
Homework 5

Elementary Linear Algebra
(MATH 2250-03), Spring, 2018

Check: 03/15/2019

Section 2.8 - Subspaces of Rn

In problem 1 and problem 2, you are given a matrix A and an echelon form of A. Use this infor-
mation to find a basis for Col(A) and Nul(A).

1. A =


4 5 9 −2
6 5 1 12
3 4 8 −3

 Row Reduce
⇒


1 2 6 −5
0 1 5 −6
0 0 0 0


2. A =


1 4 8 −3 −7
−1 2 7 3 4
−2 2 9 5 5
3 6 9 −5 −2


Row Reduce
⇒


1 4 8 0 5
0 2 5 0 −1
0 0 0 1 4
0 0 0 0 0



Section 2.9 - Dimension and Rank

3. Let b1 =
[
−2
1

]
and b2 =

[
3
1

]
. Then, B =

{
b1,b2

}
is a basis for the subspace of R2 spanned by

B. Find the vector x determined by the B-coordinate vector [x]B =
[
−1
3

]
.

4. Let B =
{
b1,b2

}
with b1 =


−3
1
−4

 and b2 =


7
5
−6

. You may assume that x =


11
0
7

 is in the

subspace of R3 spanned by B, and you may also assume that B is a basis for this subspace.
Find [x]B , the B-coordinate vector of x.

Section 3.1 - Introduction to Determinants

5. Let A =


1 −2 5 2
0 0 3 0
2 −4 −3 5
2 0 3 5

. Compute det(A).

6. Let A =
[
a b
c d

]
and let k ∈R be a scalar. Find a formula which relates det(kA) to det(A).
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Section 3.2 - Properties of Determinants

7. Use determinants to decide if the set of vectors




4
6
2

 ,

−7
0
7

 ,

−3
−5
−2


 is linearly indepen-

dent.

8. Let A be an invertible n×n matrix. Prove that det
(
A−1

)
=

1
det(A)

.

Section 3.3 - Cramer’s Rule, Volume, and Linear Transformations

9. Compute the adjugate of A =


1 1 3
−2 2 1
0 1 1

. Then, using the adjugate, compute A−1.

10. Let (x1, y1), (x2, y2) and (x3, y3) be points in R2, and let R be the triangular region in R2 whose
vertices correspond to these points. Write A(R) to denote the area of R. Show that

A(R) =
1
2

det



x1 y1 1
x2 y2 1
x3 y3 1


 .
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