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Matrix: Determinant of a square matrix, Minors and Cofactors, Laplace’s method of expansion of a determinant, 
Product of two determinants, Adjoint of a determinant, Jacobi’s theorem on adjoint determinant. Singular and 
non-singular matrices, Adjoint of a matrix, Inverse of a non-singular matrix and its properties, orthogonal matrix 
and its properties, Trace of a matrix. Rank of a matrix and its determination using elementary row and column 
operations. 
  
Infinite Series: Preliminary idea of sequence, Infinite series and their convergences/divergences, Infinite series 
of positive terms, Tests for convergence: Comparison test, Cauchy’s root test, D’Alembert’s ratio test and Raabe’s 
test. Alternating series, Leibnitz’s test. Absolute convergence and Conditional convergence. Power series 
(Definition and Examples).  
 
Calculus of functions of single variable: Successive differentiation : Higher order derivatives of a function single 
variable, Leibnitz’s theorem(statements and its applications).Rolle’s theorem and its applications. Mean value 
theorem- Lagrange & Cauchy and their application, Taylor’s theorem with Lagrange’s and Cauchy’s form of 
remainders and its application, Taylor’s and Maclaurin’s theorem(Statements only), Maclaurin’s infinite series 
expansion of functions: sinx, cosx , ex, log(1+x ), ( a+x)n ,  n being an positive  integer or a fraction (assuming 
that the remainder Rn →0 as  n→∞ in each case). Reduction formulae both for indefinite and definite integrals of 
types 
 

 
are positive integers.        
 
Calculus of functions of several  variables: Introduction to functions of several variables with examples, 
Knowledge of limit and continuity, Partial derivatives and related problems, Homogeneous functions and Euler’s 
theorem and related problems up to three variables, Chain rules, Differentiation of implicit functions, Total 
differentials and their related problems, Jacobians up to three variables and related problems, Maxima, minima 
and saddle points of functions and related problems, Concept of line integrals, Double and triple integrals.  
 
Vector Calculus:  Scalar and vector fields . Vector function of a scalar variable, Differentiation of a vector 
function, Gradient of a scalar point function, Directional derivative. Divergence and curl of a vector point function 
and related problems . Green’s Theorem, Gauss Divergence Theorem and Stoke’s Theorem (Statements and 
Applications). 
        
            
Suggested Reference Books: 

1. Advanced Engineering Mathematics 8e by Erwin Kreyszig is published by Wiley India. 
2. Engineering mathematics:  B.S.Grewal (S.Chand &Co.). 
3. higher Engineering Mathematics: John Bird (4th Edition, 1st India Reprint 2006,Elsevier. 
4. mathematics Handbook : for Science and Engineering,L.Rade and B.Westergen(5PthP edition,1PstP 

Indian Edition 2009,Springer) 
5. Calculus :M.J.Strauss,G.L.Bradly and K.L.Smith (3PrdP,1PstP Indian Edition 2007,Pearson 

Education) 
6.  Engineering mathematics: S.S.Sastry (PHI,4PthP Edition,2008) 
7. Advanced Engineering Mathematics,3E:J.L.Goldberg and E.F.Abonfadel (OUP),Indian Edition. 

 
	


