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$ : Mandatory subjects of first, second and third semester must include at least 40 credits for Engineering
Physics, Engineering Chemistry, Engineering Mathematics, social science and soft skills

In addition to above credits, there should be audit courses in semester five, six and seven to develop the
various skills.

The detail structure is given in Tables

TABLE - 2 Structure for Semester-1
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UNIVERSITY OF PUNE
First Year Engincering
107001 — Engineering Mathematics — 1

Examination Scheme:
Paper — 50 Marks (2 Hrs.)
Online — 50 Marks

Term work: 25 Marks

Teaching Scheme:
Lectures — 4 Hrs./Week
Tutorials — 1 Hr./Week

Course Objectives:
After completing this course student will have adequate background to understand and solve the
problem involving:
1) System of linear equations arising in all engineering fields, using matrix methods, stability of
engineering systems where knowledge of Eigen values and Eigen vectors are essential.
2) Algebraic and transcendental equations.
3) Error analysiy and approximations.
4) Ordinary and partial differential cquations.
5) Engineering applications such as vibration theory, heat transfer, electrical circuits etc.
6) Stationary values of functions (Maxima & Minima), arising in optimization problems.

Unit I (09 Hrs.)
Matrices: Rank, Normal form, System of Linear Equations, Linear Dependence and Independence,
Linear and Orthogonal Transformations. Eigen values, Ligen Vectors, Cayley — Hamilton Theorem.
Application to problems in Engineering (Translation and Rotation of Matrix).

Unit I1 (09 Hrs.)
Complex Numbers & Applications: Argand’s Diagram, De'Moivre's theorem and its application to find
roots of algebraic equations. Hyperbolic Functions, Inverse Hyperbolic Functions, Logarithm of Complex
Numbers, Separation into Real and Imaginary parts, Application to problems in Engineering.

Unit III (09 Hrs.)
Infinite Series: Infinite Scquences, Infinite Series, Alternating Series, T'ests for Convergence, Absolute
and Conditional Convergence, Range of Convergence.

Differential Calculus: Successive Differentiation, Leibnitz Theorem,.
Unit IV (09 rs.)
Expansion of Functions: Taylor's Series and Maclaurin's Series.

Differential Calculus: Indeterminate Forms, L' Hospital's Rule, Evaluation of Limits.

Unit V (09 Hrs.)
Partial Differentiation and Applications: Partial Derivatives, Culer's Theorem on Iomogeneous
Functions, Implicit functions, Total Derivatives, Change of Independent Variables.
Unit VI (09 Hrs.)
Jacobian: Jacobians and their applications, Errors and Approximations.

Maxima and Minima: Maxima and Minima of Functions of two variables, Lagrange's method of

undetermined multipliers.

Tutorial and Term Work:
i) Tutorial for the subject shall be engaged in minimum three batches (batch size of 22 students

maximum) per division.
ii) Term work shall consist of six assignments on each unit-I to unit-VI and is based on performance and

continuous internal assessment.



