
1. Find the eigenvalues and eigenvectors of the matrix 

 

𝐴 =  [
1 −3 3
3 −5 3
6 −6 4

] 

 

 

2. Find the minimal polynomial of the following matrix 

 

𝐴 =  [

3
0
0
0

1
3
0
0

0
0
2
1

0
0
1
2

] 

 

3. Verify Cayley-Hamilton theorem for the matrix   

 

𝐴 = [
2 −1 1

−1   2 −1
1 −1 2

]  

 

Hence compute A-1. 

 

4. Calculate 𝐴100 (not by multiplying A 100 times) 

 

𝐴 =  [
1 4
2 3

] 

 

 

5. Reduce the order of 𝑃(𝐴)  =  𝐴4 + 3𝐴3 + 2𝐴2 + 𝐴 + 𝐼  

 

for the matrix 

𝐴 =  [
3 1
1 2

] 

Hint: Use Cayley Hamilton Theorem. 

  

6. Compute all the square roots of 

𝐴 =  [
7 2
3 6

] 

 

 

7. Given configuration shows a system of two coupled masses each of mass M connected to a 

spring and each connected to a rigid wall. Find the Eigen frequencies and Eigen vectors. 

 



Hint : Consider two displacements as your unknowns and formulate them and also assume that 

they have oscillatory behavior i.e x(t)= x0 𝑒𝑖𝜔𝑡. 

 

8. Determine the eigenvalues. Determine the algebraic and geometric multiplicity of each 

eigenvalue. 

𝐴 =  [
−7 4 8
−4 3 4
−4 2 5

] 

 

9. Find the eigenvalues and the corresponding eigenspaces of the matrix 

 

𝐴 =  [
2 −1
5 −2

] 

 

10. Let  

𝐴 = [
6 −1
2  3

] 

 
 Find a formula for 𝐴𝑘  given that 𝐴 = 𝑃𝐷𝑃−1 where  

 

𝑃 = [
1 1
1 2

] 

 


