Math 40 Final Exam
Spring 2007
Name _____________________________


Always show enough work to show how you arrived at your answer.  If work is not shown, you may not earn credit for the problem.

1.
Complete each definition:
(4 points each)


a.
A nonempty set of vectors 
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 in a vector space V is a linearly independent set if  


b.
A function 
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 is a linear transformation if:


c.
A set of vectors 
[image: image3.wmf]B

=
[image: image4.wmf]12

{,,...,}

n

bbb

is a basis for a vector space V if

d.
An eigenvector of an 
[image: image5.wmf]nn

´

matrix A is


e.
A nonempty set of vectors 
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 in 
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 is an orthonormal set if
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2.
Consider the linear system of equations 
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, where a and b are scalars.  How are a and b related if the system has more than one solution?
(8 points)

3.
Let  
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.  .
Find det(A) by hand.  Show your steps, using row reductions and/or expansion about rows or columns.
(12 pts)
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4.
Let 
[image: image11.wmf]22

:

T

®

RR

 be the linear transformation that first reflects the point across the horizontal axis and then rotates it 90o clockwise.  


a.
Find 
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(4 points)


b.
Find the standard matrix for T .
(6 points)

5.
Let 
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a.
Write the solution to 
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 in parametric form.
(8 points)


b.
Explain why 
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is a basis for the column space of A.
(4 pts.)


c.
Compute 2A.
(4 pts.)
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6.
Let 
[image: image16.wmf]123

456

A

-

éù

=

êú

--

ëû

 and 
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a.
Compute 
[image: image18.wmf]T
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.
(6 pts.)


b.
Give the domain of T. ________
(4 pts.)


c.
Give the codomain of T. ________
(4 pts.)


d.
Is T one-to-one? _________  Justify.
(4 pts.)


e.
Is T onto? _________  Justify.
(4 pts.)


f.
Let 
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.  Determine whether H is a subspace of 
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(4 pts.)

7.
Suppose that B is a 
[image: image21.wmf]46
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 matrix.  
(4 points each)


a.
If the rank of B is three, what is the dimension of Nul B?


b.
Is 
[image: image22.wmf]T
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 invertible?  Explain.
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8.
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a.
Show that 
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 is a linearly independent set in 
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(8 pts.)


b.
Find the change of coordinates matrix from the standard basis 
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 to 
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(6 pts.)


c.
Find 
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9.
Let 
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(10 pts)
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As always, answers should be supported with work or reasoning for full credit. 

10.
Let 
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a.
Find a basis for Nul A.  (6 pts) 


b.
Find a basis for Row A.  (4 pts)


c.
Find an orthonormal basis for Col A.  (15 pts)
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11.
List the four properties an inner product 
[image: image33.wmf],
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 must satisfy.
(8 pts)


1.


2.


3.


4.

12.
A is a matrix with eigenvectors 
[image: image34.wmf]10

1,0

01

-

éùéù

êúêú

êúêú

êúêú

ëûëû

 corresponding to the eigenvalue 
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a.
Find a diagonal matrix that is similar to A.
(3 pts)


b.
Find A.
(8 pts)


c.
Let 
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.  Show that 
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 is an orthogonal set.
(3 pts)


d.
Show that 
[image: image40.wmf]B

 is a basis for 
[image: image41.wmf]3

R

.
(3 pts)
You remembered the work or reasoning for full credit, right?                                       [25]
If you’d like your grade posted by a code on the outside door to the 1500 building, please give the code to be used:


		   _______________________


If no code is given, your grade will NOT be posted.
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