Midterm 1/ Wed 2/7
Ch ) -3.3
Some prackice on (ewvas,
Mdee wLOJR‘J )
F you.ace Sick, €nail me ,’.'

Hw & dwe i 10|

3.0 4, 24,3234 37 38

3,1 %, 34

3.3, 30 3%

(wl eXertise butnb coliethed:
2,3 Jo

st _on Piesga
Lap fig (o 303 ~abrix A bae im(A) =her(h). o/
Use ¥ /Zank'/Vu((i{j,

Hoover 22 A '—(z g) Sahslies TH(A)Sﬁ”(A) (M’LL”X!)



1. For the following statements, circle True if the statement is always true, and circle False
otherwise. Make sure it is completely clear which is your final answer. No explanations are
required for this question, and no partial credit. Read the questions very carefully!

(a) (2 points) Let A and B be matrices of the same size. If rref(A) = rref(B), then AZ = 0
and BZ = 0 have the same solutions.

False
/ZawfoFeﬂ&ims do wot CL)&J& Solutton +o 5754e~ ol Cguaj o,

(b) (2 points) Let A be a n x m mafrix and suppose A = b for some ¥ € R™ and b e R".
Then b is a linear combination of the column vectors of A.
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(¢) (2 points) Let T be a linear transformation from R* to R*. If the kernel of T is {0}, then
T is invertible.
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(d) (2 points) Let T be a linear transformation from R™ to R™. If the image of T is R", then

I' is invertible.
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(e) (2 points) If A is a 3 x 4 matrix, then A¥ = b has infinitely many solutions for any vector
beR3.
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2. (a) (5 points) Compute the inverse of A= | =1 1 3|, if it is invertible. If it is not invert-
1 3

ible, explain why not.
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(b) (5 points) Find all Z satisfying AZ = [ 0 |. (You may use your answer from part (a).)
1

Justify why you have found all the solutions 7.
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3. Let A be the 2 x 2 matrix representing rotation counterclockwise by angle ¢, and let B be the
2 X 2 matrix representing reflection about the line 7z 4+ 11y = 0. Compute the following:

(a) (2 points) 4> = A-A-A = repetin LW 4\7 %_(
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4. Define a linear transformation T : R?® — R? by

X1 11z1 + 1029 + 1223
Tlxzo | = 5x1 + 4o + 63 .
3 2x1 + 2o + 3x3

(a) (1 point) Find the 3 x 3 matrix A representing this linear transformation.
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(b) (6 points) What is the dimension of the kernel of A and the dimension of the image of A?
Find a basis for the kernel of A and a basis for the image of A.
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3 points) Find a matrix B (of any size) such that ker B = Im A.
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5. Find 2 x 2 matrices satisfying the stated properties, if one exists. Either verify the required
property or explain why such a matrix does not exist.

(a) (3 points) Find A with rank A = 1 and satisfying A% = A.
A=(%s
- o9

(b) (3 points) Find B with rank B = 1 and satisfying B = 0.

B= (%)

(c) (3 points) Find C such that C is not invertible and all entries of C' are distinct and
nonzero; that is, if C' = (‘é 2), then a, b, ¢, d are all different nonzero numbers.

C = (:Z) J-Q{“C:]Lf/l =0

(d) (3 points) Find D such that D? # Idy but D% = Idy, where Idy denotes the 2 x 2 identity
matrix.
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