MATHEMATICS 240-001                                                                           SHATZ

HOUR EXAM # 1                             OCTOBER 5, 2007                           9:00 AM

Answer all questions by circling the entire statement you deem correct in each question.  No books, tables, notes, calculators, computers 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) Let A be the matrix

           2  -1   0    3     1
                                   3  -3   3    10   3

                                 -1   -1   3    4     1
 0   -3   6   11   3
When we row reduce A to RREF, the sum of the four rows of the RREF, each considered as a vector from R5, is the vector
a) (1, 1, 3, 4, -1)
b) (1, 1, -3, 4, -1)
c) (1, 1, 3, -4, -1)
d) (1, 1, -3, -4, -1)
e) (1, 1, -3, -4,  1)
------------------------------------------------------------------------------------------------------------
II) A certain 5 x 7 matrix, A, is known to have rank 4.  When a given one column matrix, B, is appended to A to make an augmented matrix Aaug = (A | B), we find that 

rank (Aaug) = 5.  Then 
       a)   The equation AX = B has no sol’n and the equation AX = 0 has only one sol’n.
       b)   The equation AX = B has many sol’ns and so does AX = 0.
       c)   The equation AX = B has no sol’n, but the equation AX = 0 has many sol’ns.
       d)   Not enough information is given to determine existence and number of solutions

             for AX = B and AX = 0.                                        
       e)   None of these.
----------------------------------------------------------------------------------------------
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III) We seek a 5 x 5 real matrix, A, that satisfies  A4 = -c I, where I is the 5 x 5 identity matrix and c is a given real number.
a) If c ≥ 0, the only solutions are singular matrices and there may be no solution for certain values of c.
b)   There are numbers c < 0 for which no solution exists.
c) A real matrix, A, can be found as a solution for any c ≠ 0.

      d)   No matter what value of c we choose, a solution matrix, A, is non-singular.

e)   None of these.
------------------------------------------------------------------------------------------------------
IV) A certain 4 x 4 matrix, A, is given; we append to it a 4 x 4 identity matrix to form 
      (A | I) and, upon row reducing the latter to RREF, we get the following 4 x 8 matrix:

                                       1   0    0  -1 |  -2  1  -1   4
            (*)                      0   1    0    0 |   3  5  -6   2             = RREF(A | I).
                                       0   0    1    0 |   1  1  -1  -1
                                       0   0    0    0 |   1  0   3    1
Denote the 4 x 4 matrix appearing to the right of the vertical line in (*) by B.  Then
a) Det(A) = 0 and A-1 is the matrix B
b) Det(A) = 0 and A-1 doesn’t exist.
c) Det(A) ≠ 0 and A-1 is the matrix B
d) Not enough information about A is given to compute det(A).

e) None of these.
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-------------------------------------------------                                                              page 4
(Your name)
V)  Suppose A is a 4 x 6 matrix and B is a 6 x 4 matrix.  We consider the 4 x 4       

      matrix AB and the 6 x 6 matrix BA.  Then
            a)  Sometimes det (AB) ≠ 0 but det (BA) is always zero.
            b)  Both det (AB) and det (BA) are always zero.  
            c)  Sometimes det (BA) ≠ 0 but det (AB) is always zero. 
            d)  If det (AB) ≠ 0, then det (BA) ≠ 0.  
            e)  None of the above answers is correct.

---------------------------------------------------------------------------------------------------------

VI)   For the system of four linear equations in five unknowns
                     X          - Z - U + 2W =  1
                    3X              + U + 2W =  α

                             Y + Z + U -  W  = -1
                   -8X + Y        -3U -5W =  β
  a solution will exist provided

         a)      α   +   β  =  0                              b)      α    -   β  =  0
         c)     3α   +  β  =  0                             d)     3α    -   β  =  0
                                e)         α   +  2β  =  0
--------------------------------------------------------------------------------------
VII)       For the matrix

                                    1   1   -1   -1

                      A  =       1   0    0     1 

                                   -1  -1   0     2

when we row reduce A to RREF, the sum of all the entries in the fourth column of the RREF of A is

                 a)   -3                    b)   3                     c)   5                                   

                 d)    6                    e)   -6
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VIII) If A is the 3 x 3 matrix:
                                                 1   -1    0

                                                 0    0    1

                                                 2    3   -2
       and if we write α for the entry in the second row and second column of  A-1,  then:

      a)   det (A) = -5 & α = 1/5                        b)  det (A) = -5 & α = -1/5
      c)   det (A) = 5  & α = 1/5                        d)   det (A) = 5  & α = -1/5
                                       e)   None of the above is correct.

-------------------------------------------------------------------------------------------

       IX)   We consider a linear transformation, T, from R3 to R3.  In both copies of R3 we
       choose the same bases: (1,0,0), (0,1,0), (0,0,1).  Suppose the formula for T is
                                  T(x, y, z) = (2x – z, y + z, x – y).

       Then the third row of the matrix for T (with the chosen bases) is:
       a)  (-1,  1,  0)                                               b)  (1,  -1,   0)
       c)  (0,   1,  -1)                                              d)  (2,   0,   1)
                                              e)  (2,   0,  -1)
        --------------------------------------------------------------------------------------------
        X)   Consider the following four vectors from R7:  (1, 2, 3, 4, 3, 2, 1); 

        (2, 7, α, 13, 10, 6, 4);  (-1, 1, 0, 1, 1, β, 1);  (-4, 1, -3, -1, 0, 2, 2).  These vectors will              

        be linearly dependent provided:
          a)  α + β = 1                                                b)  α – β = 2   

          c)  α + β = 5                                                d)  α – β = 7

                                                e)  α + β = 9

                                                       (END OF THE EXAM)    

