
MATH 2400 EXAM 2    SPRING 2023 Name               Section    

(3 Multiple Choice Questions) 4.5pts + (3 Questions) 15.5pts  + (1 Question) 1 bonus pt 

Multiple Choice Questions 

1. (1.5 pts) Given A = ቀ1 −1
2 −2ቁ. Which of the following statement is true? 

  
a. A is defective. 
b. A is chaotic. 
c. A is singular. 
d. None of the above.      answer:    

 
 

2. (1.5 pts) Which of the following pair of vectors is linearly independent? Given a, b are 
arbitrary constants. 

 

a. ቀ 𝑎
2𝑎ቁ, ቀ3𝜋

6𝜋ቁ 

b. ቀ𝑎𝑏
2𝑎ቁ, ቀ𝑎𝑏ଶ

2𝑎𝑏
ቁ 

c. ቀ 𝑎
2𝑎ቁ, ቀ3𝑏

𝑏 ቁ  

d. ቀ2𝜋
𝜋𝑒ቁ, ቀ2

𝑒ቁ         answer:    

 
 

3. (1.5 pts) Given the solution of a linear system be 𝒚 = ൬3𝐶ଵ𝑒ଶ௧ + 2𝐶ଶ𝑒ି௧

𝐶ଵ𝑒ଶ௧ − 𝐶ଶ𝑒ି௧ ൰. This system is  

a. Asymptotically stable 
b. Unstable 
c. Neutrally stable 
d. None of the above       answer:    

 

  

 



4. (5 pts) Find the general solution of 2𝑥ଶ𝑦 ′′ + 3𝑥𝑦 ′ − 𝑦 = 𝑥, 𝑦ଵ = 𝑥ଵ/ଶ by reduction of 
order. 

 

 

 

 

 

  



5. (5.5 pts) Given a system 𝒚ᇱ = ቀ3 −4
0 3 ቁ 𝒚, with the matrix 𝐴 = ቀ3 −4

0 3 ቁ being defective. 
 

a. (2 pts) Find the corresponding eigenvalues , 𝜆, and the first eigenvector, 𝒙(ଵ).  
b.(3.5 pts) Assume 𝒚(ଶ) = 𝒙(ଶ)𝑒ఒ௧, where 𝒙(ଶ) = 𝑡𝒙(ଵ) + 𝝋 and (𝐴 − 𝜆𝐼)𝝋 = 𝒙(ଵ). Find the particular 
solution of the system, where 𝒚(0) = ቀ2

3ቁ. 
 

 

 

  

 

 

 

  

  



6. (5 pts) Given the nonlinear system: 
ௗ௫
ௗ௧

= −(2 + 𝑦)(𝑥 + 𝑦)= F  
ௗ௬
ௗ௧

= −𝑦(1 − 𝑥)=G 

a. (3 pts)  Find the 3 steady state solutions (i.e. 3 critical points).  
b. (2 pts)  Find the Jacobian (matrix A) of the system.  
 

  



7. Bonus Question (1 pt) Given a system 𝒚′ = ቀ𝛼 + 1 −3
2 𝛼 + 1ቁ 𝒚. Determine the value(s) of 

𝛼 where the system is neutrally stable. 
 

 

 

 


