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F.Y.B.A. Mathematics
Mathematics Paper I — Algebra and Analytical Geometry

Unit 1: Sets Relations and Functions

1.1 Sets, Relations, Equivalence relations, Equivalence classes and partitions of a set
1.2 Functions, Basic terminology, Types of Functions, Inverse of a Function,
Composition of Functions (Excluding theorems only examples)

Unit 2: Divisibility Theory in the Integers

2.1 Mathematical Induction: Well-Ordering Principle.

2.2 The Division Algorithm, The Greatest Common Divisor, Euclid’s Lemma, The
Least Common Multiple, The Euclidean Algorithm.

Unit 3: Primes and the theory of Congruence

3.1 The Fundamental Number of Arithmetic: Prime Numbers, Euclid’s Lemma.
3.2 The theory of Congruence: Basic Properties of congruence.

3.3 Fermat’s Theorem

Unit 4: Complex Numbers

4.1 Sums and Products, Basic Algebraic Properties, Moduli, Complex Conjugates,
Exponential form, Products and Quotients, De-Moivre’s theorem.

4.2 Roots of Complex Numbers: The nth roots of unity.

4.3 Regions in Complex Plane.

Unit 5: Analytical Geometry of Two Dimension

5.1. Change of axes: translation and rotation.

5.2. Conic Sections: General equation of second degree in two variables
5.3. Reduction to standard form, centre of conic, nature of conic.

Unit 6: Planes

6.1. Direction cosines and direction ratios, Equation of plane, Normal form, Transform to the
normal form, Plane passing through three non-collinear points, Intercept form, Angle between
two planes.

6.2. Distance of a point from a plane, Distance between parallel planes, Systems of planes, two
sides of planes, Bisector planes.

Unit 7: Lines in three dimension

7.1. Equations of a line in Symmetric and unsymmetrical forms, Line passing through two
points, Angle between a line and a plane.

7.2. Perpendicular distance of a point from a plane, Condition for two lines to be coplanar
(without proof).

Unit 8: Sphere
8.1. Equation of a sphere in different forms, plane section of a sphere.
8.2. Equation of a circle, sphere through a given circle
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8.3. Intersection of a sphere and a line, Equation of tangent plane to sphere.

Text Books:

1. A Foundation Course in Mathematics, Ajit Kumar, S. Kumeresan and Bhaba Kumar Sarma, Narosa
Publication House.

Unit 1: Chapter 2: Sec. 2.1 to 2.5, Chapter 3: Sec. 3.1 to 3.6, Chapter 4: Sec. 4.1 to 4.4.

2. Elementary Number Theory, David M. Burton, Tata McGraw Hill, Sixth Edition.

Unit 2: Textbook 2: Chapter 1: Sec. 1.1, Chapter 2: Sec. 2.2 to 2.4

Unit 3: Textbook 2: Chapter 3: Sec. 3.1, Chapter 4: Sec. 4.1, 4.2, Chapter 5: Sec. 5.2.

3. Complex Variables and Applications, James Ward Brown and Ruel V. Churchill, Mc-Graw Hill,
Seventh Edition.

Unit 4: Textbook 3: Chapter 1: Sec 1 to 10.

4. Analytic Geometry in Two and Three Dimentions : Von Steuben Unit5: Sec, 8.4

5. Analytical Solid Geometry: Shantinarayan; S. Chand and Company Ltd, New Delhi, 1998.

Unit 6: Sec. 1.6, 1.7, Sec. 2.1to0 2.7 Unit 7: Sec. 3.1t0 3.4, 3.7 Unit 8: Sec. 6.1 to 6.6.

Reference Books:

1. Textbook of Algebra, S. K. Shah and S. C. Garg, Vikas Publishing House Pvt. Ltd. Edition 2017.

2. Introduction to Real Analysis by R.G. Bartle and D.R. Sherbert, John Wiley and Sons Inc, Fourth
Edition.

3. P.K. Jain and Khalil Ahmad, A Text Book of Analytical Geometry of Three Dimensions, Wiley Estern
Ltd. 1999.



24

Mathematics Paper II — Calculus

Unit 1: Real Numbers

1.1 The Algebriac and Order Properties of R:

Algebraic properties of R, Order properties of R, Well-Ordering Property of N.

Arithmetic mean-Geometric mean inequality, Bernoulli’s inequality

(Revision: essential properties should be revised with illustrative examples)

1.2 Absolute Value and the Real Line:

Absolute value function and its properties, triangle inequality and its consequences,
neighbourhood of a point on real line

1.3. The Completeness Property of R:

Definitions of Upper bound, Lower bound, supremum, infimum of subsets of R, completeness
property of R

1.4 Applications of the Supremum Property:

Archimedean property and its consequences, The density theorem (without proof).

Unit 2. Sequences

2.1 Sequences and Their Limits:

Definition and examples of sequences of real numbers, Definition of limit of sequence and
uniqueness of limit, Examples on limit of sequence

2.2 Limits Theorems:

Definition of bounded sequence, Every convergent sequence is bounded, Algebra of limits.

2.3 Monotone Sequences:

Definition and examples of monotone sequences, Monotone convergence theorem & examples.
2.4 Subsequences and Bolzano -Wierstrass Theorem:

Definition of subsequence and examples, Divergence criteria, Monotone Subsequence theorem
(without proof), Bolzano -Wierstrass theorem (first proof).

Unit 3. Limits

3.1 Functions and their Graphs:

Functions, domain and range, graphs of functions, representing a function numerically, Vertical
line test, Piecewise defined functions, increasing and decreasing functions, even and odd
functions symmetry, common functions

3.2 Limits of Functions:

Definition of cluster point and examples, definition of limit of a function, sequential criterion
for limits, divergence criteria

3.3 Limit Theorems:

Algebra of limits (proofs using sequential criterion), Squeeze theorem

3.4 Some extension of limit concepts:

One-sided limits, infinite limits (without proof)

Unit 4: Continuity

4.1 Continuous Functions:

Definition of continuous function at a point, sequential criterion for continuity, Divergence
criterion, combination of continuous functions
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4.2 Continuous Functions on Intervals:

Properties of continuous functions on an interval, Boundedness theorem (without proof), The
minimum-maximum theorem (without proof), Location of root theorem (Without proof),
Bolzano's intermediate value theorem. Continuous function maps closed bounded interval to
closed bounded interval, Preservation of interval theorem.

Unit S: Differentiation

5.1. The Derivatives:

Definition of the derivative of a function at a point, every differentiable function is continuous,
Rules of differentiation, Caratheodary's theorem (without proof), The chain rule, Derivative of
inverse function (without proof, only examples).

5.2 The Mean Value Theorems:

Interior extremum theorem, Mean Value theorems and their Consequences, Intervals of
increasing and decreasing of a function, first derivative test for extrema

Unit 6: L’ Hospital Rule and Successive Differentiation

6.1L’Hospital Rule: Indeterminate forms, L’Hospital Rules (without proof)

6.2Taylor's theorem: Taylor’s theorem and Maclaurin’s theorem with Lagrange’s form of
remainder (Without proof).

6.3. Successive Differentiation: The nth derivative and Leibnitz theorem for successive
differentiation.

Unit 7: Ordinary Differential Equations

7.1 Linear first order equations.

7.2 Separable equations.

7.3 Existence and Uniqueness of solutions of nonlinear equations.

Unit 8: Exact Differential Equations

8.1 Transformation of nonlinear equations to separable equations.
8.2 Exact differential equations.

8.3 Integrating factors.
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Textbooks:

1. Introduction to Real Analysis by R.G. Bartle and D.R. Sherbert, John Wiley and Sons Inc,
Fourth Edition. Unit 1: Chapter 2: Sec 2.1 (2.1.1 to 2.1.13), Sec. 2.2(2.2.1 to 2.2.9), 2.3,
2.4(2.4.1,2.43 to 2.4.6, 2.4.8, 2.4.9). Unit 2: Chapter 3: Sec. 3.1(3.1.1 to 3.1.7, 3.1.10, 3.1.11),
Sec. 3.2(3.2.1 to 3.2.11), Sec. 3.3(3.3.1, 3.3.4), Sec. 3.4 (3.4.1 to 3.4.3, 3.4.5 to 3.4.8). Unit 3:
Chapter 4: Sec. 4.1(4.1.1, 4.1.3 to 4.1.9), Sec. 4.2(4.2.1 to 4.2.8), Sec. 4.3 (4.3.1 to 4.3.9). Unit
4: Chapter 5: Sec. 5.1, Sec. 5.2, Sec 5.3 ( 5.3.1 t0 5.3.5, 5.3.7 t0 5.3.10).

2. Thomas Calculus, Thirteenth edition, Pearson Publication. Unit 3: Text book-2: Chapter 1:
Sec. 1.1.

3. Introduction to Real Analysis by R.G. Bartle and D.R. Sherbert, John Wiley

and Sons, Inc., Fourth Edition.

Unit 5: Chapter 6: Sec. 6.1(6.1.1 to 6.1.8), Sec 6.2(6.2.1 to 6.2.8).

Unit 6: Chapter 6: Sec 6.3(6.3.1 to 6.3.7), Sec 6.4(6.4.1 to 6.4.3).

4. Differential Calculus by Shanti Narayan, Tenth Revised Edition.

Unit 6: Chapter 5: Sec. 5.1 to 5.6.

5. Elementary Differential equations, William F. Trench, E-book (Free

download)

Unit 7: Chapter 2: Sec 2.1 to 2.3.

Unit 8: Chapter 2: Sec 2.4 to 2.6.

Reference books:

1. Introduction to Real analysis, William F.Trench, Free edition, 2010.

2. Calculus of a single variable Ron Larson , Bruce Edwards, tenth edition.

3. Elementary Analysis, The Theory of Calculus, Kenneth A. Ross, Springer Publication, second edition.
4. Calculus and its Applications, Marvin L. Bittinger, David J. Ellenbogen and Scott A. Surgent,
Addison Wesley, tenth edition.

5. Ordinary and partial Differential equations, M.D. Raisingania, S. Chand and Company, 2009.



Mathematics Paper III — Financial Mathematics

Unit 1: Review

1.1 Exponents

1.2 Polynomials

1.3 Equations: Linear and quadratic
1.4 Simultaneous Equations

1.5 Functions

1.6 Graphs, Slopes and Intercepts

Unit 2: The Derivative and the rules of differentiation
2.1 Limits

2.2 Continuity

2.3 The Derivative

2.4 Differentiability and Continuity

2.5 Derivative Notation

2.6 Rules of Differentiation

2.7 Higher Order Derivatives

2.8 Implicit Differentiation

Unit 3: Uses of derivative in Mathematics and Economics
3.1 Increasing and Decreasing functions

3.2 Concavity and Convexity

3.3 Relative Extrema

3.4 Inflection Points

3.5 Optimization of Functions

3.6 Marginal Concepts

3.7 Optimizing Economic Functions

3.8 Relationship among Total, Marginal and Average Concepts.

Unit 4: Exponential and logarithmic functions
4.1 Exponential Functions

4.2 Logarithmic Functions

4.3 Properties of Exponents and Logarithms

4.4 Natural Exponential and Logarithmic Functions

Unit 5: Exponential and Logarithmic functions in Economics
5.1. Interest Compounding

5.2. Discounting

5.3. Converting Exponential to Natural Exponential functions
5.4. Estimating growth rates from data points.

Unit 6: The Fundamentals of Linear Algebra
6.1. The role of linear algebra

6.2. Definitions and Terms

6.3. Addition and Subtraction of Matrices

6.4. Scalar Multiplication

27
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6.5. Multiplication of Matrices

6.6. Commutative, Associative and Distributive laws in Matrix Algebra
6.7. Identity and null matrices

6.8. Matrix Expression of a System of Linear Equations

6.9. Determinants and Nonsingularity

6.10. Minors and Cofactors

6.11. Cofactor and Adjoint Matrices

6.12. Inverse Matrix

6.13. Solving Linear Equations with Inverse

Unit 7: Integral Calculus: The Indefinite Integral
7.1. Integration

7.2. Rules of Integration

7.3. Initial Conditions and Boundary Conditions

7.4. Integration by Substitutions

7.5. Integration by Parts

7.6. Economic Applications.

Unit 8: Integral Calculus: The Definite Integral
8.1. Area under a Curve

8.2. The definite Integral

8.3. Properties of Definite Integral

8.4. Area between Curves

8.5. Consumers and Producer’s Surplus.

Text Books:

1. Introduction to Mathematical Economics, 3rd edition, Edward T. Dowling,
Schaum’s outline series, McGraw Hill International Edition, 2012.

Unit 1: Chapter 1: Sec 1.1 to 1.6.

Unit 2 : Chapter 3: Sec. 3.1, 3.2, 3.4 to 3.8.

Unit 3: Chapter 4 : Sec 4.1 to 4.5, Sec. 4.7 to 4.9.

Unit 4: Chapter 7 : Sec 7.1 to 7.4.

2. Introduction to Mathematical Economics, 3rd edition, Edward T. Dowling,
Schaum’s outline series, McGraw Hill International Edition, 2012.

Unit 5: Chapter 8: Sec. 8.1, 8.3, 8.4, 8.5

Unit 6: Chapter 10 : Sec. 10.1 to 10.4, Sec. 10.6 to 10.9, Chapter 11: Sec 11.1,
11.3,11.6,11.7,11.8.

Unit 7: Chapter 14: Sec. 14.1 to 14.6.

Unit 8: Chapter 15: Sec. 15.1, 15.2, 15.4, 15.5, 15.8

Reference Books:

1. Alpha C. Chiang, Fundamental Methods of Mathematical Economics, McGrawHill, Inc. 3rd edition,
1984.

2. V.N. Kapoor, Introductory Mathematics for Business and Economics, Sultan Chand & Sons, 12th edition
3. A. Sarama, Basic Application of Mathematics in Economics, AB Publisher, Guwahati, 2nd edition,
2016.



