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Integration:
a. Sigma Notation

b. Areas and
Distances

c. The Definite
Integral

d. The Fundamental
Theorem of
Calculus

e. Indefinite
Integrals and the
Net Change
Theorem

f. The Substitution
Rule
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Techniques of

Integration:
a. Integration by

Parts

b. Trigonometric
Integrals

c. Trigonometric
Substitution

d. Partial Fractions
e. Integration using
Tables and
Computer Algebra
Systems CAS

f. Numerical
Integration
(Trapezoidal
Approximation,
Midpoint
Approximation,
Simpson’s
Approximation, and
Error Bounds)

g. Improper
Integrals
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Linear differential

equations of

higher-order:
a. Preliminary

theory
b. Existences and
uniqueness for
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initial — boundary
value problems.
c. Basic concepts;
a. Linear
dependence and
Linear
independence,

d. Superposition
principle for
homogeneous
equations,

e. fundamental set,
f. Superposition
principle for non-
homogeneous
equations,

g. Constructing of a
second solution
from a known
solution,

h. Homogeneous
equations with
constant
coefficients,

i. Method of
undetermined
coefficients,

J- Method of
variation of
parameters.

k. Differential
equations with
variable
coefficients,

I. Cauchy-Euler
equations.
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Applications of
Integration:

a. Areas between
Curves

b. Volumes

c. Volumes by
Cylindrical Shells
d. Work

e. Average Value of
a Function (Mean
Value Theorem).
f. Arc Length

g. Applications to
Physics and
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Engineering
h. Probabilitya
Function

(25 s 5_malaa | Laplace e o il 29 12-13-
Transform: ooy Oy ga 14
a. Laplace
transform,

b. Inverse
transform,

c. Translation
theorems,

d. differentiation
and Integration of
the Laplace
Transform,

e. Partial Fractions,
f. Transform of
derivatives,

g. Convolution,

h. Transform of
periodic functions,
i. Applications of
Laplace transform
to solve ordinary

differential
equations.
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