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Q 1: a) Define 2nd order linear homogenous/non-homogenous differential equation along  

with examples?   (1+1 Marks)  

        b) Solve the following 2nd order Linear homogeneous /non-homogenous differential    

equation?  

i. 4y''-6y'+7y=0  

ii. y''-

4y'12y=3e^(5x)  

  
            

(5+5 Marks)  

Q 2: Solve the following IVP for the 2nd order linear equations.    (5+5+5+5 Marks)  
(i) 16y′′−40y′+25y=0     y(0)=3  y′(0)=−9/4  

(ii) y′′+14y′+49y=0         y(−4)=−1y′(−4)=5  

(iii) y′′−4y′+9y=0             y(0)=0y′(0)=−8  

(iv) y′′−8y′+17y=0           y(0)=−4y′(0)=−1  

  

Q 3:  Define Laplace transform along with example?                                                       (2 Marks)  

A. Find the Laplace transforms of the given functions.                              (2+2+2 Marks)  

1. f(t) = 6(e^−5t)+e^3t+5(t^3)−9   

2. g(t) = 4cos(4t)−9sin(4t)+2cos(10t)  

3. h(t) = e^3t+cos(6t)−e^(3t)cos(6t)  

  



Q4: Solve the following IVP using Laplace Transform.   (5+5 Marks)  

(i) y′′−10y′+9y=5t,                y(0)=−1,   y′(0)=2  

(ii) y′′−6y′+15y=2sin(3t),       y(0)=−1   y′(0)=−4  
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Q.1.a.  Define 2nd order linear homogenous/non-homogenous 

differential equation along with examples?   

Second-Order Homogeneous Equations:- 

There are two definitions of the term “homogeneous differential equation.” One 

definition calls a first‐order equation of the form 

   

Homogeneous if M and N are both homogeneous functions of the same degree. The 

second definition — and the one which you'll see much more often—states that a 

differential equation (of any order) is homogeneous if once all the terms involving the 

unknown function are collected together on one side of the equation, the other side is 

identically zero. For example, 

   

But 

  

The nonhomogeneous equation 

    

can be turned into a homogeneous one simply by replacing the right‐hand side by 0:  

 

 Second-Order Non-Homogeneous Equations:- 

The nonhomogeneous differential equation of this type has the form 

 

y′′+py′+qy=f(x), 

Where p,q are constant numbers (that can be both as real as complex numbers). For each 

equation we can write the related homogeneous or complementary equation: 

 

 

y′′+py′+qy=0. 

The non-homogenous differential equation has terms on both side in this type of 

equation has the form of 

 





 









 

 













 

 

 

 

 

 



Q 3:  Define Laplace transform along with example?                                                        

Laplace transformation:- 

It is a technique for solving differential equations. Here differential equation of time 

domain form is first transformed to algebraic equation of frequency domain form. After 

solving the algebraic equation in frequency domain, the result then is finally transformed 

to time domain form to achieve the ultimate solution of the differential equation. In other 

words it can be said that the Laplace transformation is nothing but a shortcut method of 

solving differential equation. 

In this article, we will be discussing Laplace transforms and how they are used to solve 

differential equations. They also provide a method to form a transfer function for an 

input-output system, but this shall not be discussed here. They provide the basic building 

blocks for control engineering 

Then the Laplace transform of  𝑓(𝑡), 𝐹(𝑠) can be defined as: 

 

 

 
 









 


