.  No books, tables, notes, calculators, computers or cell phones allowed.  You may bring one 3” x 5” index card bearing any handwritten material you deem necessary and you may use both sides of this card.  No partial credit.  Use the backs of your exam pages for scratch work and calculations.  Remember: Don’t guess; points removed for incorrect answers (2 points for each mistaken answer).
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I) For the differential equation
                                            y″ + xy′ + 7x2y = 0

       and the solution, y(x), determined by the initial conditions y(0) = 12/7 and y′(0) = -2,
       when we write y(x) in a power series, the coefficient of x4 in this series is:
        a)  1                  b)  2               c)  -2              d)  -1            e)  none of these

------------------------------------------------------------------------------------------------------------
II)                For the matrix
2   -1   0   0

3     2   0   0

0    0    1  -1

0    0    4   0

           the value of the characteristic polynomial when λ = 2 is

         a)   14              b)   16             c)   18              d)   20          e) none of these

----------------------------------------------------------------------------------------------
 III)   A projectile is shot straight up from an underground silo and leaves the surface of     

         the earth at an initial velocity of 2g feet per second.  The differential equation    

         describing its motion is:

                                              y″ + (1/2) y′  =  -g.
         Here, y is the vertical perpendicular height of the projectile above the earth’s        

         surface.  The maximum height attained by the projectile is then:

         a)  4g (1 – log2)                 b)  4g (1  +  log2)               c)  2g (1  ­ log2)

                                        d)  2g (1  + log2)                    e)  none of these
---------------------------------------------------------------------------------------------------
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IV) A certain 5 x 5 matrix, A, has eigenvalues 1, 2, 3, 4, λ. 
a) If  λ is one of the numbers 1, 2, 3, 4, the matrix, A, cannot be diagonalized.
b)   If A is diagonalizable and non-singular the sum of its diagonal entries is 10.
c) If A has five linearly independent eigenvectors, then λ cannot be 1, 2, 3, 4 and A is diagonalizable.
      d)   If A is singular then it will be diagonalizable.

e)   None of these.
------------------------------------------------------------------------------------------------------
V)   For the matrix
                                           1   -1  
                          A   =     
                                          -4    1

       the entry in the second row and second column of  A53  is: 
a) (1/2)(353  -  1)                                    b)   (1/2)(353  +  1)
c)   353   -   1                                            d)    353   +   1
                           e)    None of these.
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VI)   Suppose we are given an 8 x 8 matrix A and know that its eigenvalues are -1(twice),        

        2(twice), 3, 4, 5, 6.  Given a vector B from R8, the equation  AX  =  B
            a)  will always have several different solutions
            b)  always has a unique solution  
            c)  might not have any solution 
            d)  has several solutions provided B = 0  
            e)  We need more information to determine among the above possibilities.
---------------------------------------------------------------------------------------------------------

  VII)     For the matrix
                                           1                  1             -1

                      A     =           2                  0               1

                                 -(16/3)             0               2

one of its eigenvalues is -2.  Then the product of the other two eigenvalues is 
         a)      11/3                          b)   14/3                  c)   17/3      
                            d)      -16/3                      e)   -19/3     
--------------------------------------------------------------------------------------
VIII)   The differential equation:   u′″  -  5u″   +  8u′   -  4u   =   0     
            has as one solution  u  =  et .  Consider the solution u(t) for which 
            u(0)  =  0,   u(1)  =  0,  u(1/2)  =  √e   -  (1/2)( e  +  1).  

            For this solution, u′(0)  is:

            a)   -(1/e)                              b)   (1/e)                          c)     e                                   

                                 d)   -e                                e)   none of these
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IX)  Suppose A is a 6 x 6 matrix and we know three of its eigenvalues, namely,
             0, 1, 2.  Then

a) A will always have another real eigenvalue different from 0, 1, 2.
b) A will always have another real eigenvalue but this might repeat 0, 1, or 2.

c) A will have three more real eigenvalues.

d) All other eigenvalues of A will be non-real complex numbers.

e) Need more information about A to decide among a) – d).

--------------------------------------------------------------------------------------------
        X)          For the initial value problem
                                    u″  +  u  =  et ;  u(0)  =  ½,  u′ (0)  =  0,
           the value, u″′ (0), of the third derivative of u at t = 0, is:
          a)      e                                                         b)     2e   

          c)      1                                                         d)     -1
                                                e)    -(1/e)  
                                                       (END OF THE EXAM)    

