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MLA/Se. (FINAL) MATHEMATICS — 2018-2019 AND ON WARDS
Scheme of Examination : Annuoal Scheme
Note: 1. Papers 1 and 1T are compulsory
i Candidates are required to opt any three papers from
Paper T to XTI

COMPULSORY PAPERS

Paper —1: Analysis and Advanced Calculus

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Naote : This paper is divided into FIVE Units. It contains cleven questions. First question
15 compulsory. It contains ten parts of short answer type, two parts from each
unit. Each part carrics two marks,. Ten big questions (guestion No. 2 to 11) will
be set from five unils taking two questions from each unit. Candidates arc
required two attempt five questions from these taking onc question from each
unit, Each question carries sixteen marks.

Unit 1: Complete metric space, Baires theorem, compact sets and comipact spaces,
connccled metric spaces. Normed linear spaces, Quotient space of normed linear spaces
and its completeness. Banach spaces and examples. Bounded linear transformations.
Normed lincar space of bounded linear transformations. Weak convergence of i
sequence of bounded lincar transformations, Equivalent noris.

Unit 2: Basic propertics of finite dimensional normed linear spaces and compactness.
Reisz Lemma. Multilinear mapping. Open mapping theorem, Closed graph theorcm.
Uniform boundness theorem. Continuous lincar functionals, Hahn-Banach theorem and
its consequences. Embedding and Reflexivily of normed spaces. Dual spaces with
examples,

Unit 3. Inmer product spaces. Hilbert space and its properties. Orthogonality and

Functionals in Hilbert Spaces. Phythagorcan theorcm, Projection theorcm, Orthotormal

sets, Bessel’s ineguality, Complete orthonormal sefs. Parseval's identity, Structure of a

Hilbert space. Riesz representation theorem, Reflexivity of Hilbert spaces. Adjoint of an

operator on a Hilbert space. Self-adjoiny, Positive, Normal and Unitary operators and |
their properties.

Unit 4: Projection on a Hilber! space. Invariance. Reducibility, Orthogonal projections.
Eigen values and eigen veclors of an operator, spectrum of an operator. Spectral
theorem. Derivatives of a continuous map from an open subset of Banach space toa
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Unit 5: Continucusly differentiable mups, Higher derivatives. Tavlor's farmuly, Iy
function theorem. Implicit function theorem. Step funhction, Reguliled functior
primilives and Integrals. Differentinlion under the integral sign. Riemanm  iotegral  of
funclion of rcal variable with values in normed linear space. Bxastence umd unigueness
of solutions of ordinary differential equation of the type x" = [{t.x)

Paper 11 VISCOUS FLUID DYNAMICS

Teaching : 6 Hours per Week
Examinstion : Common for RegulariNon-collegiate Candidates
3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units: It containg eleven questions. First question
is compulsary. Tt cantains ten paris of short smswer type, two paris from each
unit. Each part carries two marks. Ten big questions (question No. 2 to [ 1) will
be set from five units taking two questions from cach unit. Candidates are
required two atlempt five questions from these taking one question from each
unit. Each guestion carrics sixteen marks.

Unit 1: Viscosity , Analysis of stress and rate of steain, Stoke’s law of friction, Thermal
conductivity and generalized law of heal conduction, Equations of state and continuity ,
Navier- Stokes equations of motion , Vorticity and circulation, Dynamical similarity,
Inspection and dimensional analysis, Buckingham theerem and its application, Non-
dimensional parameters and their physical importance : Reynolds number, Froude
number, Mach number, Prandil number, Hekart number, Grashoff number, Brinkmann
number, Non — dimensional coefficients : Lift and drag coefficients, Skin friction ,
Nusselt number, Recovery factor.

Unit 2 : Exact solutions of Navier — Stokes equations, Velogity distribution for plane
couette flow, Plane Poiscuille flow, Generalized plane Coustte flow, Hagen- Poiscuille
flow, Flow in tubes of uniform cross-sections, Flow between two conceniric rotating
cyvlinders.

Unit 3 : Stagnation point flows : Hiemenz low, Homann flow. Flow due 1o rotating
dise, Concept of unsteady flow, Flow due to plane wall suddenly set in the motion
(Stokes’ first problem), Flow due to an oscillating plane wall (Stokes™ second problem),
Starting flow in plane Couetie motion, Suction/injection through porous wall,

Unit 4 : Equation of energy, Temperature distribution : Between parallel paltes, in 2
pipe, between two concentric Tolating cylinders, variable viscosity plane Couette flow,
temperature distribution of plane Couetle flow with transpiration cooling,
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Unit 5 - Theory of very slow monon: Stakes” and Oseen’s Nows past asphere, Concert
" o ; |

of boundary layer , Derivation of velocity und thermal boundary equation

dimensiongl fow, Boundary Iaver on [at plate (Balsius-Topfer solution). & mple

solution of thermal boumdary lever equation for Pr=1

OPTIONAL PAPERS
Candidates are required to opt any three papers given helow:

Paper — 111: Continuum Mechanics

Teaching : 6 Hours per Week

Examinntion : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper 1s divided into FIVE Units. It contains eleven questions. First question
is compulsory. It contains ten parts of short answer type, two parts from each
unit. Each part carries two marks, ‘Ten big questions (question No. 2 to 11) will
be sel from five units taking two guestions [rom sach unit, Candidates are
required two atfempt five questions from these taking one question from each
unit. Bach question carries sixteen marks.

Unit 1: Cartesian Tensors, Index notation and transformation laws of Cartesian tensors.
Addition, Subtraction and Multiplication of carlesian tensors, Gradient of a scalar
function, Divergence of a vector function and Curl of & vector function using the index
notation. g-8 identity, Conservative vector field and concept of a scalar potential
function, Stokes, Gauss and Green's theorems.

Unit 2: Continuum approach, Classification of continuous media, Body forces and
surface forces. Components of siress fensor, Force and Moment eguations of
equilibrium. Transformation law of stress tensor. Stress quadric. Principal stress and
principal axes. Stress invariants and stress deviator. Maximum shearing stress,

Unit 3: Lagrangian and Eulerian description of deformation of flow. Comeving
derivative, Velocity and Acceleration. Continuity eguation. Strain tensors. Linear
rotation tensor and rotation vector, Analvsis of relative displacements. Geometrical
meaning of the components of the linear sirain tensor, Properties of lincar strain tensors.
Princlpal axes, Theory of linear strain. Lincar strain components. Rate of sirain tensors.
The vorticity tensor. Rate of rotation veclor and vorticity, Properties of the rate of strain
tensor, Rate of cubical dilation,

Unit 4: Law of conservation of mass and Culerian continuity eguation. Reynolds
transport theorem. Momentum integral theorem and  equation of motion. Kinetic
equatlon of state. First and the second law of thermodynamics and dissipation function.
Applications (Lingar slasticity and Fluids) — Assumptions and basic cquations.
Generalized Hook’s law for an isotropic homogeneous solid.
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of protiems i hinear iasticity. Principle of superposition train crorey Tunot
Uniqueness theorem, p-p relationship and  work kinetic energy equation, lrrotationa
flow and Velocity potential, Kinetic equation of state and first law of Thermodyn
Equation of continuity, Equations of motion. Vorticity-stream surfaces for inviscid flowm
Bernoullis equations. Irrotational Mow and velocity potential. Similarity parameters of

fluid flow

Paper — 1V: Boundary Layer Theory

Teuching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs, duration Theory Puper Mux. Marks 100

Note : This paper is divided into FIVE Units. Tt contains eleven questions. First question
is compulsory, Tl contains ten paris of short answer type, two parts from cach
unit. Each part carries two marks. Ten big questions (question No. 2 to 11) will
be set from five units taking two questions from each unil. Candidates arc
required two attempt five questions from these taking one question from cach
unit. Each question carries sixteen marks.,

Unit 1: Derivation of boundary layer equations for twe-dimensional flow. Boundary
layer along a flat plate (Blasius-Topfer solution). Characteristic boundary layer
parameters. Similar solutions, Exact solution of the steady state boundary laver cquations
in two-dimensional flow. Flow past a wedge. Flow along the wall of a convergent
channel. Boundary layer separation. Flow past a symmetrically placed cvlinder (Blasius
serics solution), Gortler new series method.

Unit 2: Planc free jet, Circular jet, Plane wall jet. Prandtl-Mises transformation and iis
application of plane free jet. Axially symmetrical boundary layers on bodies at rest.
DBoundary lavers on a body of revolution, Mangler's transformation.

Unit 3: Three-dimensional boundary layers — Boundary layer flow on yawed cylinder.
Growth of three-dimensional boundary layer on a rolating dise impulsively el in motion.
Unsteady boundary layers — Method of succcssive approximations, Boundary layer
growth afier impulsive start of motion and in accelerated motion, Boundary layer for
periodic flow (Pulsatile pressure gradient).

Unit 4: Approximate methods for the solution of the boundary layer equations, Karman
momentum infegral equation. Karman-Pohlhausen method and its application, Waltz-
Thyeaites method. Energy integral equation. Derivation of two-dimensional thermal
boundary layer equation for flow over a plane wall

Unit 5: Foreed convection in a laminar boundary layer on a flat plate, Croceo’s first and
second integrals. Reynolds analogy. Temprature distribution in the spread ol a jet — (i)
Plane free jel, (ii) Circular jet (iii) Plane wall jet. Free convection from a heated vertical
plate. Thermal-energy integral equation. Approximate solution of the Pohlhausan's
problem of free convection from a heated vertical plate,
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Paper— Vi Misthematical Programming
Teaching : 6 Hours per Week
Examination : Commen for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Wiax. Marks 100

Note : This paper is divided into FIVE Uhnits. It containg eleven questions. First question
1 compulsory. It contains ten parts of short answer type, two parts from each
unit, Each part carries two marks. Ten big questions (question No. 2 to 11} will
be sel from five units taking two questions fram each unit. Candidates are
required two afiemplt five questions from these taking one question trom sach

unit. Each question carries sixtesn marks.

Unit 1: Separating and supporting hyperplane theorems, Revised simplex method for
lingar programming problem (LPP), Bounded variable problem, Convex function

Unit 2: Integer programining. Gomory's algorithm for the all inleger programming
problem, Branch and Bound technique. Quadratic forms agrange Tunction and
multiplier.

Unit 3: Non-linear programming problem (NLPP) and its fundamental ingredients,
Necessary and Sufficient conditions for saddle points. Kuhn-Tucker theorem. Corrvex
separable programming algorithm.

Unit 4: Kuhn-Tucker conditions for optimization for NLPP, Quadratic Programming,
Woll's method. Beale's method.Duality in quadratic Programming.

Unit 5: Dynamic programming, Principle of optimality due to Bel Iman, Solution of a
LT by dynamic programming,

Paper — VI: Mathematical Theory of Statistics

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Caundidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. It contains eleven questions. First question
is compulsory. It containg ten parts of short answer Lype, two parts from cach
unit, Each part carries two marks. Ten big questions (question No. 2 to | 1) will
be set from five units taking two questions fromr cach unit. Candidates arc
required two atiempt five questions from these taking one question fom each
unil. Each question carries sixteen marks.

Umit I: Sample space -Combination of events. Statistical independence, Conditional
probability. Bay’s repeated trials. Random variable, Distribution function, Probability
function. Density function, Mathematical expectation, Generating function, Continuous
probability distribution, Characteristic function. Fourier's inversion, Chebyshey and
Kolmogrovea inequality. Weak and strong laws of large numbers.
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Limit-8s zomal: hyperesometric, rectapoular, Negal

Cauchy's distribution. Mathods of least squares and curve fittine, Cormelatis
r‘:':gr'*.'h-'-'-i.'- \'-'-‘-.'!“lik'i“-'ﬂ'-. Association of Attributes

Unit 3: Interpolation- Introduction, Newton-( iregory theorem. Newton's, Lagrange”

Crauss’s and Striling’s formulae

Index numbers— Introduction, Price relatives, Quantity relatives, Value relatives. |ind
and Chain relatives. Aggregate methods, isher's ideal Index. C hangs of the base of the
mdex numbers. Elementary sampling theory, Distribution of means of samples for
Binomial. Cauchy, rectangular and normal population, Exact distributicns of Yok Zzand
I, Statistics in samples from a nommal population, thei simple  properties and
applications.

Unit 4: Test of significance and difference between two means and two stendard

i

deviations for large samples with modification for small samples ard taken from normal

population. Analysis of variance, Simple cases (One criterin and two criteria of

classification),

Unit 5: Elementary Statistical theory of Estimation of efficient. Fisher's critetia for the
estimator, Consistant, Efficient and Sufficient estimator, Method of maximum

likelihood. Maximum Likellhood Estimator, Other methods of estimatlon. Methods of

maoments, Minimum variance, Minimum Chi-square and Least Squares.

Paper — VII: Combinatorics and Graph Theory

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. It contains eleven questions. First {Juestion
is compulsory. It contains len parts of short answer tvpe, two parts from each
unit. Each part carries two marks. Ten big questions (question No. 2 1o 11} will
be set from five units taking two questions from each unit. Candidates are
required two attempt five questions from these taking one question from each
unit. Each question cartics sixteen marks.

Unit 1: Combinatorics— Cuunting of sets and multisets. Binomial and multinomial
numbers, Unordered selection with repetitions, Selection without repetition. Counting
objects and functions. Functions and the Pigeonhole principle. Inclusion and exclusion
principle.

Unit 2: Discrete numeric functions and combinaterial preblems. Generating functions
and recursions. Power series and their algebraic propertiss. Homogeneous and non-
homogensous linear recursions.

Unit 3; Graphs- Basic terminology, Simple graphs, Multi graphs and Weighted praphs.
Walk and connectedness. Paths and circuits. Shortest path in weighted graphs, Eulerian
paths and eircuits. Hamiltonian paths and circuiis
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Unit 4: Cut sets— Cui-sets. Cut vertices, Fundamental cut sets - Connectivit
seperativity. Net work flows, Max-flow min-cut theorem

Plannar Graphs— Combinatorial and geometric graphis, Kuratowskl's eraphs
formula. Detection of planarity. Geothetrie dual, Thickness and Cy ssing aumber

Unit 5: Graph Colouring. Vertex colouring, Edge colouring and Map colouring
Chromatic number. Chromatic polynomials, The four and fve colows theorems

Digruphs— binary relations, Directed priphs and Directed (rees, Arborescence, Polish
nolation method, Taurnaments
Counting of Labeled Trees— Cayley's thearem. Counting methods, Polva's theory

Paper- VIII: Integral Transforms and Integral Equations

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. i contuins eleven questions. Firat question
is compuisory. Tt contains ten parts of short answer type, two parts from each
unit. Fach part carries two marks. Ten big questions (guestion No. 2 to 11) will
be set from five units taking two questions from each unit. Candidates are
required two attempt five questions from these taking one question from cach
unil. Each guestion carries sixteen marks.

Unit 1: Laplace transform— Definition and its properties. Rules of manipulation, Laplace

transiorm of derivatives and integvals. Properties of inverse Laplace transform.

Convolution theorem. Complex inversion formula.

Unit 2: Fourier transform — Defiition and properties of Fourier sine, cosine and complox

transforms. Convolulion theorem. Inversion theorems. Fourier transtorm of derivatives.

Mellin transform- Definition and elementary properties. Mellin transforms of derivatives

-and integrals. Inversion theorem. Convolution theorem.

Unit 3: Infinite Hankel transform— Definition and elementary propertics. Hankgl
transtorm of derivatives. Inversion theorem. Parscval Theorem.

Solution of ordinary differential cquations with constant and variable coefficients by
Laplace transform. Application to the solution of Simple boundary value problems by
Laplace, Fourier and infiniteHankel transforms.

Unit 4: Linear integral equations— Definition and classification. Conversion of initial
and boundary value problems to an integral equation, Figen values and Eigen functions.
Solution of homogencous and general Fredholm integral equations of second kind with
separable kernels Solution of Fredholm and Volterra integral equations of second kind
by methods of successive substitutions and successive approximations. Resolvent kernel
and ils results. Conditions of uniform convergence and uniquencss of series solution.
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Unit 5: Spliution of Vollerra integral cyuations of
kemels by Laplace transform. Solution of angular miegral eguations
transtorm

Intcgral equations with symmetric kerele Orthogonal
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Fundamental propertics of eigén values and eigen Ainctibns for symmetric kemels.
Expansion in eigen functions and bilinear form, Hilbert-Schmidt thearem. Solution of
Fredholm integral equations of second kind by using Hilbert-Schmiidt theorem, Classical
Fredholm theory— Fredholm theorems. Solution of Fredholm integral equation of second

kind by using Fredholm first theorem.

Paper- IX: Reélativity and Cosmology

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. It contaliis eleven questions. First question
is compulsory. [t contains ten parts of short answer type, two parts from esach
” unit. Each part carries two marks. Ten big questions (question No. 2 to 11) will
be set from five units taking two questions from each usit. Candidates are
required (wo attempt five questions from these taking one question from each
unit. Bach question carries sixteen marks,

Unit 1: Relative Character of space and time, Principle of Relativity and its postulaies,
Derivation of special lorentz transformation equations, Composition of Parallel
velocities, Lorentz-Fitzgerald contraction formula, Time dilation, Simultaneity,
Relativistic transformation formulac for velocity, Lorentz conbraction factor, Particle
acceleration, Velocity of light as fundamental velocity, Relalivistic aberration snd its
deduction to Newtonian theory.

Unit 2: Variation of mass with velocity, Equivalence of mass and cnergy, |
Transformation formulae for mass, Momenturn and enerey, Problems on conservation of _
mass, Momentum and encrgy, Relativistic Lagrangian and Hamiltonian, Minkowski |
space, Space-like, Time-like and Light-like intervals, Null cone, Relativity and !
Causality, Proper time, World line of a particle.

Unit 3: Principles of Equivalence and General Covariance, Geodesic postulate, Mach's
principle, Newtonian approximation of equation of motion, Einstein’s field equation for |
matter and empty space, Reduction of Einstein’s field gquation to Poisson's equation, '

' Scthwarzschild exterior metric, its isotropic form and singularity, Relativistic differential
equation for orbit of the planet,

Unit 4: Three crucial tests in general Relativity and their detailed descriptions, |
Analogues of Kepler's laws in General Relativity, Trace of Einstein tensar and BNErTy-

momentum tensor tor perfect fuid, proof of its expression for pertect fluid, Schwarzs .
child interior metric and boundary conditions, Radar Echodelay (Fourth test).
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Paper— X: Industrial Mathematics
Teaching : 6 Hours per Week
Examination : Common for Regular/Non-collegiate Candidates

3 Hra. duration Theory Paper Miax. Marks 100

Note : This paper is divided into FIVE Units. It containe cleven questions. First guestior
Is compulsory. Tt contains ten parts of short answer tvpe, 1wo parls from eath
unit. Each part carries two marks. Ten big questions (question No. 2 o 11) will
be set from five units laking two gquestions from =ach unit. Candidates are
required two attempl five questions from these mKing one question fram each

unit. Each question carries sixteen marks.
Unit 1: Partial differential equations and techniques of solution, Finite difference
methods for solving PDE. Application to problems of industry with speciul reference to
Fluid Mechanics. Operational Techniques.

Unit 2: Operational Technigues. Computational procedure of Simplex method, Two-
phase Simplex method, Revised Simplex method, Duality, duel simplex method.

Unit 3: Sensitivity Analysis in Lincar Programming Problems, Varicus models of
Assignment  problems, alternate optimal solutions, post oplimality analysis in
transportation.

Unit 4: Inventory Models. EOQ models with and without shortages. EOO models with
constraints.

Unit 3: Replacement and Reliability models. Replacement of items that deteriorate,
Replacement of items that fail completely.

Rehability Theory — Coherent structure, Reliability of systems of independent
components, Bounds on system reliability, Shapes of the system reliability function,
Motion of aging, Parametric families of life distribute with Monolone failure rate.

Paper — XI: Magnetohydrodyzamics

Teaching : 6 Hours per Week
Examination : Commeon for Regular/Non-collegiate Candidates
3 Hrs. duration Theory Paper Max. Marks 100

Note : This paper is divided into FIVE Units. It contains cleven questions. Firsl question
is compulsory. It contains ten parts, two parts from each unit. Dach part carries
two marks. Ten questions (question No, 2 to 11} will be sei from five units taking
two questions from each unit. Candidates are required two attempt five questions
from these taking one question ftom each umit. Cach question carries sixteen
marks.

Unit 1: Maxwell clecromagnctic field equations. Constitutive equations of fluid mation,
Stokes hypothesis. Maxwell stress tensor. Fundamental ciuations of MagngtoMuid-
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HD boundary conditions. Inspection and Dimer

Muid, Alfven transverse waves. N

dnilysis. t-products

Unit 2: Reynolds number, Mach number, Prandt]l number Magnetic Reynolds tiumber
Magnetic pressure number, Hartmann numbser, Muegnetic parameter, Magnetic Prandi)
number and Nusselt number. Hartman; plane Poiseuilles flow and plane Couette flow
including temperature distribution. MHD' flow in a tube of rectangular cross-section
MHD pipe flow. MHD flow in annular channel. MHD tlow between two rotating coaxial
cylinders

Unit 3: MHD flow nedr & stagnation paint. MHD Reyvleigh's flow. MHD Stoke's flow
past 2 sphere, MHD Oseen's flow past a sphere. MHD boundan layer Now past a flat
plate in an aligned magnetic flow. Wilson's numarical solution lechnigue.

Unit 4: MHD boundary layer flow past a flat piate in & transverse magnetic field.
modified Rossow’s method of solution. MUD plane free fet flow. Wave and theory of

o characteristics, Equation of the charagteristics, Characteristic surfisces, MHAD
characteristic equations, MHD waves,

Unil 5: Friedriches diagrams. Dispersion relation. MIID shock waves, Generalized
Hugoniot condition. Compressive nature of MHD shocks, MHD shock wave
classification. MHD shock stability,

Paper- XTI: Advanced Numerical Analysis

Teaching : 6 Hours per Week

Examination : Common for Regular/Non-collegiate Candidates

3 Hrs. duration Theory Paper Max. Marks 100

Naute : This paper is divided into FIVE Units. It contains cleven questions, First question
is compulsory. Tt contains ten parts of short answer type, two paris from each
unil, Each part carries two marks, Ten big questions {question No. 2 to 11) will
be set from five units mking two questions [rom each unit. Candidates are
required two attempl five questions from these taking one question from each
unit, Each question carries sixieen marks.

Unit 1: lterative methods — Theory of iteration method, Acceleration of the
convergence, Chebyshev method, Muler's method, Methods t_‘er multiple and complex

roots. Newton-Raphson method for simultancous equations, Convergence of iteration
process in the ease of several unknowns,

Unit 2: Solution of polynomial equations - Polynomial equation, Real and complex
roots, Synthetic division, the Birge-Vieta, Bairstow and GraciTe’s root squaring method,
System of simultancous FEquations (Linear)- Direct method, Method of determinant,
Gauss-Jordan, LU-Factorizations-Doolitte’s, Crout's and Cholesky's. Partition method.
Method of successive approximate-conjugate pradient and relaxation methods,
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Limit - 3: Eigen vatue problems— HBasic properties of eiper

Power methods, Method for linding all eigen values of 2 matrix sl

Rutishauser miethod. Complex eigen values

Curve Fitting and Function Approximations — Least square error criterion. Linear

regression. Polynomial fitting and other curve fittings, Approximation of functions

Tavlor series and Chebyshev polynomials

Unit 4: Numerical solution of Ordinary differential Equations — ‘Taylor series Mathod,
Picard method, Runge-Kutta methods upto fourth order, Multist p i
correctar strategies), Stability analysis - Single and Multistep methods

Unit 5: BVP's of ordinary differential Equations - Boundary value problems (BVP's),
Shooting methods, Finite difference methods, Difference schemes for linear boundary
vilue problems of the type y =R8x.y),y =8x. v,y Jand y" =f (x.y)

Paper — XTIl: Computer Applications

Teaching: 4 Hours per Week for Theory Paper.

Examination: For Regular candidates only,

2% Hrs.duration Theary Paper Max.Marks ™)

2 Hrs. duration Practieal Max. Marks. 30

Note: This paper is divided into FIVE Units. It contains eleven questions. First
question is compulsory. It contains ten parts of short answer type, two parts from
each unit. Each part carries two marks. Ten big questions (question No. 2 to | 1)
will be set from five units taking iwo questions from each unit. Candidates are
required two altempt five questions from these taking one guestion from each
unit. Each question carries ten marks.

Unit 1: Computer languages, System software and application software. Windows:

Graphical user interface, control panel and all features there in files and folders

management. Using Accessories, Gelting help, copying, moving and sharing information

between programs. Setting up printer and fonts. Configuring modem.

Unit 2: Introduction to MS Word and Ms-Exeel. Algorithms and Mow charts.

Programming languages and problem solving on computers, Programming in C++

Constants and variables.

Unit 3: Arithmetic expressions, Imput-output, Condifional statements, Tmplementing

loops in programs. Defining and manipulating arravs,

Unit 4: Processing character strings, funclions. Files In C. Simple computer
programiming,
dglcy
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Practical
Teaching: 2 Hours per week
Examination: 2 Hours duration Max. Marsk: 30

Solution of linear systems — (Gauss elimination. Gauss-Seidel, Eigenvalues an
Eig{‘ll‘-'u‘a:tf1:'F — Power method and mverse power method. | .esst Squares APrOXITIALIoNn
Fitting of straight line, parabols and cubic eguation. Numerical imtegration
Traapezoidal and Simpson’s methods, Numerical solution of differential equation

Enler's method, Fourth order Runge-Kutta method

Distribution of Marks:

Twao Practical — 10 Marky each = 20 Marks
Practical Recoid =05 Marks
Viva-Yoce = (05 Marks
l'otal Marks = 30 Marks

Note:

. problems will be solved by using C/C+HMATLAR/SCILAB

2 Each candidate is required to appear in the Practical examination to be conducted
by internal and external examiners. External examiner will be appointed by the
University through BOS and internal examimer will be appointed by the Head of
the Depariment/Principal of the Colicge.

3. Hach candidate has (o prepare his/her practical record.

4. Hach candidate has to pass in Theory and Practical examinations separately.




