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Numerical Methods and Algebra – Practice Questions 3



Topics: Matrices and Vectors 

1. Given the matrices

Find
a. 
b. 

Solution
a. 

b.  




2. Use the matrices 
Find and

Solution






3. Let 

Find AB


Solution


4. Let


Wherever possible perform the operations. If an operation cannot be made, explain why
a. 
b. 
c. 
d. 

Solution
a. 

b.     


c. 


d.   is a  matrix while C is a  matrix.
Therefore multiplication is not possible.

5. Find  or indicate that it does not exist
a. 
b. 
c. 
d. 

Solution
a. Determinant =  Therefore ,  exists
b. Determinant =  Therefore  does not exist.
c. Determinant= . Therefore .
d. Determinant = 
Therefore does not exist.


6. Let 

a. Show that 
b. Show that 

There is an error in the question. Just ignore
7. Let 

a. Determine those values of λ for which A is invertible
b. For those values found in part(a) find the inverse of A

Solution
a. A is invertible if 




b. Let us take 













The inverse is 




8. Evaluate the determinant of the following matrices
a. 
b. 

Solution
a.  Determinant = 
b. 



9. Use the determinant to determine if the following matrix is invertible
a.  
b. 

Solution
a.  Determinant =
Since determinant is not equal to zero, the matrix is invertible.

b.  Determinant = 

Since determinant is not equal to zero, the matrix is invertible.

10. Given 

Assume det(A)=10. Find
a. 
b. 
c. 

Solution
a.  
b.  
c.  



11. Find x, if


Solution

Since the determinant =0






12. Consider the linear system



a. Form the coefficient matrix A for the linear system
b. Find det(A)
c. Does the system have a unique solution?
d. Find all solutions to the system

Solution
a.  
b. 

c. Since the det(A)=0, there is no unique solution


13. Use Cramer’s rule to solve the following linear systems:
a. 



b. 



Solution
a.  






b.  






14. An  matrix is skew-symmetric if Show that if A is skew-symmetric and n is an odd positive integer, then A is not invertible. 

Solution
We know that 
           (1)

However, it is given that  
Therefore, 

Since n is an odd positive integer,

and
        (2)
From (1) and (2) we have,

Or 

Since , A is not invertible





15. Given the vectors

Find
a. 
b. 
c. 
d. 
e. 
f. 
g. 

Solution
a.  
b. 
c. 
d. 
e. 
f.  
g.  ==



16. Given vectors  a=  and . 
a. Find the dot product.
b. A vector . Find the value of  if 
i. c is perpendicular to a
ii. c is perpendicular to b

Solution
a. a.b= (.
b. If c is perpendicular to a then c.a=0
Or 




If c is perpendicular to b, then c.b=0
Or







17. Given the matrix A and the eigenvector v, find the corresponding eigenvalue directly by solving 
a. 
b. 

Solution
a. 
Therefore corresponding eigenvalue =-2

b. 
The corresponding eigenvalue =0


18. Given the matrix A, find
a. The characteristic equation for Aλ
b. The eigenvalues of A
c. The eigenvectors corresponding to each eigenvalue

i. 
ii. 
iii. 
iv. 

Solution
[bookmark: _Hlk73898802] 




This is the characteristic equation
Solving for lambda, The eigenvalues are 0,-5
 
Let be an eigenvector
For eigenvalue =0, we have

Comparing the components we get,


Solving, we have 
For =0, we obtain the solution set 


For eigenvalue =-5, we get

Comparing the components we get,


Or


Solving we have 
For =-5, we obtain the solution set 
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