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Practice problems

1. Determine if the set S = {
[
2
1

]
,

[
1
3

]
} is a basis for R2.

2. Find the coordinates of the vector w =

[
4
10

]
relative to the basis B = {

[
1
2

]
,

[
1
0

]
}.

3. Does the set S = {

10
0

 ,

11
0

 ,

21
0

} form a basis for R3?
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Solutions

1. Determine if the set S = {
[
2
1

]
,

[
1
3

]
} is a basis for R2.

• Form a matrix A with the vectors as columns: A =

[
2 1
1 3

]
.

• Calculate the determinant: det(A) = (2)(3)− (1)(1) = 6− 1 = 5.

• Since the determinant is non-zero, the vectors are linearly independent.

• In R2, any two linearly independent vectors span the space.

• Therefore, the set is a basis.

Answer: Yes, it is a basis.

2. Find the coordinates of the vector w =

[
4
10

]
relative to the basis B = {

[
1
2

]
,

[
1
0

]
}.

• Set up the equation c1

[
1
2

]
+ c2

[
1
0

]
=

[
4
10

]
.

• From the second component: 2c1 + 0c2 = 10, which implies c1 = 5.

• From the first component: 1c1 + 1c2 = 4.

• Substitute c1 = 5: 5 + c2 = 4, which implies c2 = −1.

• The coordinates are c1 = 5 and c2 = −1.

Answer: \beginbmatrix 5 \\ -1 \endbmatrix

3. Does the set S = {

10
0

 ,

11
0

 ,

21
0

} form a basis for R3?

• Check for linear independence by calculating the determinant of the matrix A =

1 1 2
0 1 1
0 0 0

.
• The determinant of an upper triangular matrix is the product of the diagonal: 1 · 1 · 0 = 0.

• Since the determinant is zero, the vectors are linearly dependent.

• A basis must be linearly independent.

• Therefore, the set is not a basis.

Answer: No, it is not a basis.
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