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PROBLEM ONE: True or False
Mark each statement True or False. Justify each answer or give a counter example.

� a) If a set contains fewer vectors than there are entries in the vectors, then
the set is linearly independent

� b) The columns of a 4 x 5 matrix are linearly dependent.

� c) (AB)T = ATBT .

� d) If A is a 2 x 6 matrix and T is a linear transformation defined by T (~x) = A~x,
then the domain of T is R2.

� e) If A and B are square matrices of the same size then AB = BA.
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PROBELM TWO: Linear independence

� a)Use a homogeneous system to determine if the vectors ~a1, ~a2, ~a3 are linearly
independent.

~a1 =

 1
0
4

, ~a2 =

 2
1
5

, ~a3 =

 3
0
6


.

� b) Explain how the solution(s) of your homogeneous system determines whether
the set above is linearly independent or linearly dependent.
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PROBLEM THREE: Matrix of a linear transformation

Define T : R2 → R2 by T (~x) = T

([
x1
x2

])
=

[
4x1 − x2

2x2

]

� a) Let ~u =

[
u1
u2

]
and ~v =

[
v1
v2

]
be two vectors in R2 and let c be any scalar.

Prove that T is a linear transformation.

� b) Find the standard matrix A of T.
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� c) Is T one-to-one? Prove your answer using the matrix A.

� d) Is T onto? Prove your answer using the matrix A.
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PROBLEM FOUR: Matrix Operations
Find (AB)T given that

A =

 1 2 3
0 1 0
4 0 0

 and B =

 −1 −2 −3
1 0 0
0 1 0
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PROBLEM FIVE: Solution of a system of linear equations
Find all solutions, if any exist, of the following system. If the system has multiple
solutions, write the solution set as the Span of some vectors.

x1 +3x2 −5x3 = 0
x1 +4x2 −8x3 = 0
−3x1 −7x2 +9x3 = 0


