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Course content and marks distribution

	Paper Code
	Paper
	Paper Title
	Marks
	Credits

	Second Year

	123701
	Paper-III
	Calculus
	100
	4

	123703
	Paper-IV
	Linear Algebra
	100
	4


Detailed Syllabus
Second Year
	Paper Code
	Paper
	Paper Title
	Marks
	Credits

	123701
	Paper-III
	Calculus
	100
	4


Functions & their graphs (Polynomial and rational functions, logarithmic and exponential functions, trigonometric functions and their inverses, hyperbolic functions and their inverses, combinations of such functions). Limit and continuity: Definitions and basic theorems on limit and continuity. limit at infinity and infinite limits Computation of limits.

Differentiation: Tangent lines and rates of change. Definition of derivative. One-sided derivatives. Rules of differentiation (proofs and applications). Successive differentiation. Leibnitz theorem (proofs and application). Related rates. Linear approximations and differentials.

Applications of Differentiation: Rolle’s theorm, mean value theorem. Maximum and minimum values of functions. Concavity and points of inflection. Oplimization problems, Curvature.

Function of several variables: Limit and continuty. Partial derivatives Defferentiability. linerarization and differentials. The chain rule. Partial derivatives with constrained variables Derictional variables. Lagrange multipliers, Taylor’s formula.
Integration: Antiderivatives and  indefinite integrals. Techniques of integration. Definite integration using antiderivatives. Definite integration using Riemann sums. Fundamental theorems of calculus (proofs and applications). Basic properties of integration. Integration reduction.
Applications of Integration: Arc length. Plane areas. Surfaces of revolution. Volumes of solids of revolution.

Graphing in polar coordinates. Tangents to polar curves. Areas in polar coordinates. Arc length in polar coordinates.

Multiple Integration: Double integrals and iterated integrals. Double integrals over nonrectangular regions. Double integrals in polar coordinates. Area by double integral. Triple integrals and iterated integrals. Volume as a triple integrals.

Improper integrals. Tests of convergence and their applications. Gamma and Beta functions.

Indeterminate forms, L’ Hospital’s rule. 
Approximation and Series: Taylor polynomials and series. Convergence of series. Taylor’s sesies. Taylor’s theorem and remainders. Differentiation and integration of series. Validity of Tailor expansions and computations with series.

Book Recommended: 

1. Howard Anton 


: Calculus
2. Mohammad and Bhattacharjee
: Text Book on Differential Calculus
3. 




: Text Book on Integral Calculus
4. Matin and Chakrabarty

: Differential Calculus

5. Abu Yusuf



: Differential Calculus






: Integral Calculus

6. Fazlur Rahman & Hafizur Rahman
: Calculus-I & Calculus-II
	Paper Code
	Paper
	Paper Title
	Marks
	Credits

	123703
	Paper-IV
	Linear Algebra
	100
	4


Matrices and Determinants:
Notion of matrix. Type of matrices. Algebra of matrics. Determinant function. Properties of  determinants. Minors, Cofactors, epansion and evaluation of determinants. Elementary row and colum operations and row reduced cehelon matrices. Invertible matriees  Different types of matrices, Rank of matrices.

Vectors in Rn and Cn: Review of geometric vectors in R2 and R3 spaces. Vectors in Rn and Cn. Inner product. Norm and distance in Rn and Cn.

System of Linear Equations: System of linear equations (homogeneous and non-homogeneous) and their solutions. Application of matrices and determinants for solving system of linear equations. Applications of system of equations in real life problems.

Vector Space: Nation of groups and fields. Vector spaces. Subspaces. Linear combination of vectors. Linear dependence of vectors. Basis and dimension of vector spaces. Row and column space of matrix. Rank of matrices. Solution spaces of systems of linear equations.
Linear Transformation: Linear transformations. Kernel and image of  linear transformation and their properties. Matrix representation of linear transformations. Change of bases.
Eigenvalues and Eigenvectors: Eigenvalues and Eigenvectors. Diagonalization. Cayley-Hamilton theorem and its application.

Book Recommended:

 1. Howard Anton & Chris Rorres – Elementary Linear Algebra with Application
2. Seymour Lipschutz (Schaum’s Outline Series) – Linear Algebra
3. Md. Abdur Rahman - Linear Algebra
4. Fazlur Rahman & Hafizur Rahman - Linear Algebra
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