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(f) You may use the last page of the exam as scrap paper.
(g) Cellular phones, unauthorized electronic devices or course notes (unless an open-book exam) are

not allowed during this exam. Phones and devices must be turned off and put away in
your bag. Do not keep them in your possession, such as in your pockets. If caught with such a
device or document, the following may occur: you will be asked to leave immediately the exam
and academic fraud allegations will be filed which may result in you obtaining a 0 (zero) for the
exam.
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with the above statement.
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1. [2 points] For each of the following sets, write “Yes” if the set is a subspace of Rn for
the given value of n, and write “No” if it is not a subspace of Rn. You will receive .5
points for each correct answer, and receive -.5 points for each incorrect answer. You will
not receive a negative total score on this question.

A line in R2 that does not pass through the origin, n = 2.

The set



x
y
z
t


∣∣∣∣∣ x, y, z, t ∈ R and 2x− 3t = 2y − 1

2
z

 , n = 4.

The set


x− y
x+ y
2y

 ∣∣∣∣∣ x, y ∈ R

 , n = 3

The set


xy
z

 ∣∣∣∣∣ x, y, z ∈ R and z = 1 + x

 , n = 3 .
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2. [3 points] For each of the following statements write “True” if the statement is true,
and write “False” if the statement is false. You will receive .5 points for each correct
answer, and receive -.5 points for each incorrect answer. You will not receive a negative
total score on this question.

For every pair of 2× 2 matrices A and B we have det(A−B) = detA− detB.

For every n× n matrix A we have detA = − det(AT ).

If an n× n matrix A is invertible then NulA = {0}.

If A is a 3×3 matrix such that two of its columns are equal, then we have detA = 0.

The dimension of NulA is always equal to the number of pivot columns of A.

The columns of an invertible n× n matrix form a basis of Rn.
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3. [2 points] Using the method of cofactor expansion compute the determinant of the
matrix

A =


−2 0 0 0 −3
43 4 0 17 −8
28 0 0 5 −4
18 5 −3 0 9
4 0 0 0 3
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4. (a) Suppose that A, B and C are 4 × 4 matrices such that detA = −1
2
, detB = −1

and detC = 3. Also, suppose that X = −AT (CT )−1B3C.

i) [2 points] Calculate detX

ii) [0.5 points] Is X invertible? You should justify your answer.

(b) [1.5 points] Let A =

a b c
d e f
g h i

 be a 3× 3 matrix such that detA = −5. Compute

detB, where B =

 a b c
5g 5h 5i
−d −e −f

. You should clearly identify the elementary row

operations that you use in your calculation.
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5. Let A =

−1 0 −1 1 −2
2 −1

2
2 0 3

3 −1 3 1 4

.
a) [3 points] Find a basis for ColA.

b) [3 points] Find a basis for NulA.
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6. [3 points] Suppose that z = 1 − 3i and w = 5 + i. Compute zw and
w

z
. Write your

answers in the form a+ bi, where a, b ∈ R.
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