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Theory  

Matrices: Elementary transformations, rank of a matrix, reduction to normal form, Gauss-Jordon 

method to find inverse of a matrix, Eigen values and Eigen vectors, Cayley-Hamilton theorem, 

linear transformation, orthogonal transformations, diagonalisation of matrices, quadratic forms. 

PAQ form, Echelon form, Solution of linear equations, nature of rank, using Cayley-Hamilton 

theorem to find inverse of A.  

Differential calculus: Taylor’s and Maclaurin’s expansions; indeterminate form; curvature, 

function of two or more independent variables, partial differentiation, homogeneous functions 

and Euler’s theorem, composite functions, total derivatives, maxima and minima.  

Integral calculus: volumes and surfaces of revolution of curves; double and triple integrals, 

change of order of integration, application of double and triple integrals to find area and volume.  

Vector calculus: Differentiation of vectors, scalar and vector point functions, vector differential 

operator Del, Gradient of a scalar point function, Divergence and Curl of a vector point function 

and their physical interpretations, identities involving Del, second order differential operator; 

line, surface and volume integrals, Stoke’s, divergence and Green’s theorems (without proofs). 

 

Tutorial* 

 

Tutorials on rank of a matrix, reduction to normal form, consistency and solution of linear 

equations, eigen values and eigen vectors, Cayley-Hamilton theorem, diagonalization of 

matrices, quadratic forms; Taylor’s and Maclaurin’s expansion, indeterminate form, curvature, 

tracing of curves, partial differentiation, maxima and minima, volume and surface of revolution, 

multiple integrals, Beta and Gama functions, differentiation of vectors, gradient, divergence and 

curl of a vector point function, line, surface and volume integrals, Stoke’s divergence and 

Green’s Theorems. 

 

Suggested Readings 

 Differential Calculus by Narayan Shanti. 2004. S. Chand and Co. Ltd. New Delhi. 

 Integral Calculus by Narayan Shanti. 2004. S. Chand and Co. Ltd. New Delhi. 

 Higher Engineering Mathematics by Grewal B S. 2004. Khanna Publishers Delhi. 

 A Text Book of Vector by Narayan Shanti. 2004. S. Chand and Co. Ltd. New Delhi. 

 


