MAT 315 Take-Home Test #3
SHOW ALL WORK, and EXPLAIN all steps clearly with detailed steps.  

You may discuss these problems with others, but your final answers must be ENTIRELY YOUR OWN WORDS.  

CLEARLY LABEL all problems.  
1. Consider the linear transformations given in the book on pgs. 85-87.  For EACH of the Tables 1-4, choose ONE linear transformation (so you will have FOUR total) and for EACH one:

a. [2 pts] Compute the eigenvalues for the matrix.  

b. [2 pts] Compute a basis for each eigenspace, and give its dimension.  

c. [2 pts] Copy the drawing showing how the linear transformation acts on [image: image2.png]


 and draw the eigenspaces on the drawing, labeling each one clearly.   

d. [2 pts] Explain the relationship of BOTH the eigenvalues AND their corresponding eigenspaces to the ACTION of the matrix on the vectors in the space [image: image4.png]


.  

2. Make up a [image: image6.png]2% 2



 matrix A which is diagonalizable but NOT invertible.  
a. [0.5 pt] Show that it is NOT invertible and 
b. [2 pt] Diagonalize it.  
3. Make up a 3-dimensional vector v with 3 non-zero entries and
a. [0.5 pt] Find a vector orthogonal to it, explaining why the two vectors are orthogonal.  
b. [0.5 pt] Find a unit vector in the direction of v.  
4. [1 pt] Give a basis for a 2-dimensional subspace H of [image: image8.png]


 that does NOT contain the x, y, or z-axis.  
a. [1 pt] Produce an orthogonal basis for H.  
b. [0.5 pt] Produce an orthonormal basis for H.  
c. [1 pt] Express the vector [image: image10.png]B



 in terms of the basis vectors of your orthonormal basis.  
