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1) Write the following initial value problems in matrix form 𝑥𝑥′ = 𝐴𝐴𝐴𝐴 with suitable initial conditions. 

(a)  �
𝑥𝑥1ʹ = 𝑥𝑥1 + 𝑥𝑥2
𝑥𝑥2ʹ = −𝑥𝑥1 + 2𝑥𝑥2

 , 𝑥𝑥1(0) = 1, 𝑥𝑥2(0) = 2 

 

 

 

 

(b)  �
𝑥𝑥1ʹ + 2𝑥𝑥1 = 𝑥𝑥2
𝑥𝑥2ʹ + 𝑥𝑥2 = −𝑥𝑥1

 , 𝑥𝑥1(1) = −1, 𝑥𝑥2(1) = 0 

 

 

 

 

(c)  �
𝑡𝑡𝑥𝑥1ʹ + 𝑡𝑡2𝑥𝑥2 + sin 𝑡𝑡 = 0

𝑥𝑥2ʹ + 𝑒𝑒𝑡𝑡𝑥𝑥1 = 𝑡𝑡
 , 𝑥𝑥1(0) = 2, 𝑥𝑥2(0) = 1 

 

 

 

 

2) Convert the following ODEs into a linear system of equations with suitable initial conditions. 

(a) 𝑦𝑦′′ + 2𝑦𝑦′ + 𝑦𝑦 = 𝑥𝑥, 𝑦𝑦(0) = 𝑦𝑦′(0) = 1 

  

 

 

 

(b) 𝑦𝑦′′ + 𝑥𝑥𝑥𝑥 = 𝑥𝑥2, 𝑦𝑦(1) = 0, 𝑦𝑦′(1) = 2 

 

 



(c) 𝑦𝑦′′′ − 3𝑦𝑦′′ + 2𝑦𝑦 = 𝑒𝑒𝑥𝑥, 𝑦𝑦(0) = 1, 𝑦𝑦′(0) = 1 

 

 

 

 

 

3) Solve the system of linear equations using inverse of a matrix 

�
2𝑥𝑥1 + 3𝑥𝑥2 + 𝑥𝑥3 = 1
3𝑥𝑥1 + 3𝑥𝑥2 + 𝑥𝑥3 = 2
2𝑥𝑥1 + 4𝑥𝑥2 + 𝑥𝑥3 = 3

  

 

 

 

 

 

 

 

4) Diagonalize the following matrix. That is to write it in the form 𝐴𝐴 = 𝑃𝑃𝑃𝑃𝑃𝑃−1 where 𝑃𝑃 is an invertible 
matrix and 𝐷𝐷 is a diagonal matrix. 

(a) �2 7
8 3�  

 

 

 

 

 

 

 

 

 

(b) �
0 −1 −3
2 3 3
−2 1 1

�    (c) �
−1 3 −1
−3 5 −1
−3 3 1

� 


