Math 40 
Test 3 (4.1-4.5)
Spring 2004
Name ___________________________

Always 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.  

1.
Complete each definition:
(4 points each)

a. A subspace of a vector space V is a subset H of V that has three properties:

b. The kernel of a linear transformation 
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of a vector space V is a linearly independent set if 

d. Suppose B =
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is a basis for a vector space V and 
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2.
Let W be the set of all vectors of the form 
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.  Determine if W is a subspace of 
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(8 points)

3.
Let H be the set of all points inside the unit circle in 
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.  Determine if H is a subspace of 
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(8 points)
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4.
Let V be a vector space with O the zero vector for V, and c any scalar.  Use the vector space axioms to prove that  c
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.  You do not have to name the axioms you use.
(6 points)

5.
Give the dimension of each vector space:
(3 points each)


a.
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6.
Explain why each of these sets is NOT a basis for 
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.  Do not use or refer to any matrices.




(3 points each)


a.
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7.

T:
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, defined by 
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, is a linear transformation.  

a. Find 
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(3 points)

b. Is 
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 in the kernel of 
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(3 points)

c.
Find a basis for the kernel of T.
(8 points)


d.
Show that 
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(4 points)
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8.
Let 
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a.
Why is 
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 a basis for 
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(4 points)


b.
Find the coordinate vector 
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(4 points)


c.
Suppose the coordinate vector of 
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9.
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a.
Find the change of coordinates matrix from 
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 to the standard basis for 
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(4 points)


b.
Use an inverse matrix to find the coordinate vector 
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(8 points)
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