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L (20 %) Find the characteristic polynomial and the eigenvalues for the 3 x 3 ; 

matrix A = [~ -~ ~]. 
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12. (10 %) Find the inverse matrix B-1 for the 3 x 3 matrix B "3 
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3. (20 points) Let T be the linear operator on :lR3 , the matrix of which in the 
standard ordered basis is 

A=[j ~ i] 

Find a basis for the range of T and a basis for the null space of T. 

4. (20 points) Let T be the linear transformation from :lR3 into :lR2 defined by 

If 8 is the standard ordered basis for :lR3 and 8' is the standard ordered basis 
for :lR2 , what is the matrix of T relative to the pair 8, 8'? 

5. (20 points) Let 8 = {et1' et2, et3} be the ordered basis for :lR3 consisting of 

etl = (1,0, -1), et2 = (1,1,1), et3 = (1,0,0). 

What are the coordinates of the vector (a, b, c) in the ordered basis 8? 

6. (10 points) Let T : V -+ V be an onto linear transformation and dim(V) = n. 
Show that T is one-to-one. 


