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Syllabus for the Written Test
For the admission in M.Sc. in Applied Mathematics, IIT Mandi

Sequences and Series of Real Numbers: Sequences and series of real numbers, Convergent and
divergent sequences, bounded and monotone sequences, Convergence criteria for sequences of real
numbers, Cauchy sequences, absolute and conditional convergence; Tests of convergence for series of
positive terms — comparison test, ratio test, root test.

Functions of One Variable:Limit, continuity, differentiation, Rolle’s Theorem, Mean value theorem.
Taylor's theorem.Maxima and minima.

Real Analysis: Interior points, limit points, open sets, closed sets, bounded sets; completeness of R,
Taylor’s and Maclaurin’s, domain of convergence.

Functions of Two Real Variables:Limit, continuity, partial derivatives, differentiability, maxima and
minima. Homogeneous functions including Euler’s theorem.

Vector Calculus:Scalar and vector fields, gradient, divergence, curl and Laplacian.line integrals, surface
integrals, Green's, Stokes and Gauss theorems.

Integral Calculus: Integration as the inverse process of differentiation, definite integrals and their
properties, Fundamental theorem of integral calculus. Double and triple integrals.Calculating surface
areas and volumes using double integrals and applications.Calculating volumes using triple integrals and
applications.

Differential Equations: Ordinary differential equations of the first order of the form y'=f(x,y). Bernoulli’'s
equation, exact differential equations, integrating factor, Orthogonal trajectories, Homogeneous
differential equations-separable solutions, Linear differential equations of second and higher order with
constant coefficients. Cauchy-Euler equation.

Group Theory: Groups, subgroups, Abelian groups, non-abelian groups, cyclic groups, permutation
groups; Normal subgroups.

Linear Algebra: Vector spaces, Linear dependence of vectors, basis, dimension, linear transformations,
matrix representation with respect to an ordered basis, Range space and null space, rank-nullity

theorem; Rank and inverse of a matrix, determinant, solutions of systems of linear equations, consistency
conditions. Eigenvalues and eigenvectors.Cayley-Hamilton theorem.

Notes

Repotting time for written test is9:00am on31* May, 2017at A-1 building (Ground Floor), Kamand
campus, lIT Mandi.

Institute Buses will be available for the candidates to reach Kamand from Mandi at 8:00am on 31*
May, 2017 from Administrative Block(Mandav Guest House), IIT Mandi, Mandi, near Bus Stand.
Candidates need to bring the hard copy of the submitted application form along with all original
documents of qualification mentioned in the application form for verification.



