Math 307 Exam 1, Spring 2023

Name:
Question | Points | Score

1 10
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

Total: 10

e You have 75 minutes to complete this exam.

e Please ask if anything seems confusing or ambiguous.

e You must show all your work, unless otherwise indicated. You will get almost no credit

for solutions that are not fully justified.

e No electronic devices are authorized with the exception of a scientific calculator.

e The back side of each page can be used as scratch work or for longer solutions. Please

indicate clearly if your solution extends to the back side of a page.




1. (10 points) True/False questions. No justification necessary.

(a) True

(b) True
(c) True

(d) True
(e) True

(f) True

(g) True
(h) True
(i) True

(j) True
(k) True

(1) True
(m) True
(n) True

(o) True

(p) True

False

False
False

False

False

False

False
False

False

False

False

False
False
False

False

False

There is a 5 x 6 matrix that row-equivalent to a matrix with 6
leading 1’s.

A system with 3 equations in 2 variables is always inconsistent.

If Ais a3 x 2 matrix and B is a 3 X 2 matrix, then AB is a 3 x 2

matrix.
If A is a square matrix, then (24)* = 16A%.

If A is an invertible matrix, then the homogeneous system AZ = 0
only has the trivial solution.

The matrix

SO O
S O N
S W N
W N =

is invertible.
The transpose of a 7 x 18 matrix is a matrix of size 18 x 7.

For all n x n invertible matrices A and B, (AB)™! = B~1A~L.

If every entry of a 17 x 17 matrix is a 2, then the determinant of
this matrix is 217.

det(AAT) = det(A?).

The determinant of a triangular matrix is the product of the diag-
onal entries.

For all square matrices A and B, det(A + B) = det(A) + det(B).

There is a vector space V where 3-v=2-v for all v € V.

The vector
0
0,
1
is in the span of the vectors
2 0 7
Ly 3, |0f,
0 0 0

Every vector space V' has at least two subspaces, the zero vector
space {0} and the space V itself.

Every invertible matrix is a product of elementary matrices.
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(q) True  False To add 2 times row 3 onto row 1 of the 3 x 3 matrix A we multiply

on the right by the matrix

(r) True  False Every matrix in row-reduced echelon form has at least one 1 in one
of its columns.

[en BN eI

(s) True  False Linear algebra is awesomel!

2. The coefficiant matrix of each of the following augmented matrices is in row-reduced ech-
elon form. In the space provided write the solution set (if it exists) to the corresponding

system of linear equations

Matrix Solution Set
101 00|0
010010
000000
000O0O0]1
000010
00 0O0O0]0
00 0O0O0]0
000000

-1 000 T1]1
0100 1|1
001011
000111

3. Prove or disprove that the following sets are subspaces of M3(R).

(a) The set of all upper triangular 3 x 3 matrices.

(b) The set of 3 x 3 matrices that have a 1 in the 1,1 entry.

(c¢) The set of 3 x 3 invertible matrices.

4. Show that the matrix

is invertible three different ways.

I

|
DN = Ot
N DN
—_ =
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. Let

1 2
1 2 3 1 2
e R S e

4 5 6 01 5 6

Compute the following or state that the expression is not defined.

(a) AC

(b) BC

(c) A+C

(d) A+CT

(e) (BA)T +2C

Let
10 -1 2 1101 230 2
02 4 11 0030 43 2 1

A=100 3 171210202 %600 3

00 0 1 000 4 700 4

Compute the following determinants:
(a) det A, det B, and det C'.
(b) det(ABABAB), det(ATB~1(C?)

. Determine if the vector v(z) = 2% + 3z — 1 is in the span of

vi(z) =2 +2
ve(z) =2 +1
v3(z) = 2% + 1

. Solve the system of linear equations

r1+ T3+ 225 =0

3.T3 + 26 = 0
. Let f,g,h € C|—1,1] be the functions
f(x) = ||
g(x) =2 -1

Find (2f + 3¢)(—1).
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