Math 40 
Test 3  (4.3 – 5.2)

Name _____________________________

1.
No work is required on the following short answer problems.
(3 points each)


Every basis of 
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 contains exactly ________ vectors.


If 
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 is a 
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 matrix and the rank of A is 3, then the rank of 
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 is ________ and the dimension of Nul A is ________.


The standard basis for 
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 is ______________________________________________
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 is an eigenvalue of B corresponding to the eigenvalue 
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If V is a vector space of dimension 5, then any set of six vectors in V is a __________________________________________________ set.


The eigenvalues of 
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 are _________________________.

2.
Complete each definition:

(4 pts. each)

a.
An eigenvector of an 
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´

matrix A is 

b.
A set of vectors 
[image: image12.wmf]B

 is a basis for a vector space V if
c.
Suppose 
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 is a basis for a vector space V and 
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.  The coordinates of x relative to the basis 
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On the rest of the problems show enough work to show how you arrived at your answer.  If work is not shown, you may not earn full credit for the problem.
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3.
The set B =
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, is a basis for 
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.  Let S be the standard basis for 
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a. Find the change-of-coordinates matrix from B to the standard basis S ,
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(6 pts)

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

c. Find the coordinate vector of 
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 with respect to B, 
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d. Let 
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 be the linear transformation defined by 
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.  Show that T is one – to – one.
(6 pts)
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4.
Let 
[image: image29.wmf]ab

Hac

ab

+

ìü

éù

ïï

êú

=+

íý

êú

ïï

+

êú

ëû

îþ

.


a.
Find three vectors in H.
(3 pts.)


b.
Find a basis for H. 
(6 pts.)

5.
Let A = 
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a.
Find a basis for Row A
(4 points)

b.
Find a basis for Nul A. 
(4 points)

c.
Find a basis for Col A. 
(4 points)
[21]

6.
Let C = 
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a.
Find the eigenvalues of C. 
(10 points)


b.
Find a basis for each eigenspace of C. 
(10 points)


c.
Suppose that 
[image: image33.wmf]3

3

:

R

R

T

®

 is defined by 
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(5 points)
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