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Please show all your work to receive full credit. 

1. (20 pts) Let A = [~ : ~ ~1 
(a) Find a basis for the column space of A. 

(b) Let b = [::]. If the linear system Ax b has a solution, what condition on 

b3 

bl , b2 , b3 should be satisfied? 

2. (15 pts) Let T : ~2 -7 ~2 be a linear transformation. Suppose T(l, 2) = (3,4) and 

T(3,4) = (1,2). Find a formula for T(x, y), where x, y E ~. 

3. (20 pts) Let A = [~ ~ l]. (Note that A is a positive definite symmetric matrix.) 

(a) Verify that). = 1 and), = 4 are eigenvalues of A. 

(b) For each eigenvalue of A, find an orthonormal basis for the associated eigenspace. 

(c) Find a square matrix B such that BTB = A. 

4. (15 pts) Let P2 {ao + alX a2x21 ao, all a2 E ~}, which is a vector space over~. 

(a) Verify that B = {I + x x2 ,1 x2 ,2 X 4x2 } is a basis for P2. 

(b) Find the coordinate vector of 1 2x + 3x2 with respect to B. 

5. (15 pts) Suppose VI, V2, V3 are all nonzero vectors in ~3. If S = {VI, V2, V3} is an 

orthogonal set, show that S forms a basis for IR3. 

6. (15 pts) Suppose A is an n x n matrix with real entries. If). 0 is an eigenvalue 

of A, show that A is not invertible. 


