Syllabus of written test for Non-Gate Candidates
Engineering Mathematics
Linear Algebra: Matrix algebra, systems of linear equations, eigenvalues and eigen vectors.
Calculus: Functions of single variable, limit, continuity and differentiability, mean value theorems,
indeterminate forms; evaluation of definite and improper integrals;double and triple integrals;
partial derivatives, total derivative, Taylor series (in one and two variables), maxima and minima,
Fourier series; gradient, divergence and curl, vector identities, directional derivatives, line, surface
and volume integrals, applications of Gauss, Stokes and Green’s theorems.
Differential equations: First order equations (linear and nonlinear); higher order linear differential
equations with constant coefficients; Euler-Cauchy equation; initial and boundary value problems;
Laplace transforms; solutions of heat, wave andLaplace's equations.
Complex variables: Analytic functions; Cauchy-Riemann equations; Cauchy’s integral theorem and
integral formula; Taylor and Laurent series.
Probability and Statistics: Definitions of probability, sampling theorems, conditional probability;
mean, median, mode and standard deviation; random variables, binomial, Poisson and normal
distributions.
Numerical Methods: Numerical solutions of linear and non-linear algebraic equations; integration by
trapezoidal and Simpson’s rules; single and multi-step methods for differential equations.
Thermodynamics & Heat transfer
Thermodynamic Laws: Zeroth, First and Second laws of thermodynamics; thermodynamic system
and processes; Carnot cycle.
Irreversibility and availability; behavior of ideal and real gases, properties of pure substances,
calculation of work and heat in ideal processes;
Analysis of thermodynamic cycles related to energy conversion.
Power Engineering: Air and gas compressors; vapour and gas power cycles, concepts of regeneration
and reheat. I.C. Engines: Air-standard Otto, Diesel and dual cycles
Heat Condution– Modes of heat transfer; one dimensional heat conduction, resistance concept and
electrical analogy, heat transfer through fins; unsteady heat conduction, lumped parameter system,
Heisler’s charts;
Heat Convection-Thermal boundary layer, dimensionless parameters in free and forced convective
heat transfer, heat transfer correlations for flow over flat plates and through pipes, effect of
turbulence;
Heat exchanger– Heat exchanger performance, LMTD and NTU methods;
Radiation– Radiative heat transfer, Stefan-Boltzmann law, Wien’s displacement law, black and grey
surfaces, view factors, radiation network analysis

