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Q1. (15 pts) Consider the following ordinary differential equation. Determine the solution 
corresponding to the given initial conditions. 

𝑦′′ + 4 𝑦′ + 8 𝑦 = 0, 𝑦(0) = 2, 𝑦′(0) = 4 
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Q2. (15 pts) Consider the following differential equation where y is a function of x. 

4𝑥𝑦𝑦′ = 2𝑦2 − 1𝑥2 

(i) Put the above differential equation into a separable form through introducing a new 
variable u as  

𝑢 =
4𝑦

𝑥
 

(ii) Solve this separable differential equation for the given initial condition 𝑦(1) = 0. 
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Q3. (15 pts) Consider the following ordinary differential equation (y is a function of t) 

𝑦′′ + 3 𝑦′ + 2 𝑦 = 2 𝑒−𝑡 

(i) Find the homogeneous solution 

(ii) Determine the particular solution. 

(iii) Determine the total solution corresponding to the initial conditions 

𝑦(0) = 0, 𝑦′(0) = 0   
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Q4. (15 pts) Consider the following differential equation. 

5𝑦 𝑑𝑥 + 2𝑥 𝑑𝑦 = 0 

(i) Check whether the above differential equation is exact or not. Show the details of your 
work. 

(ii) Determine the value of m in order the following function is an integrating factor to put 
the above differential equation into exact form  

𝐹(𝑥, 𝑦) = 𝑦 𝑥𝑚 

(iii) Find the solution for the initial value of 𝑦(1) = 2 
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Q5. (15 pts) The paths C1 and C2 over which the following line integrals are to be calculated are as 

defined as: 

- The path C1 is the semicircle centered at (0,0) with radius r = 2. The path C1 may be 

represented as C1: 𝑧 = 2 𝑒𝑖𝜃, −
𝜋

3
≤ 𝜃 ≤

𝜋

3
.  

- The closed contour C2 is the circle centered at (0,0) with radius r = 2. The closed contour C2 

may be represented as C2:  𝑧 = 2 𝑒𝑖𝜃, 0 ≤ 𝜃 ≤ 2𝜋. 

(i) Calculate the following integral over the path C1  

∫ (
1

𝑧
)  𝑑𝑧

⬚

𝑪𝟏

 

(ii) Calculate the following integral over the closed contour C2 

∮ (
1

𝑧
)  𝑑𝑧

⬚

𝑪𝟐

 

(iii) Calculate the following integral over the path C1 

∫ 𝑧 𝑑𝑧
⬚

𝑪𝟏

 

(iv) Calculate the following integral over the closed contour C2 

∮ 𝑧 𝑑𝑧
⬚

𝑪𝟐

 

(v) Comment on the results you obtained in part (ii) and (iv).  
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Q6. (15 pts) Determine 𝑒𝑨𝑡 if  

𝑨 = [
2 0
2 1

]   

 

. 


