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(Use of Scientific calculator is allowed) 

 

- -  

-  

 

-  

Prerequisites: Knowledge on the following topics: 

 Functions of single variable, limit, continuity, differentiability and extrema of single variable 

functions.  

 Knowledge of Integration 

 Vector valued functions, dot and cross product of vectors. 

 

Course Objectives: To understand the extension of the studies of single variable differential and 

integral calculus to functions of two or more independent variables. Also, the emphasis will be on the 

use of Computer Algebra Systems by which these concepts may be analyzed and visualized to have a 

better understanding. This course will facilitate to become aware of applications of multivariable 

calculus tools in physics, economics, optimization, and understanding the architecture of curves and 

surfaces in plane and space etc. 

 

 

 

 

 

 -  

  

UNIT 1: Functions of several variables, Level   curves   and   surfaces,   Limits   and   continuity,   

Partial differentiation,     Higher     order     partial     derivative, Chain      rule,      Directional      

derivatives,      The      gradient,      Maximal     property of the gradient. 

[1] Chapter 11 [(Sections 11.1, 11.2, 11.3, 11.5, Section 11.6 (upto page 592)] 

(No. of classes: 15, Marks: 20) 
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UNIT   2:   Extrema   of   functions   of   two   variables,    Method    of    Lagrange    multipliers,    

Constrained  optimization problems; Definition of vector field, Divergence and curl. 

[1] Chapter 11 [Section 11.7 (up to page 605), Section 11.8 (pages 610-614)], Chapter13 (Section 

13.1) 

(No. of classes: 15, Marks: 20) 

 

UNIT 3: Double integration over rectangular and nonrectangular regions, Double integrals in polar 

coordinates, Triple integral over a parallelepiped and solid regions, Volume by triple integrals. 

[1] Chapter 12 (Sections 12.1-12.4)  

(No. of classes: 15, Marks: 20) 

 

UNIT 4: Line integrals, Applications of line integrals: Mass and Work, Fundamental theorem for line 

integrals, Conservative vector fields, Green's theorem, Area as a line integral; Surface integrals, 

Stokes' theorem, The Gauss divergence theorem. 

[1]  Chapter 13 [(Sections 13.2, 13.3), Section 13.4 (pages 712 to 716), Section 13.5 (pages 723 to 

726) Section 13.6 (pages 733 to 737), Section 13.7 (pages 742 to 745)] 

(No. of classes: 15, Marks: 20) 

 

Text book: 

    

 

 

Reference Books: 

1. 

 

2.  

3. 

 

Course Designers: 
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UNIT 1: Cluster point or limit point of a set, limits of a function ( -  approach), sequential 

criterion for limits, divergence criteria, limit theorems, one sided limits, infinite limits and limits 

at infinity. 

[1] Chapter 4                                                              

(No. of classes: 15, Marks: 20) 

 

UNIT 2: Continuous functions, sequential criterion for continuity and discontinuity, algebra of 

continuous functions, continuous functions on intervals, maximum-minimum theorem, 

intermediate value theorem, location of roots theorem, preservation of intervals theorem, uniform 

continuity, uniform continuity theorem, monotone and inverse functions. 
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UNIT 3: Differentiability of a func

pansions of exponential and trigonometric functions, ln(1+x), 1/(ax+b) and 

(1+x)n. 

 

 

 

Text Book: 

1. 

 

Reference Books: 

1. 

 

2.  

3.  

4.  

 

 

 

 

 

 

 

-  

-  

 

  Total Marks: 100  

          (Theory: 60, Practical 20, Internal Assessment: 20) 

 

 (Use of Scientific calculator is allowed) 

- -  

-  

 

-  

Prerequisites: Class XII level Mathematics, Knowledge on computer software and programming 
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Course Objectives: To comprehend various computational techniques to find approximate value for 

possible root(s) of non-algebraic equations, to find the approximate solutions of system of linear 

equations and Quadratic equations. 

 

 

 

 -  

 

 

  

  

  

 

Unit 1: Gaussian elimination method (with row pivoting), Gauss-Jordan method; Iterative methods: 

Jacobi method, Gauss-Seidel method; Interpolation: Lagrange form, Newton form, Finite difference 

operators, Gregory-Newton forward and backward difference interpolations, Piecewise polynomial 

interpolation (Linear and Quadratic). 

[1] 

 

[2] 

 

(No. of classes: 20, Marks: 30) 

 

Unit 2: Numerical differentiation: First and second order derivatives; Numerical integration: 

Trapezoid rule,  rule; Extrapolation methods: Richardson extrapolation, Romberg 

integration; Ordinary differential equation:  method, Modified  methods (Heun and 

Mid-point). 

[2] Chapter    11 [Sections 11.1(11.1.1,11.1.2,11.1.4), and11.2(11.2.1,11.2.2,11.2.4)] 

[1]  

(No. of classes: 25, Marks: 30) 
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(No. of practical classes: 30, Marks: 20) 

 

Text Books: 

-  
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