
Name __________________________________________________________________________ Quiz 3 

 

For these problems define 𝑣⃗1 = [
1
2
3
] , 𝑣⃗2 = [

1
0
1
] , 𝑣⃗3 = [

0
1
2
], 𝐵 = {𝑣⃗1, 𝑣⃗2, 𝑣⃗3}, and [𝐵] = [𝑣⃗1 𝑣⃗2 𝑣⃗3]. 

Note that 𝐵 is a basis for the vector space ℝ3 and [𝐵] is a 3 × 3 matrix who’s columns are the vectors 

𝑣⃗1, 𝑣⃗2, and 𝑣⃗3.  

 

1) Find the linear combination 2𝑣⃗1 − 3𝑣⃗2 + 𝑣⃗3 

 

 

2𝑣⃗1 − 3𝑣⃗2 + 𝑣⃗3 = 2 [
1
2
3
] − 3 [

1
0
1
] + [

0
1
2
] = [

2
4
6
] + [

−3
0
−3

] + [
0
1
2
] = [

−1
5
5
] 

 

 

 

 

2) Given the vector 𝑥⃗𝐵 = [
2
−3
1
]

𝐵

, find 𝑥⃗𝑆.  

 

 

 

𝑥⃗𝑥 = [
1 1 0
2 0 1
3 1 2

] [
2
−3
1
]

𝐵

= [
−1
5
5
]

𝑆

 

 

That looks surprisingly similar to the answer to #1. Do you know why? 

 

 

3) If we were to row reduce [𝐵], how many rows would have a pivot? 

 

All 3 rows would have pivots.  

Please note that you can solve this problem conceptually. You will not have time on a test to actually 

row reduce [𝐵].  

 

 

4) What is dim(𝑅𝑆([𝐵]))?  

 

3 

 

 

5) How many solutions does [𝐵]𝑥⃗ = 0⃗⃗ have? 

 

One unique solution. 


