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Please note: Show your work. Correct answers not accompanied by sufficent explana-
tions will receive little or no credit (except on multiple-choice problems). Please call one
of the proctors if you have any questions about a problem. No calculators, computers,
PDAs, cell phones, or other devices will be permitted. If you have a question about the
grading or believe that a problem has been graded incorrectly, you must bring it to the '
attention of your professor within 2 weeks of the exam.
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Problem 1. (True/False, 1 pt each) Mark your answers by filling in the appropriate box
next to each question (no explanations are necessary on this problem).

(a E]’ Let A and B be 5 x 5 matrices. If ker A = im B then AB = 0. =
(b @ If Ais an invertible n x n matrix, then the rank of A is n.
(c There exists a 3 x 3 matrix A for which imA = R3,

@ If Ais an n x m matrix and ker A = 0, then m < n.
10
(e E( Thematrix | 0 1 0 | isin reduced row echelon form.
_ 00 0 ARIAR PRER N o 1
\ \Zf@ HA-A.A-Ais the identity matrimé\ 1&, invertible. [ .

(g IED ¥ ker A = im A for some square n x n matrix A, then n must be even.
s 12 L a3
\h m@ The matr\x\ \ is invertible. P g2
3 4

{ Eﬁ@ I T is a counterclockwise rotation by 2.016 radians in the plane, then ker T = (0).

@ The set {(x,y) : xy = 1} is not a subspace of R2.
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Problem 2. (10 pts) letA=]1 25 8 1
1 3:6°9 2

(a) Are the columns of A linearly independent?

No -

Co!l ~ (ol ] + (ol 5

(b) Find a basis for the image of A.

MIDTERM |

/@




MATH 33A LECTURE 3 MIDTERM | .4

Problem 3. (10 pts) Let S: R2 — R? be a linear transformation whose matrix is given

by:
A= ( N ) LD [ CE A S
3 o7 rRr?
(a) Find kerA.  , o . .
o \ f (2 /
i \E \ /‘ \(/ ‘ /’ (g \"i
» ! N | n - ‘
Aﬁi/@kljrykﬂ;\\;}
&\\!ﬁ' \0" Yz
>(' E /X_B- X2
V\V\, \n ch
\\M)U“ﬁw
b) Find im A. \
(b) Find im = \ / % \ /
i (1) =7 /[; - o
VT / //
"OI)(, ‘(:o{ Z = col 17 \\‘75
) Describe the transformation S geﬂetricallﬁ | ®, é J{ \
4 T v [
X — i
s JAT O % z oz
X -E ) © = = o -
X X X
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Problem 4. (10 pts) Find an invertible 2 x 2 matrix A so that A-A = A1 (in other words,
A2 = A~"). Hint: try to find the corresponding transformation first.
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— 0 and Q be the plane x + 2y +3z=0.
Find a basis for that subspace.

[oblem 3. (10 pts) Let P be the plane x+y + 2z
Their intefsection is a subspace which is a line.
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