Math 2568, Exam #2, Part |, Spring 2015 Name

KeT

Instructions: Show all work. You may not use a calculator on this por

tion of the exam. Give exact

answers (yes, that means fractions, square roots and exponentials, and not decimals). Reduce as much

as possible. Be sure to complete all parts of each question.
When you are finished with this portion of exam, get Part II.

Provide explanations where requested.
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1. Considerthefollowingmatrices:A:[ ],B=[ ,C=|3 0 -2| find each of the
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following matrices or say that they are undefined. If they are undefined, explain why. (5 points each)
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2. Give an example of two non-zero matrices whose produce is the z

ol [ 7]

ero matrix. (6 points)
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3. Findthe inverse of the matrix 4 = [ 3 ] Use it to solve the system [ 4 ] [xz] [16] (8 points)

4. Determine if each statement is True or False. For each of the questions, assume that Aisn X n.

{2 points each)
a. (T F If Ais invertible then A'is row equivalent to Iy,

b. T @ Two matrices, B which is m X n and C which is p X g, produce a defined
product whenm = q.

c. T @ If A has n pivots, then the system AX = 0 does not have a unique solution.
If the columns of A span R™ then Nul A = {6}.

If Ais onto, then A is one-to-one.

If there is a matrix C so that C4 = I, then Rank A = n.

If the columns of A form a basis for RT,|then dim Nul A = n.

If AT is invertible, then the columns of A~ form a basis for R™.
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i. T @ The method of finding the determinant of a >
F

3x3 matrix shown in the attached image Wy 4 4] 41 4

generalizes to any size matrix. I B
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Row reducing a matrix does not change its

determinant. it %

A system that does not have a umque|solut|on cannot be solved with
Cramer’s rule.

A matrix is invertible if the determinant of the matrix is O.
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5. Find the cleterminant of the matrix+4 —3—F by the cofactor method. (10 points)
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6. Find the determinant of the matrix [3 1 -2] by the row-reducing method. (10 points)
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7. Given thgt A and B are n x n matrices with det A =-3 and det B = 2, find the following. (4 points each)
a) detAB = -(, d) detBT = >

b) d¢t Al - - é e) det 2A Zn (_.33

c) det,(-AB*)

-1y (-3) 2
= (-1 (-43)



Math 2568, Exam #2, Part II, Spring 2015 Name

Instructions: Show all work. You may use a calculator on this portion of the exam. To show work on
calculator problems, show the commands you used, and the resulting matrices. Give exact answers
(yes, that means fractions, square roots and exponentials, and not decimals) unless specifically directed
to give a decirnal answer. This will require some operations to be done by hand even if not specifically
directed to. Be sure to complete all parts of each question. Provide explanations where requested.
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1. IfabasisforR3isB = ”—1],[ 0 1,'—3”, and given [¥]p = [ 0 }, find X in the standard basis.
3 =21 101 -2
(6 points) |
o ¥ 3%
IP, =gl O T3
5 -2 [o
) _‘
3 [‘ﬂs‘ X
i Y |+0-% -4
{ S . -
{l-t|+0]o |tEL"3]| = |-140+6 | =] ¥
3, -2 M) 2 ¥ xC 3
2 i
2. If avector in the standard basis is ¥ = [—4], find its representation in the basis in problem #1.
5
(7 points)
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3. Consider the basis € = {[—1],[ 2 J,[—l“, and the vector [¥], = [ 3 ‘ Find the
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representation of the vector in the basis B in problem #1. (8 points)
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4. Use Cramer’s rule to find the solution to the system

1A%/

1 /2 <
-la'i'/LS

(%1, -

Xy +3x; —2x3 + x4 = 12
2Xy —x3 + X3 +4x, =

2x -3x3+2x4—12
3x, + 2xg — 5x4 =—6
required matrices and their determinants, but you may calculate the determinants with your
calculator. (15 points)
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5. Suppose that a parallelogram is bounded at one vertex by the vectors i = [é] = [
the area of the parallelogram. Draw the graph below. (6 points)
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parallelepiped (slanted box) is defined in one corner by the vfactors U= ’2‘ = [ 1
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