
MTH 266, Quiz #10, Spring 2019  Name _________________________________________ 
 
Instructions: You must show all work to receive full credit for the problems below.  You may check your 
work with a calculator, but answers without work will receive minimal credit.  Use exact answers unless 
the problem starts with decimals or you are specifically asked to round. 
 

1. For the matrix 𝐴 = [

1 1
−2 1

  
0 −1
0 0

3 2
−1 0

  
0 −1
1 1

], determine the following: 

a. The Rank of the matrix. 
 

b. The dimensions of 𝑁𝑢𝑙 𝐴. 
 

c. The dimensions of 𝑅𝑜𝑤 𝐴. 
 

d. The dimensions of 𝑁𝑢𝑙 𝐴𝑇. 
 

e. The rank of 𝐴−1 if it exists. 
 
 

2. For a 9 × 5 matrix with three pivots find: 
a. Dimensions of 𝑁𝑢𝑙 𝐴 

 
b. Dimensions of 𝐶𝑜𝑙 𝐴 

 
c. Is the matrix one-to-one? 

 
d. Is the matrix onto? 

 
e. What are the dimensions of the vector space 𝐴 maps from? 

 
f. What are the dimensions of the vector space 𝐴 maps into? 

 
 

3. Given the bases 𝐵 = {𝑏1, 𝑏2, 𝑏3} and 𝐶 = {𝑐1, 𝑐2, 𝑐3} below, find the change of basis matrices 

C B
P


 and 
B C
P


.  If the B-coordinate vector for x  is as shown, find the C-coordinate vector for x .  

1 2 3

1 2 1

1 , 0 , 1 ,

3 8 3

b b b

     
     = = = −
     
          

1 2 3

2 1 0 1

1 , 3 , 1 , 0

4 5 2 9
B

c c c x

       
        = − = = − =

        
− −                

 
 
 
 
 
 



4. For the vectors 𝑢⃗ = [
2
3
] , 𝑎𝑛𝑑 𝑣 = [

−6
9

], find the following: 

a. ‖𝑢⃗ ‖ 
 
 
 

b. 𝑢⃗ ∙ 𝑣  
 
 
 

c. Are 𝑢⃗  𝑎𝑛𝑑 𝑣  orthogonal? 
 


