MATH 33A ExaMm 1 Name:
October 19, 2015 SID:

Name of TA:

I have read and understood the Student Honor Code, and this exam reflects my unwa-
vering commitment to the principles of academic integrity and honesty expressed therein.

Signature:__

Each part of each problem is worth the number of points stated in parentheses. You must
show all work to get any partial credit, which will be awarded for certain progress in a prob-
lem only if no substantially false statements have been written.

Please write your answers to

problems A-E in the box below This side for instructor’s use only:
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Problem 1. Below is a list of statements. Decide which are true and which are false. On
the left of each, write “TRUE” or “FALSE” in capital letters. You must also write your
answer (“TRUE” or “FALSE” in capital letters) on the front page of the exam.

There is no partial credit on this problem.

T ALE (A) (2 points) Suppose Ais m x n, with ker(A) = {0}. Then m = 7.
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(B) (2 points) If T : R™ — R™ is onto, then ker(T') = {0}.
TALSE (C) (2 points) Every square matrix is invertible.
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(D) (2 points) Suppose Aism x n, and AT = b has a unique solution for some
vector b € R™. Then n <m.

combination of the rows of A.

i A LSE (E) (2 points) Suppose Ais m xn. The vector AZ for & g{{gﬁ' is a linear
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Problem 2. (10 points) You must show all work to get partial credit. T,

(a) (5 points) Use Gaussian elimination to compute the inverse of A = @) g) :
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(b) (5 points) Find a 2 x 3 matrix A and a 3 x 2 matrix B such that AB = I, but BA # Is.
Hint: You can do this only using 0’s and 1’s for the entries of A and B.
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Problem 3. (10 points) You must show all work to get partial credit.
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Consider the 4 X 5 matrix A = 00 d 0 2 ~No SO
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(a) (5 points) Find a set of vectors in R® which spans ker(A).
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(b) (3 points) Find a set of vectors in R* which spans im(A).
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(c) (2 points) If you answered both part (a) and part (b) correctly, you get the final 2
points for this question if the number of vectors you found in part (a) plus the number

of vectors you found in part (b) equals 5.
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Problem 4. (10 points) Suppose we have j vectors 0y,v3,...,70; € R™ and k vectors
Wh, W, . .., Wk € span{dy,03,.. v]} Prove that any linear combination of w;, W, . .., W is
also a hnear combination of 01,02, . . ., Uj.

Note: You are being asked to prove V = span{¥,v3,...,7;} is closed under taking lin-
ear combinations. You may not assume V is a subspace in this question, since that would
beg the question!
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