
Exam 1 (Practice)

Math 3304, Spring 2019

The following will the instructions on your in-class exam
(the number of questions may vary):

• Show all work, clearly and in order, if you want to get full
credit. I reserve the right to take off points if I cannot see
how you arrived at your answer (even if your final answer is
correct).

• Justify your answers algebraically whenever possible to ensure
full credit.

• No calculators or other electronic devices are permitted with-
out the explicit consent of the instructor.

• This exam is open book and open notes.

• Circle or otherwise indicate your final answers.

• Please keep your written answers brief; be clear and to the
point. I will take points off for rambling and for incorrect or
irrelevant statements.

• This test has 8 problems and is worth 160 points. It is your
responsibility to make sure that you have all of the pages!

• Good luck!
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1. Find the general solution of the system with the following augmented matrix,[
0 1 −6 5
1 −2 7 −6

]
.

writing your result in parameteric vector form. Use your answer to find two particular solutions
of this linear system. Check both of these answers.



2. Construct two 3 × 3 matrices, A and B, neither of which are in echelon form, such that
the columns of A span R3 but the columns of B do not span R3.



3. For each of the following matrices, determine whether (i) the equation A~x = ~0 must have
a nontrivial solution, and (ii) the equation A~x = ~b must be consistent for any vector ~b:

(a) A ∈ R3×3 has three pivot positions

(b) A ∈ R4×4 has three pivot positions

(c) A ∈ R2×5 has two pivot positions

(d) A ∈ R3×2 has two pivot positions



4. Determine if the columns of the matrix form a linearly independent set. Justify your
answer.  1 −3 3 −2

−3 7 −1 2
0 1 −4 3





5. Let T : R3 → R2 be the transformation that projects each vector ~x onto the (x1, x3) plane,

i.e. T

x1x2
x3

 =

([
x1
x3

])
. Prove that T is a linear transformation. Is this transformation one-

to-one? Is this transformation onto?



6. Compute

 1 2 3
4 5 6
7 8 9

 1 0
−1 2

1 1

 − 3

[
10 −3 4
2 7 −6

]T



7. Suppose that both A ∈ Rn×n and B ∈ Rn×n are invertible matrices, and assume that B2

is the inverse of A. Prove that AB is the inverse of B.



8. If A ∈ Rn×n is invertible, can you determine whether the columns of AT are linearly
dependent, independent, or do you not have enough information? Justify your answer.


