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Part I: Linear Algebra & Geometry
Research title: Real applications of matrices
The research must contain the following points:

a) Explain briefly at least five real applications of matrices.

b) Solve at least four problems to find the inverse matrix of a matrix with dimensions
(4x4) or higher. Solve each problem with different method than the other problem.

c) Mention the theories and explain each method which you used above in b.

Part I1: Integral Calculus and mathematical analysis

Research title: A survey on applications of definite integrals
The research must contain the following points:

a) Definition and properties of definite integral.
b) Explain briefly at least five applications of definite integrals.
c) Solve at least one problem in each application.
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Part I: Linear Algebra & Geometry

Research title: Real applications of system of linear equations

The research must contain the following points:

a) Explain briefly at least five real applications of system of linear equations.

b) Solve at least four problems to find the solution of system of linear equations (begin with four
equations or higher). Solve each problem with different method than the other problem.
Determine on each problem the following:

e Homogeneous or nonhomogeneous equations,

e The rank of a matrix,

e Consistent or inconsistent system of equations,

e Unique solution, infinite solutions or no solution.

¢) Mention the theories and explain each method which you used above in b

Part I1: Integral Calculus and mathematical analysis

Research title: A survey on analytic methods of indefinite integrals

The research must contain the following points:

a) Write the analytic methods of indefinite integrals and explain trigonometric and hyperbolic
substitutions.

b) Explain at least one application on indefinite integrals.

¢) Solve at least one problem in each case of trigonometric and hyperbolic substitutions cases.
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Part I: Linear Algebra & Geometry
Research title: Eigenvalues and Eigenvectors of matrix
The research must contain the following points:
a) Solve at least three problems to find the eigenvalues and eigenvectors of matrix (the matrix
with dimensions (4x4) or higher).
Determine on each problem the following:
e The inverse matrix by using the eigen equation,
e Show that the matrix satisfies its eigen equation.
b) Mention the theories and properties of the eigenvalues and eigenvectors of a matrix.
c) Prov that if the matrix A has an eigenvalue A and eigenvector v, then the inverse matrix A1

. 1 . . .
has an eigenvalue i and the same eigenvector v. Give an example about this.

d) Prov that if the matrix A has an eigenvalue A and eigenvector v, then the inverse matrix A™ has
an eigenvalue A™ and the same eigenvector v. Give an example about this.
Part I1: Integral Calculus and mathematical analysis
Research title: A survey on convergence tests of series and sequences
The research must contain the following points:
a) Explain briefly the convergence test of sequences with at least 3 problems
b) Explain briefly at least five the convergence tests of series
c) Solve at least one problem in each test in point (b)
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Part I: Linear Algebra & Geometry
Research title: applications of vector spaces
The research must contain the following points:
a) Explain briefly at least five real applications of vector spaces.
b) Define and mention the theories of the following:
e \ector Space
Subspaces
linear combinations
linear independence and linear dependence
Basis and Dimension of vector space
Give at least two examples on each above point, then solve all the examples.

Part I1: Integral Calculus and mathematical analysis

Research title: A survey on applications of Taylor series
The research must contain the following points:

a) Power series and Taylor series theorem.

b) Explain briefly at least three applications of Taylor series.

¢) Solve at least one problem in each application.




