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Practice problems

1. Find the coordinates of the vector v =

[
5
2

]
relative to the basis B =

{[
1
1

]
,

[
2
0

]}
.

2. Given the basis B =


10
1

 ,

01
1

 ,

11
0

, find the coordinates of v =

22
3

.
3. If a vector v has coordinates [v]B =

[
3
−2

]
relative to the basis B =

{[
1
2

]
,

[
0
1

]}
, what are its

coordinates relative to the standard basis?
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Solutions

1. Find the coordinates of the vector v =

[
5
2

]
relative to the basis B =

{[
1
1

]
,

[
2
0

]}
.

• Set up the equation

[
1 2
1 0

] [
c1
c2

]
=

[
5
2

]
.

• From the second row, 1c1 + 0c2 = 2, so c1 = 2.

• Substitute c1 = 2 into the first row: 2 + 2c2 = 5.

• Subtract 2 from both sides: 2c2 = 3.

• Divide by 2: c2 = 1.5.

Answer: [v]B =

[
2
1.5

]

2. Given the basis B =


10
1

 ,

01
1

 ,

11
0

, find the coordinates of v =

22
3

.
• Set up the system

1 0 1
0 1 1
1 1 0

c1c2
c3

 =

22
3

.
• Subtract row 1 from row 3:

1 0 1
0 1 1
0 1 −1

c1c2
c3

 =

22
1

.
• Subtract row 2 from row 3:

1 0 1
0 1 1
0 0 −2

c1c2
c3

 =

 2
2
−1

.
• Solve for c3: −2c3 = −1 =⇒ c3 = 0.5.

• Solve for c2: c2 + 0.5 = 2 =⇒ c2 = 1.5.

• Solve for c1: c1 + 0.5 = 2 =⇒ c1 = 1.5.

Answer: [v]B =

1.51.5
0.5


3. If a vector v has coordinates [v]B =

[
3
−2

]
relative to the basis B =

{[
1
2

]
,

[
0
1

]}
, what are its

coordinates relative to the standard basis?

• The coordinates relative to the standard basis are simply the vector v itself.

• Use the formula v = P [v]B.

• Calculate v = 3

[
1
2

]
+ (−2)

[
0
1

]
.

• Compute the components: x = 3(1) + (−2)(0) = 3 and y = 3(2) + (−2)(1) = 6− 2 = 4.

• The vector is

[
3
4

]
.

Answer: [v]std =

[
3
4

]
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