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CP 3 - Differential Equations and Laplace Transforms

Course Objectives

1. To solve second-order linear differential equations with constant and variable

coefficient.

2. To get the ability of solving first and second order ordinary differential equations and

first order partial differential equations.

3. To get the knowledge about Laplace and inverse Laplace transforms.

Course Outcomes (CO)

K1 CO1 Recalling the concept of first order linear differential equations.

K2 CO2 Understanding the concept of first order higher degree ordinary
differential equations

K3 CO3 Solving Linear partial differential equations by using the Lagrange’s
method.

K4 CO4  Analyzing the concepts of Laplace transforms and inverse Laplace
transforms to solve ODE with constant coefficients.

UNIT I

Linear equations with Constant Coefficients : Complementary function of a linear

equation with constant coefficients — Particular integral of f(X)= emx, Sin mx, cosmx , Xm,
X.emx— Linear equations with variable coefficients- Equations reducible to linear equations.

UNIT Il

Ordinary differential equations : Equations of the First order but of higher degree :
Equations solvable for p — Equations solvable for x — Equations solvable for y — Clairaut’s
form— Methods for solving dx/P = dy/Q = dz/R conditions of integrability — Simultaneous
linear differential equations of the form fi (D)X +$1(D)y = T1 f2(D)x + ¢p2(D)y = T2

where f1, 2, ¢1and ¢z are rational integral functions of D=d/dt with constant coefficients and
T1and T2are explicit functions of t.

UNIT 111

Partial differential equations of the first order : Eliminating arbitrary constants and
arbitrary functions* —Definition of general, particular and complete solutions — Singular
and general solutions of first order equations in the standard form f(p, q)=0,f(z, p,q) =0,

f(x,p,q)=0,f(y,p,a)=0, f1(x, p) = fz(y, ), z = p(x) + q(y) +f(p, q) - Lagrange’s method of
solving the linear partial differential equation Pp + Qq =R.

UNIT IV

Laplace Transforms: Definition —Transforms of e+, cos at, sin at and tnwhere n is an

integer. First shifting theorem — Laplace transforms of eatsin bt, ex cos bt, and e«t~. Theorems
of L{fi(t)}, L{fa(t)}- Laplace Transform of periodic functions.

UNIT V
Inverse Laplace transformation — Application of Laplace transform to solution of



differential equations with constant coefficients

Text Books

S.Narayanan and T.K.Manickavachagam Pillai, “Differential Equations and its
Applications”,

S.Viswanathan (Printers and Publishers) Pvt. Ltd, Chennai, 2014.
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