ANNEXURE “D”
Note: One course will be selected from the following six courses of Mathematics.

COMPULSORY MATHEMATICS
COURSES FOR BS (4 YEAR)

(FOR STUDENTS NOT MAJORING IN MATHEMATICS)
1. MATHEMATICS | (ALGEBRA)

Credit Hours: 3+0

Specific Objectives of the Course:
To prepare the students, not majoring in mathematics, with the essential tools of
algebra to apply the concepts and the techniques in their respective disciplines.

Course Outline:

Preliminaries: Real-number system, complex numbers, introduction to sets, set
operations, functions, types of functions. Matrices: Introduction to matrices, types,
matrix inverse, determinants, system of linear equations, Cramer’s rule.

Quadratic Equations: Solution of quadratic equations, qualitative analysis of roots of
a quadratic equations, equations reducible to quadratic equations, cube roots of
unity, relation between roots and coefficients of quadratic equations.

Sequences and Series: Arithmetic progression, geometric progression, harmonic
progression. Binomial Theorem: Introduction to mathematical induction, binomial
theorem with rational and irrational indices. Trigonometry: Fundamentals of
trigonometry, trigonometric identities.

Recommended Books:

1. Dolciani M. P, Wooton W, Beckenback E F, Sharron S, Algebra 2 and
Trigonometry, 1978, Houghton & Mifflin,
2. Boston (suggested text)
3. Kaufmann J. E, College Algebra and Trigonometry, 1987, PWS-Kent Company,
Boston
4. Swokowski E. W., Fundamentals of Algebra and Trigonometry (6™ edition),
1986, PWS-Kent Company, Boston
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2. MATHEMATICS Il (CALCULUS)

Credit Hours: 3+0

Specific Objectives of the Course:
To prepare the students, not majoring in mathematics, with the essential tools of
calculus to apply the concepts and the techniques in their respective disciplines.

Course Outline:

Preliminaries: Real-number line, functions and their graphs, solution of equations
involving absolute values, inequalities. Limits and Continuity: Limit of a function, left-
hand and right-hand limits, continuity, continuous functions.

Derivatives and their Applications: Differentiable functions, differentiation of
polynomial, rational and transcendental functions, derivatives.

Integration and Definite Integrals: Techniques of evaluating indefinite integrals,
integration by substitution, integration by parts, change of variables in indefinite
integrals.

Recommended Books:

1. Anton H, Bevens |, Davis S, Calculus: A New Horizon (8" edition), 2005, John
Wiley, New York
2. Stewart J, Calculus (3" edition), 1995, Brooks/Cole (suggested text)
3. Swokowski E W, Calculus and Analytic Geometry, 1983, PWS-Kent Company,
Boston
4. Thomas G. B, Finney A. R. Calculus (11" Edition), 2005, Addison-Wesley,
Reading, Ma, USA

3. MATHEMATICS Illl (GEOMETRY)

Credit Hours: 3+0

Specific Objectives of the Course:
To prepare the students, not majoring in mathematics, with the essential tools of
geometry to apply the concepts and the techniques in their respective disciplines.

Course Outline:

Geometry in Two Dimensions: Cartesian-coordinate mesh, slope of a line, equation
of a line, parallel and perpendicular lines, various forms of equation of a line,
intersection of two lines, angle between two lines, distance between two points,
distance between a point and a line.

Circle: Equation of a circle, circles determined by various conditions, intersection of
lines and circles, locus of a point in various conditions.
Conic Sections: Parabola, ellipse, hyperbola, the general-second-degree equation

Recommended Books:

1. Abraham S, Analytic Geometry, Scott, Freshman and Company, 1969
2. Kaufmann JE, College Algebra and Trigonometry, 1987, PWS-Kent Company,

Boston
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3. Swokowski EW, Fundamentals of Algebra and Trigonometry (6™ edition), 1986,
PWS-Kent Company, Boston

4,

COURSE FOR NON-MATHEMATICS MAJORS IN SOCIAL
SCIENCES

Title of subject:
Discipline
Pre-requisites
Credit Hours :
Minimum Contact Hours: 40
Assessment
Effective

MATHEMATICS

BS (Social Sciences).

SSC (Metric) level Mathematics
03 + 00

written examination;
2008 and onward

Aims

Objectives

Contents

1.

2.

Algebra

Statistics :

: To give the basic knowledge of Mathematics and prepare the
students not majoring in mathematics.

: After completion of this course the student should be able to:

e Understand the use of the essential tools of basic mathematics;

e Apply the concepts and the techniques in their respective
disciplines;

e Model the effects non-isothermal problems through different
domains;

Preliminaries: Real and complex numbers, Introduction to sets,
set operations, functions, types of functions. Matrices: Introduction
to matrices, types of matrices, inverse of matrices, determinants,
system of linear equations, Cramer’s rule. Quadratic equations:
Solution of quadratic equations, nature of roots of quadratic
equations, equations reducible to quadratic equations. Sequence
and Series: Arithmetic, geometric and harmonic progressions.
Permutation and combinations: Introduction to permutation and
combinations, Binomial Theorem: Introduction to binomial theorem.
Trigonometry: Fundamentals of trigonometry, trigonometric
identities. Graphs: Graph of straight line, circle and trigonometric
functions.

Introduction: Meaning and definition of statistics, relationship of
statistics with social science, characteristics of statistics, limitations
of statistics and main division of statistics. Frequency distribution:
Organisation of data, array, ungrouped and grouped data, types of
frequency series, individual, discrete and continuous series, tally
sheet method, graphic presentation of the frequency distribution,
bar frequency diagram histogram, frequency polygon, cumulative
frequency curve. Measures of central tendency: Mean medium and
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modes, quartiles, deciles and percentiles. Measures of dispersion:
Range, inter quartile deviation mean deviation, standard deviation,
variance, moments, skewness and kurtosis.

Recommended Books:

1. Swokowski. E. W., ‘Fundamentals of Algebra and Trigonometry’, Latest Edition.

2. Kaufmann. J. E., ‘College Algebra and Trigonometry’, PWS-Kent Company,
Boston, Latest Edition.

3. Walpole, R. E., ‘Introduction of Statistics’, Prentice Hall, Latest Edition.

4. Wilcox, R. R., ‘Statistics for The Social Sciences’,

5. MATHEMATICS FOR CHEMISTRY

Credit Hours: 3

Specific Objectives of Course:
To prepare the students not majoring in mathematics with the essential tools of
Calculus to apply the concepts and the techniques in their respective disciplines.

Course Outline:

Preliminaries: Real Numbers and the Real Line, Functions and their graphs:
Polynomial Functions, Rational Functions, Trigonometric Functions, and
Transcendental Functions. Slope of a Line, Equation of a Line, Solution of
equations involving absolute values, Inequalities. Limits and Continuity: Limit of a
Function, Left Hand and Right Hand Limits, Continuity, Continuous Functions.
Derivatives and its Applications: Differentiation of Polynomial, Rational and
Transcendental Functions, Extreme Values of Functions. Integration and Indefinite
Integrals: Integration by Substitution, Integration by Parts, Change of Variables in
Indefinite Integrals. Least-Squares Line.

Recommended Books:

1. Thomas, Calculus, 11t Edition. Addison Wesley publishing company, 2005.

2. H. Anton, I. Bevens, S. Davis, Calculus, 8" edition, John Willey & Sons, Inc.
2005.

3. Hughes-Hallett, Gleason, McCallum, et al, Calculus Single and Multivariable, 3
Edition. John Wiley & Sons, Inc. 2002.

4. Frank A. Jr, Elliott Mendelson, Calculus, Schaum’s Outline Series, 4" edition,
1999.

5. E. W. Swokowski, Calculus and Analytic Geometry PWS Publishers, Boston,
1983.

6. John H. Mathews, Numerical Methods for Mathematics Science and
Engineering, Prentice-Hall, Second Edition 1992.
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6. MATHEMATICS FOR PHYSICS
Credit Hours: 3

Specific Objectives of Course:
To prepare the students not majoring in mathematics with the essential tools of
Calculus to apply the concepts and the techniques in their respective disciplines.

Course Outline:

1. Preliminary calculus.

Differentiation

Differentiation from first principles; products; the chain rule; quotients;
implicit differentiation; logarithmic differentiation; Leibnitz’ theorem;
special points of a function; theorems of differentiation.

Integration

Integration from first principles; the inverse of differentiation; integration
by inspection; sinusoidal function; logarithmic integration; integration
using partial fractions; substitution method; integration by parts; reduction
formulae; infinite and improper integrals; plane polar coordinates; integral
inequalities; applications of integration.

2. Complex numbers and hyperbolic functions

The need for complex numbers

Manipulation of complex numbers

Additions and subtraction; modulus and argument; multiplication; complex
conjugate; division

Polar representation of complex numbers

Multiplication and division in polar form

de Moivre’s theorem
Trigonometrical identities; finding the nth roots of unity; solving polynomial
equations

Complex logarithms and complex powers
Applications to differentiation and integration

Hyperbolic functions

Definitions; hyperbolic-trigonometric analogies; identities of hyperbolic
functions; solving hyperbolic equations; inverses of hyperbolic functions;
calculus of hyperbolic functions.

3. Series and limits

Series

Summation of series

Arithmetic series; geometric series; arithmetico-geometric series; the
difference method; series involving natural numbers; transformation of
series

Convergence of infinite series
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Absolute and conditional convergence; convergence of a series
containing only real positive terms; alternating series test

e Operations with series
e Power series
Convergence of power series; operations with power series

e Taylor series
Taylor's theorem; approximation errors in Taylor series; standard
Mclaurim series

e Evaluation of limits

Partial differentiation

Definition of the partial derivative

The total differential and total derivative
Exact and inexact differentials

Useful theorems of partial differentiation

The chain rule

Change of variables

Taylor’s theorem for many-variable functions
Stationary values of many-variable functions
Stationary values under constraints

Multiple integrals

¢ Double integrals

e Triple integrals

e Applications of multiple integrals
Areas and volumes; masses, centers of mass and centroids; Pappus’
theorems; moments of inertia; mean values of functions

e Change of variables in multiple integrals
Change of variables in double integrals;

Vector algebra

Scalars and vectors
Addition and subtraction of vectors
Multiplication by a scalar
Basis vectors and components
Magnitude of a vectors
Multiplication of vectors
Scalar product; vector product; scalar triple product; vector triple product
e Equations of lines and planes
Equation of a line; equation of a plane
e Using vectors to find distances
Point to line; point to plane; line to line; line to plane
e Reciprocal vectors

Matrices and vector spaces
e Vectors spaces
Basic vectors; the inner product; some useful inequalities

73



Matrices

The complex and Hermitian conjugates of a matrix

The determinant of a matrix

Properties of determinants

The inverse of a matrix

The rank of a matrix

Simultaneous linear equations

N simultaneous linear equations in N unknowns

Special square matrices

Diagonal; symmetric and antisymmetric; orthogonal; Hermitian; unitary
normal

Eigen vectors and eigen values of a normal matrix; of Hermitian and anti-
Hermitian matrices; of a unitary matrix; of a general square matrix

Determination of eigen values and eigen vectors degenerate eigen values

Vector calculus

Differentiation of vectors

Composite vector expressions; differential of a vector

Integration of vectors

Space curves

Vector functions of several arguments

Surfaces

Scalar and vector fields

Vector operators

Gradient of a scalar field; divergence of a vector field; curl of a vector field
Vector operator formulae

Vector operators acting on sums and products; combinations of grad, div
and curl

Cylindrical and spherical polar coordinates Cylindrical polar coordinates;
spherical polar coordinates
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