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Q 1: a) Define differential equation along with 2 examples? (1+1 Marks) 

Answer: 

A differential equation is an equation which contains one or more terms which involve the 
derivatives of one variable (i.e., dependent variable) with respect to the other variable (i.e., 
independent variable) dy/dx = f(x) Here “x” is an independent variable and “y” is a dependent 
variable. For example, dy/dx = 5x 

 ________________________________________________________________________________ 

b) Define a Separable Differential Equation (DE)? (1+4+3 Marks) 

Answer: 

 

For a differential equation to be separable, the variables must be able to be separated. This 
means that the equation can be rearranged so that all terms containing one of the variables are 
on one side of the equal sign, while all terms containing the other variable are on the other side. 

_____________________________________________________________________  

i. Solve the following Initial Value Problem (IVP) using separable DE and find the interval of validity of the 

solution.  

(a) 𝒚 ′ = 𝒙𝒚𝟑 √𝟏 + 𝒙 𝟐 (𝟎) = −𝟏  

Solution: 



 



(b) 𝒚 ′ = 𝒆 ̂ −𝒚 (𝟐𝒙 − 𝟒) (𝟓) = 𝟎 

Sol: 
 
dy/dx=e ̂−y(2x−4) 
 
y(5)=0 
 
by multiplying by ey and by dx, 
 
⇒eydy=(2x−4)dx 
 
by integrating, 
 
⇒∫eydy=∫(2x−4)dx 
 
⇒ey=x2−4x+C 
 
by taking the natural log, 
 
⇒y=ln(x2−4x+C) 
 
Now, we need to find C using y(5)=0. 
 
y(5)=ln((5)2−4(5)+C)=ln(5+C)=0 
 
⇒5+C=1⇒C=−4 
Hence, the solution is y=ln(x2−4x−4). 
 

____________________________________________________ 

 

Q 2: a) Solve the following IVP using Linear Differential method (2+5+3 Marks)  

(i) Explain the steps for solving Linear Differential Equation. 

Answer: 

Here is a step-by-step method for solving them: 

1. Substitute y = uv, and. ... 
2. Factor the parts involving v. 



3. Put the v term equal to zero (this gives a differential equation in u and x which can 
be solved in the next step) 

4. Solve using separation of variables to find u. 
5. Substitute u back into the equation we got at step 2 

 

  

(ii) 𝒄𝒐𝒔(𝒙)𝒚 ′ + 𝒔𝒊𝒏(𝒙)𝒚 = 𝟐𝒄𝒐𝒔𝟑 (𝒙)𝒔𝒊𝒏(𝒙) − 𝟏 𝒚 [ 𝝅 𝟒 ] = 𝟑√𝟐, 𝟎 ≤ 𝒙 ≤ 𝝅 𝟐 

(iii) 𝒙 ′ + 𝟐𝒙 = 𝒔𝒊𝒏� 
 

Solution: 



 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q 3: Solve the following IVP for the exact equation and find the interval of validity for the solution. (5+5 

Marks)  

(i) 𝟐𝒙𝒚 − 𝟗𝒙 𝟐 + (𝟐𝒚 + 𝒙 𝟐 + 𝟏) 𝒅𝒚 𝒅𝒙 = 𝟎,    𝒚(𝟎) = −𝟑  

(ii) 𝟐𝒕𝒚 𝒕 𝟐+𝟏 − 𝟐𝒕 − (𝟐 − 𝒍𝒏(𝒕 𝟐 + 𝟏))𝒚 ′ = 𝟎   𝒚(𝟓) = 𝟎 

 

 



 



 


