
MAT211 Fall 2008

Practice Midterm I

Problem 1.

Consider the vectors
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1. Find
→
v +

→
x ,
→
v −

→
x ,
→
x −

→
v , pro jL(

→
x) andre fL(

→
x), whereL = span{

→
v }. pro jL and

re fL are projection and reflection related toL.

2. Represent graphically the vectors found in 1.

Problem 2. Consider a linear systemA
→
x =

→

b whereA is am × n matrix. You are

told that this linear system always has a solution, no matterwhich
→

b you choose.

1. Can you conclude thatA is invertible?

2. What can you say about the kernel ofA?
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Problem 3. Consider the linear transformationT : R6 → R4 given byT (
→
x) = A

→
x ,

where
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1. Find bases for the image and the kernel ofT .

2. Can you find three linearly independent vectors
→
v 1,
→
v 2,
→
v 3 such thatT (

→
v 1) =

→

0, T (
→
v2) =

→

0, T (
→
v3) =

→

0?

3. Does the linear systemA
→
x =

→

b have a solution for every
→

b ∈ R4? If not,for

which vectors
→

b ∈ R4 does it have a solution?
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Problem 4. Consider the set of vectors.
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1. Verify thatB is a basis forR3.

2. Write
→
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
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in the basisB, i.e., find the components of [
→
x ]B

Problem 5. Find the matrixB of the linear transformationT (
→
x) = A

→
x with respect

to the basisB =<
→
v 1,
→
v 2 > in two ways
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1. As B = S −1AS

2. Column by column.

The matrixA and the basisB are
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Problem 6.

1. What are the possible dimensions of linear subspaces inR
4

2. Give examples of subspaces inR4 of each dimension found in (1)

3. Give five examples of subsets inR4 that are not subspaces.
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