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please show all work, explain your reasons, and state all theorems you appeal to1

Question 1. [30 points] For the system x− y + 3z = 1, y = −2x+ 5, 9z − x− 5y + 7 = 0,
do the following:

(a) Write the system in the matrix form Ax = b, for x =

 x
y
z

.

(b) Write out the augmented matrix for this system and calculate its row-reduced echelon
form.
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(c) Write out the complete set of solutions (if they exist) in vector form using parameters
if needed.

(d) Calculate the inverse of the coefficient matrix A you found in part (a), if it exists, or
show that A−1 doesn’t exist.
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Question 2. [30 points] Let V be the subspace of R4 given by all solutions to the equation 2x1 −
x2 + 3x3 = 0.

(a) What is the dimension of V ?

.

(b) Construct a linear transformation T : R3 → R4, T (x) = Ax, where V = im(A). Then
use A to construct a basis for im(A). You will need to verify that what you have is a
basis.
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(c) Construct a linear transformation T : R4 → R, T (x) = Bx, where V = ker(B). Then
use B to construct a basis for ker(B). You will need to verify that what you have is a
basis.
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Question 4. [25 points] Suppose we know for a linear transformation T of R2 that T

[
1
1

]
=

[
3
5

]
and T

[
−1

2

]
=

[
0
1

]
. Do the following:

(a) Find the matrix A so that T (x) = Ax.

(b) Given the basis B =
1
−2

,
3
3

, find the matrix B so that T [x]B = B [x]B .

(c) Find the B-coordinates of the vector x =

[
2
5

]
.




