MATHEMATICS 240-001                                                                           SHATZ

HOUR EXAM # 3                         NOVEMBER 19, 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) Recall that 
                                           sin(t)  =  (1/2i)(eit  -  e-it).

        Compute L(t sin(t))(s), the result is:
        a)  2s/(s2 + 1)                         b)  2s/(s2 + 1)2                      c)  2s/(s2 – 1)                     
                                  d)  2s/(s2 – 1)2                          e)  none of these 
------------------------------------------------------------------------------------------------------------
      II)           For the matrix
1    1    1   
0    1    1       =   M
0    0    2
           which has 2 as one of its eigenvalues, we consider the differential equation
           u′ = Mu and the solution for which u(0) = (0, 1, 1).  For this solution, the value of

           (1/e)u(1/2) is: 

         a)   ((1 – 1/√e), 1, 1)              b)   ((1 + 1/√e), 1, 1)             c)   (2(1 + 1/√e), 1, 1)

                                d)   (2(1 – 1/√e), 1, 1)                    e) none of these

----------------------------------------------------------------------------------------------
III)   Consider the ordinary differential equation

                                          x2 y″ - (1 + 4x)y  =  0.
           We use the Frobenius method of solution and take the series corresponding to    

            the bigger of the two roots of the indicial equation and in the series let a0 = 1.  

            Then the value of a1 is
         a)   √5 - 1            b)   √5 + 1               c)   1 - √5          d)  2(√5 – 1)
                                                 e)  none of these
---------------------------------------------------------------------------------------------------
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IV) A certain 5 x 5 matrix, M, has eigenvalues  -1(three times), 2, 3 and it is 

       known to be diagonalizable.  Write bold face capital letters for vectors from R5,    

             e.g., A, B, C.  Then, the general solution of the differential equation   u′ =  Mu 
a) always involves the terms:    t e-t A and t2 e-t B. 
b) sometimes involves the terms:    t e-t A and t2 e-t B. 

c) never involves the terms:    t e-t A and t2 e-t B. 

     d)    always involves the terms in a) and the terms:  e2t C and  e3t D.

e)   Need more information about M to choose among a) – d) above.
------------------------------------------------------------------------------------------------------
      V)           For the matrix
                                           2    1  
                          M   =     
                                           1    1

               we consider the initial value problem:  u′ =  Mu and u(0) =  (2, 4).  Write the      

               solution u(t) as  (u1(t), u2(t)), then the number  e√5 u2(2) is: 

a)    e3(e2√5  +  1)                                          b)       e3(e2√5  -  1) 
   c)      2e3(e2√5  +  1)                                        d)       2e3(e2√5  -  1)
                                       e)    None of these.
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    VI)         A particle moves along the x axis according to the differential equation

                                              x″ +  2x  =  sin(t).

             If at time t = 0, the particle is at the origin and we have x′(0) = 2, then when t = π, 
             the particle is at the point 
            a)  cos (π√2)                           b)  sin(π√2)                              c)  (√2/2)cos(π√2)   
                               d)  (√2/2)sin(π√2)                        e)  2cos(π√2)
    ---------------------------------------------------------------------------------------------------------

       VII)       Let g(t) denote the function that equals 1 when 0 ≤ t ≤ 1 and equals 0 for  

                all t > 1.  We consider the solution, u(t), of the initial value problem:
                                          u″ -  u  =  g(t);  u(0) = u′(0) = 0.

                Then the value of the Laplace transform of u at s = (1/2) is: 

                a)      (-8/3)(1 + 1/√e)               b)  (-8/3)(1 - 1/√e)               c)   (8/3)(1 + 1/√e)       
                            d)   (8/3)(1 - 1/√e)                        e)  none of these      
--------------------------------------------------------------------------------------
VIII) Consider the solution, u(t), of the differential equation

                                    u″  +  u′   -  5sin(t) u  =  sin(t)   
              for which  u(0)  =  1 and  u′(0)  =  0.  Then the coefficient of  t4  in the power   

              series for  u(t)  is:  
              a)    -1/4                              b)    1/4                          c)     1/2                                   

                                 d)     -1/2                             e)    none of these

_______________________________________________________________________       
                                                       (END OF THE EXAM)    

