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Math 33A Worksheet Week 6

TA: Emil Geisler and Caleb Partin

May 7, 2024

Exercise 1. Let A : R4 ! R2 be the linear transformation given by the matrix


1 2 �1 3
2 4 �2 6

�
.

Find a basis for kerA. Find a basis for ImA. Notice that dim kerA+ dim ImA = 4.

Exercise 2. True or false: Explain your reasoning or find an example or counterexample.

(a) If V is a subspace of R3 that does not contain any of the elementary column vectors e1, e2, e3,
then V = {~0}.

(b) If v1, v2, v3, v4 are linearly independent vectors, then v1, v2, v3 are linearly independent.

(c) If v1, v2, v3 are linearly independent vectors, then v1, v2, v3, v4 are linearly independent.

(d) It is possible for a 4⇥ 4 matrix A to have kerA = span

⌧
2

664

1
0
0
�1

3

775 ,

2

664

2
3
0
0

3

775

�
and

ImA = span

⌧
2

664

1
0
0
3

3

775 ,

2

664

0
0
4
2

3

775 ,

2

664

0
2
3
�1

3

775

�

(e) There exists a 4⇥ 4 matrix A with kerA = spanhe1, e2, e3i and ImA = spanhe3 + e4i

(f) There exists a 5⇥ 5 matrix A with kerA = ImA.

(g) There exists a 4⇥ 4 matrix A with kerA = ImA.
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