
Name: Math 308E Midterm II31 July 2006Instru
tions:� This is a 
losed book exam. Graphing 
al
ulators are not allowed.� You may use one 8 12"�11" sheet of notes.� Show your work! If you don't show your work, I won't be able to give you partial 
redit.� Use the ba
ks of pages if you run out of spa
e.� Good lu
k!
Problem 1 10 pointsProblem 2 10 pointsProblem 3 6 pointsProblem 4 9 pointsProblem 5 8 pointsProblem 6 7 pointsTotal 50 points



1. (10 points) Suppose A is the following (3� 5) matrix:A = 26664 1 3 0 �1 2�2 �6 2 4 01 3 1 0 3 37775(a) (4 points) Find a basis for R(A), the range of A.

(b) (4 points) Find a basis for N (A), the null spa
e of A.

(
) (2 points) Give an example of a 3� 5 matrix that is row equivalent to A but has a di�erent range(or tell me why this is not possible).



2. (10 points) True/False: Mark a 'T' or 'F' beside ea
h statement. No explanation is ne
essary.(a) If A is an 4� 5 matrix with R(A) = R4 , then N (A) = f0g.(b) If A and B are row equivalent matri
es, then A and B must have the same null spa
e.(
) If C is a 4� 3 matrix, then the nullity of C is at least 1.(d) If W is a subspa
e of Rn and rx is in W (for some ve
tor x and some s
alar r), then x must alsobe in W .(e) If D is an n�n matrix whose 
olumns form an orthogonal set, then D is ne
essarily nonsingular.3. (6 points) Determine whether ea
h of the following subsets of R3 is a subspa
e or not. If it is, noexplanation is ne
essary. If it is not, just indi
ate whi
h 
ondition it fails.(a) W = fx = 26664 x1x2x3 37775 : x3 = 1g
(b) W 0 = fx = 26664 x1x2x3 37775 : x1 = 2x3 and x2 = �x3g
(
) W 00 = fx = 26664 x1x2x3 37775 : x3 = x21 + x22g



4. (9 points) Suppose C is a 4� 5 matrix, and suppose R(C) (the range of C) has a basis given byS = 8>>>>>><>>>>>>:
26666664 10�23

37777775 ;26666664 201�1
37777775 ;26666664 01�10

377777759>>>>>>=>>>>>>;(a) (2 points) Do the 
olumns of C form a basis for R(C)? Explain brie
y.
For parts b) and d), suppose d = 26666664 1�203

37777775(b) (2 points) How many solutions are there to the system Cx = d? Explain how you knew that.

(
) (3 points) How big is the matrix CTC? Show that CTC is singular.



(d) (2 points) How many solutions are there to the system CTCx = CTd? Again, explain brie
y.
5. (7 points) Suppose T is the following 2� 2 matrix.T = 24 1=2 p3=2p3=2 �1=2 35(a) (3 points) Show dire
tly that T is an orthogonal transformation (i.e., that kTvk = kvkfor all ve
tors v in R2 ).

(b) (2 points) As a map from R2 to itself, what does T do geometri
ally?
(
) (2 points) Find nonzero ve
tors v1 and v2 su
h that Tv1 = v1 and Tv2 = �v2.



6. (8 points) Suppose B is some 3�4 matrix, and we know that the ve
tor b = 26664 102 37775 is not in the rangeof B, but every ve
tor orthogonal to b is in the range of B.(a) (4 points) How many solutions are there to ea
h of the following systems? Explain brie
y howyou knew. Bx = 26664 306 37775 Bx = 26664 �452 37775 Bx = 26664 �210 37775

(b) (2 point) What is the rank and nullity of B? Explain how you knew.
(
) (2 points) Find a basis for R(B), the range of B.

EXTRA CREDIT (0 points) What is the plural form of the word 'matrix'?


