Math 4305, Exam 1: 1.1-3.1 (practice) Name/Section:

1. (25 points) (1.2.6) Find the general solution of the system of equations

$1—7$2+Z’5:3
$3—2$5:2
T4+ x5 = 1.

Solution: We apply the row reduction algorithm to the augmented coefficient ma-
trix. We see that the matrix is already in reduced echelon form with pivots in columns
1, 3, and 4.
1 -7 0
0 01
0 00

Thus, x5 and x5 are free and the solution set has two parameters

0o 13
0 -2 2
1 11

3 7 -1
0 1 0
x=\]| 2 | +z2| O | +2x5 2
1 0 —1
0 0 1




Name and section:

2. (25 points) (2.3.7) Find the product AB if

1 0 -1 1 2 3
A= 0 1 1 and B=1|3 21
1 -1 =2 21 3

Solution:




Name and section:

3. (25 points) (2.4.6) Find the inverse matrix A~! if

A:

S O =
S = N

3
2
1

Solution: We append the identity matrix and row reduce:

123100 10 -11 -2 0
6012010]~101 00 1 =2
001001 00 10 1
1001 -2 1
~{0100 1 —
0010 0 1

Thus, we see the inverse is given by

A7l =

S O =
—_
|
[\




Name and section:

4. (25 points) (3.1.22) Consider the transformation 7' : R* — R? given by

21’1 + ZTo + 33)3
T(x)= | 3z + 42y + 223
61’1 + 51’2 + 7.7}3

What is the image of T7

Solution: Let us begin by testing the hypothesis that 7" is invertible (and the image
is all of R?).

2 1 3 2 1 3
342 |~|04-3/2 2-9/2
6 5 7 0 2 —2
2 1 3
~|1 05 -5
02 -2

This means the matrix is not invertible. There are pivots, however, in the first and
second columns. This means the first and second columns of the original matrix span

the image.
2 1
Im(7T") = span 31,1 4
6 5

is a 2-dimensional plane in R3.




