
MATH 102 MIDTERM Spring 2008Please justify all your steps!1. Let A = 24 1 2 4 32 4 9 73 6 11 835.(a) Cal
ulate bases for the null spa
e and for the 
olumn spa
e of A.(b) Cal
ulate the general solution of Ax = b for b = (2; 5; 5)T .(
) Des
ribe the 
olumn spa
e of A via linear equation(s) and �nd a ve
tor b for whi
hAx = b has no solution.2. Let A be a 4� 3 matrix whose 
olumns are linearly independent.(a) What is the rank of A and what is the dimension of its null spa
e?(b) The equation Ax = b always has at least one solution, for any ve
tor b 2 R4.True or false? Why or why not?(
) The equation Ax = b has at most one solution, for any ve
tor b 2 R4. True orfalse? Why or why not?3. Let a1 = (1; 1; 1; 1)T , a2 = (3; 1; 1; 3)T and a4 = (4; 0;�2; 2)T .(a) Find an orthogonal basis for spanfa1; a2; a3g.(b) Let A be the 4� 3 matrix with 
olumn ve
tors a1; a2; a3. Find an orthogonalmatrix Q and an upper triangular matrix R su
h that A = QR.(
) Let b = (6; 0; 2; 0)T . Find the proje
tion of b onto the span of a1 and a2.(d) Let fq1;q2;q3g be the orthogonal basis obtained in (a). Then it 
an be extendedto an orthogonal basis for R4 by taking a suitable ve
tor q4 from the null spa
e ofAT . True or false? Why or why not? If true, how many su
h ve
tors would there be?4. Let A be a 3 x 3 matrix satisfying A24 11035 = 24 21335 and A24 01135 = 24 11235. ComputeA24 23135.


