
MATH 205 EXAM 1 February 9, 2007

Name:

Your grade is based on correctness, completeness, and clarity on each
exercise. You may use a calculator, but no notes, books, or other students.
Good luck!

1.) (15 pts.) Write the following system as a matrix, and row reduce (by hand) far enough
to determine if the system is consistent. Do not completely solve the system.

x1 − 2x4 = −3
2x2 + 2x3 = 0

x3 + 3x4 = 1
−2x1 + 3x2 + 2x3 + x4 = 5
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2.) (15 pts.) Let A =



−1 −3 −3

2 6 1
3 8 3


 and B =



−4 2 1

1 −5 6
7 3 −3


.

a.) (3 pts.) Compute A + B. Show work for the top left entry.

b.) (4 pts.) Compute AB. Show work for the top left entry.

c.) (4 pts.) Compute A−1. Show how to set up the appropriate algorithm. You can then
use a calculator to jump to the end of the algorithm.

d.) (4 pts.) Change the last column of A so that the resulting matrix is singular.
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3.) (15 pts.) Given the vectors v1 =

[ −2
2

]
and v2 =

[
3
1

]
,

a.) (5 pts.) Sketch v1 and v2 in the same x1, x2-plane.

b.) (5 pts.) Sketch 2v1 + v2 and 3v1 − v2. (Label all sketched vectors.)

c.) (5 pts.) What is Span{v1,v2}?
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4.) (15 pts.)

a.) (3 pts.) What is a system of equations of the form Ax = 0 called?

b.) (6 pts.) Let A =




1 1 1 1
2 4 −1 3
1 −2 1 1

−2 −1 1 −3


. Describe all solutions of Ax = 0 in paramet-

ric vector form.

c.) (6 pts.) Do the columns of A span R4? Explain.
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5.) (15 pts.) Let u =




1
−4

6


 and v =




7
3

−1


.

a.) Is {u,v} linearly independent? Explain.

b.) Name a vector w, not equal to either u or v, that is in Span{u,v}. Describe how you
know w is in Span{u,v}.

c.) Name a vector in R3 that is NOT in Span{u,v}. Describe how you know this vector
is not in Span{u,v}.
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6.) (15 pts.) Let T : R2 → R3 be a linear transformation such that T (x1, x2) = (5x1 −
4x2,−2x1 + 3x2, x1 − 3x2).

a.) (5 pts.) Write the standard matrix for this linear transformation.

b.) (5 pts.) Is T (x) one-to-one? Explain.

c.) (5 pts.) Is T (x) onto? Explain.
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