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1. Compute the inverse of the matrix[
3 7
8 −2

]

or else explain why the inverse does not
exist.

2. Compute the inverse of the matrix⎡
⎢⎣ 0 −1 0
−2 2 1
1 2 0

⎤
⎥⎦

or else explain why the inverse does not
exist.

3. Solve the system⎡
⎢⎣

0 −1 −3
1 5 16
1 2 8

⎤
⎥⎦
⎡
⎢⎣

x
y
z

⎤
⎥⎦ =

⎡
⎢⎣

2
1
5

⎤
⎥⎦

by computing a matrix inverse.

4. Suppose that AB = I, where each ma-
trix is n × n. Show that for any vector
b ∈ Rn, the equation Ax = b has a solu-
tion.

5. Suppose all the entries in the second col-
umn of B are 0. What (if anything) does
this say about the entries of AB? What
about BA?

6. Suppose that A,B,C are all n × n in-
vertible matrices. Give the formula for
(ABC)−1 in terms of A−1, B−1 and C−1.
Verify that your answer is correct.

7. Solve the equation AB = BC for A as-
suming that A,B, and C are n × n ma-
trices and B is invertible.

8. Suppose that C is invertible and that
A = CBC−1. Solve for B.

9. Suppose that C and B are invertible and
that A = CBC−1. Find A−1 and verify
that your answer is correct.

10. Give the definition of the inverse for a
square matrix A.

11. Let A be a square matrix. List eight
conditions equivalent to A being invert-
ible.

12. A linear transformation T : R2 → R2 is
given by the formula

T

([
x
y

])
=

[
3x + 4y
5x + 7y

]
.

Does the inverse T−1 exist? If so, com-
pute the inverse. If not, say how you
know.

13. A linear transformation T : R3 → R3 is
given by the formula

T

⎛
⎜⎝
⎡
⎢⎣ x

y
z

⎤
⎥⎦
⎞
⎟⎠ =

⎡
⎢⎣ x − y − z

5x − y − 7z
4x − 2y − 6z

⎤
⎥⎦ .

Does the inverse T−1 exist? If so, com-
pute the inverse. If not, say how you
know.

14. A linear transformation T : R2 → R3 is
given by the formula

T

([
x
y

])
=

⎡
⎢⎣ x + y

2x − y
−3x + 4y

⎤
⎥⎦ .
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Does T−1 exist? If so, compute the in-
verse. If not, say how you know.

15. A linear transformation T : R3 → R2 is
given by the formula

T

⎛
⎜⎝
⎡
⎢⎣ x

y
z

⎤
⎥⎦
⎞
⎟⎠ =

[
x − 2y − z
x + 4y − 7z

]
.

Does the inverse T−1 exist? If so, com-
pute the inverse. If not, say how you
know.

16. Can a square matrix with two identical
rows be invertible? Explain.

17. Can a square matrix with two identical
columns be invertible? Explain.

18. Let A and B be n × n matrices. Show
that if AB is invertible, then so is B.

19. Give the definition of a subspace of Rn.

20. Let v1,v2, . . . ,vk ∈ Rn. Show that
span(v1,v2, . . . ,vk) is a subspace of Rn.

21. Define the null space of a matrix. Show
that the null space of an n×m matrix is
a subspace of Rm.

22. Define a basis for a subspace.

23. Determine if the vectors form a basis for
R2. [

1
3

]
,

[ −2
5

]

24. Determine if the vectors form a basis for
R2. [

1
3

]
,

[ −2
−6

]

25. Determine if the vectors form a basis for
R3. ⎡

⎢⎣ 1
2
0

⎤
⎥⎦ ,

⎡
⎢⎣ 2

5
0

⎤
⎥⎦ ,

⎡
⎢⎣ 5

7
0

⎤
⎥⎦

26. Determine if the vectors form a basis for
R3. ⎡

⎢⎣ 1
2
3

⎤
⎥⎦ ,

⎡
⎢⎣ 2

5
0

⎤
⎥⎦ ,

⎡
⎢⎣ 0

1
4

⎤
⎥⎦

27. Determine if the vectors form a basis for
R3. ⎡

⎢⎣
1
2
3

⎤
⎥⎦ ,

⎡
⎢⎣

2
1
0

⎤
⎥⎦ ,

⎡
⎢⎣

3
3
3

⎤
⎥⎦

28. Find the dimension of the span of the
vectors [

2
3

]
,

[
4
6

]
.

29. Find the dimension of the span of the
vectors

⎡
⎢⎣ 2

3
1

⎤
⎥⎦ ,

⎡
⎢⎣ −1

2
0

⎤
⎥⎦ ,

⎡
⎢⎣ 0

7
1

⎤
⎥⎦ .

30. Let B be the basis[
1
−1

]
,

[
1
1

]
.

Write the B coordinates of[
4
6

]
.
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31. Let B be the basis⎡
⎢⎣

1
2
0

⎤
⎥⎦ ,

⎡
⎢⎣

1
0
3

⎤
⎥⎦

for a subspace H of R3 and let

v =

⎡
⎢⎣

5
4
9

⎤
⎥⎦ .

Compute [v]B .

32. Find a basis for the null space and the
column space of the matrix

⎡
⎢⎣

1 1 5
0 1 3
2 3 13

⎤
⎥⎦ .

Give the dimensions of the null space and
the column space.

33. If the rank of a 7 × 6 matrix A is 5,
what is the dimension of the subspace of
all solutions to Ax = 0?


