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Module-I: Differential Equations-II (39 classes) 

Course Objective: To learn the analysis of solutions of non-linear second order ODE, the system of first order 

ODE, Sturm-Liouville methods and its applications. To learn various methods of solving first order quasi-linear 

PDE specially the method of characteristics. 

Non-linear second order ode: Equilibrium points, Interpretation of the phase plane, Critical points and their 

classification. Prey- predator model and its analysis, Epidemic model of influenza and its analysis, Battle model and 

its analysis.  

Sturm-Liouville problems and its application in bending moment. 

Total differential equations: conditions of integrability, exactness and techniques of solving them. 

Partial Differential Equations – Basic concepts and Definitions, Mathematical Problems. First Order Equations: 

Classification, Construction and Geometrical Interpretation. Method of Characteristics for obtaining general Solution 

of quasi linear equations. Canonical Forms of First-order Linear Equations. Method of Separation of Variables for 

solving first order partial differential equations. 

NOTE: Teaching aid would be given if time & equipment constraints (like available software) permit. 
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Module-II : Mechanics (39 Classes) 

Course objective: One dimensional motion is aimed to be studied for simplest cases. Mainly the course is designed 

so as to exemplify the applications of first and second order differential equations. Vectors algebra recapitulation is 

motivated so that the forces in 2D and 3D in Statics can be given a general treatment (Vectorial treatment is 

encouraged). 

  
Recapitulation of Vector Algebra [8], One dimensional motion [SHM with and without damping, Variable forces, 

Motion under gravity in a resisting medium, Conservation of linear momentum & conservation of energy.] [18]  



Coplanar forces : resultant force and resultant couple, Line of action of resultant force, Astatic Equilibrium.[6] 

Forces in 3D- resultant force and resultant couple, Line of action of resultant force, Poinsot’s central axis.[7]  
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