MAHARSHI DAYANAND UNIVERSITY, ROHTAK
SCHEME OF STUDIES & EXAMINATIONS

B.E 3" YEAR (SEMESTER - V) MECHANICAL ENGINEERING

Modified ‘E’ Scheme Effective from 2007-08

. Marks for .
Teaching Marks for | Examination Total | Duration
Course No. Course Title Schedule Class Work Marks | of Exam
L|T]| P | Total Theory |Practical
ME-301 E |Kinematics of Machines 311 - 4 50 100 - 150 3
ME-303 E |Machine Design-I 312 - 5 50 100 - 150 4
ME-305 E |Fluid Machines 311 - 4 50 100 - 150 3
ME-307 E |Internal Combustion Engines 311 - 4 50 100 - 150 3
& Gas Turbines
ME-309 E |Manufacturing Science 311 - 4 50 100 - 150 3
ME-311 E |Applied Numerical Techniques | 3 | 1 | - 4 50 100 - 150 3
& Computing (ME, AE)
ME-313 E |Kinematics of Machines Lab -l -12 2 25 - 25 50 3
ME-315E |Fluid Machines Lab -1 -2 2 25 - 25 50 3
ME-317 E |Internal Combustion Engines & | - | - | 2 2 25 - 25 50 3
Gas Turbines Lab.
ME-319 E |Applied Numerical Techniques | - | - | 2 2 25 - 25 50 3
& Computing Lab. (ME, AE)
ME-321 E |Practical Training - I -l -12 2 - - - - -
Total 181 7 110 35 400 600 100 1100
Note:

1. Assessment of Practical Training-l, undergone at the end of IV semester, will be based on
seminar, viva-voce, report and certificate of practical Training obtained by the student from the
industry. According to performance Letter Grades A, B, C, F are to be awarded. A student who

is awarded ‘F’ grade is required to repeat Practical Training.

2. Students will be allowed to use Non-Programmable Scientific Calculator. However, sharing of calculator

will not be permitted in the examination.




ME-301 E KINEMATICS OF MACHINES

Sessional : 50 Marks

Theory : 100 Marks
T P Total : 150 Marks
1 - Duration of Exam : 3 Hrs.

w

Unit I Introduction: mechanism and machines, kinematic links, kinematic pairs, kinematic
chains, plane and space mechanism, kinematic inversion, equivalent linkages, four link
planar mechanisms, mobility and range of movement, straight line mechanisms, steering
mechanisms, pantograph, problems.

Unit II Kinematic Analysis of Plane Mechanisms: displacement analysis, general plane motion,
instantaneous center of velocity, graphical and analytical methods of velocity and
acceleration analysis, problems.

Unit 111 Cams: classification of cams and followers, disc cam nomenclature, construction of
displacement, velocity and acceleration diagrams for different types of follower motions,
analysis of follower motions, determination of basic dimension, synthesis of cam profile
by graphical and analytical approaches, cams with specified contours, tangent and
circular are cams, problems.

Unit IV Gears: fundamental law of gearing, involute spur gears, characteristics of involute action,
Interference and undercutting, center distance variation, involutometry, non standard gear
teeth, helical, spiral bevel and worm gears, problems.

Unit V Gear Trains: synthesis of simple, compound and reverted gear trains, analysis of epicylic
gear trains, problems.

Unit VI Kinematic synthesis of Mechanisms. Type, number and dimensional synthesis, function
generation, path generation and body guidance two and three position synthesis of four
bar and slider crank mechanisms by graphical and analytical methods, Freudenstein’s
equation, precision positions, structural error; Chebychev spacing, transmission angle,
problems.

Unit VII Kinematics of Spatial Mechanisms: introduction, link coordinate system, homogeneous
transformation matrix, loop closure equation, kinematics of robotic manipulators,
problems.

Text Books :
1. Theory of Mechanisms and Machines: Amitabha Ghosh and Ashok kumar Mallik, Third
Edition Affiliated East-West Press.
2. Theory of Machines and Mechanisms: Joseph Edward Shigley and John Joseph Uicker, Jr.
Second Edition, MGH, New York.

Reference Books :

1. Mechanism and Machine Theory : J.S. Rao and R.V. Dukkipati Second Edition New age
International.

2. Theory and Machines : S.S. Rattan, Tata McGraw Hill.

Note: In the semester examination the examiner will set 8 questions, at least one question from
each unit. Students will be required to attempt 5 questions.



Unit I

Unit 11

Unit I1I

Unit IV

Unit vV

Unit VI

Unit VII

Unit VIII

Text Books:

ME- 303 E MACHINE DESIGN -1

Sessional : 50 Marks
P Theory : 100 Marks
- Total : 150 Marks

Duration of Exam : 4 hrs.

Design Philosophy:  Problem identification- problem statement, specifications, constraints,
Feasibility study-technical feasibility, economic & financial feasibility, societal & environmental
feasibility, Generation of solution field (solution variants), Brain storming, Preliminary design,
Selection of best possible solution, Detailed design, Selection of Fits and tolerances and analysis
of dimensional chains.

Selection of Materials: Classification of Engg. Materials, Mechanical properties of the commonly
used engg. Materials, hardness, strength parameters with reference to stress-strain diagram, Factor
of safety.

Mechanical Joints: ISO Metric Screw Threads, Bolted joints in tension, Eccentrically loaded bolted
joints in shear and under combined stresses, Design of power screws, Design of various types of
welding joints under different static load conditions.

Riveted Joints, Cotter & Knuckle Joints: Design of various types of riveted joints under different
static loading conditions, eccentrically loaded riveted joints, design of cotter and knuckle joints.

Belt rope and chain drives: Design of belt drives, Flat & V-belt drives, Condition for Transmission
of max. Power, Selection of belt, design of rope drives, design of chain drives with sprockets.

Keys, Couplings & Flywheel: Design of Keys — Flat, Kennedy Keys, Splines, Couplings design —
Rigid & Flexible coupling, turning Moment diagram, coefficient of fluctuation of energy and speed,
design of flywheel — solid disk & rimmed flywheels.

Clutches: Various types of clutches in use, Design of friction clutches — Disc. Multidisc, Cone &
Centrifugal, Torque transmitting capacity.

Brakes: Various types of Brakes, Self energizing condition of brakes, Design of shoe brakes —
Internal & external expanding, band brakes, Thermal Considerations in brake designing.

1. Mechanical Engg. Design - First Metric Editions: Joseph Edward Shigley-MGH, New York.
2. Design of Machine Elements — V.B. Bhandari — Tata McGraw Hill, New Delhi.
3. PSG Design Data Book

Reference Books :

1. Engineering design — George Dieter, MGH, New York.

Product Design and Manufacturing , A.K.Chitale and R.C.Gupta, PHIL.
Machine Design An Integrated Approach: Robert L.Norton, Addison Wesley.
Machine Design : S.G. Kulkarini - Tata MacGraw Hill.

Design of machine elements-C S Sharma, Kamlesh Purohit, PHI.

nh N

Note: 1. In the semester examination the examiner will set 8 questions, at least one question from
each unit. Students will be required to attempt 5 questions.

2. The paper setter will be required to mention in the note in the question paper that the use of only
PSG Design Data book is permitted.



Unit 1I

Unit 111

Unit IV

Unit V

Unit VI

Unit VII

Unit VIII

Text Books :

ME-30S E FLUID MACHINES

Sessional : 50 Marks
Theory : 100 Marks
Total : 150 Marks

Duration of Exam : 3 Hrs.

Impact of free jets: Impulse — momentum principle, jet impingement - on a stationary flat plate,
inclined plate and a hinged plate, at the center of a stationary vane, on a moving flat plate,
inclined plate, a moving vane and a series of vanes, Jet striking tangentially at the tip of a
stationary vane and moving vane(s), jet propulsion of ships. Problems

Impulse Turbines: Classification — impulse and reaction turbines, water wheels, component parts,
construction, operation and governing mechanism of a Pelton wheel, work done, effective head,
available head and efficiency of a Pelton wheel, design aspects, speed ratio, flow ratio, jet ratio,
number of jets, number of buckets and working proportions, Performance Characteristics,
governing of impulse turbines. Problems

Francis Turbines: Component parts, construction and operation of a Francis turbine, governing
mechanism, work done by the turbine runner, working proportions and design parameters, slow,
medium and fast runners, degree of reaction, inward/outward flow reaction turbines, Performance
Characteristics, Problems.

Propeller and Kaplan turbines: Component parts, construction and operation of a Propeller,
Kaplan turbine, differences between the Francis and Kaplan turbines, draft tube - its function and
different forms, Performance Characteristics, Governing of reaction turbine, Introduction to new
types of turbine, Deriaz ( Diagonal ), Bulb, Tubular turbines, Problems.

Dimensional Analysis and Model Similitude: Dimensional homogeneity, Rayleigh’s method and
Buckingham’s m-theorem, model studies and similitude, dimensionless numbers and their
significance. Unit quantities, specific speed and model relationships for turbines, scale effect,
cavitations — its causes, harmful effects and prevention, Thomas cavitation factor, permissible
installation height, Problems.

Centrifugal Pumps: Classification, velocity vector diagrams and work done, manometric
efficiency, vane shape, head capacity relationship and pump losses, pressure rise in impeller,
minimum starting speed, design considerations, multi-stage pumps. Similarity relations and
specific speed, net positive suction head, cavitation and maximum suction lift, performance
characteristics. Brief introduction to axial flow, mixed flow and submersible pumps, Problems.

Reciprocating Pumps: Construction and operational details, discharge coefficient, volumetric
efficiency and slip, work and power input, effect of acceleration and friction on indicator diagram
(pressure — stroke length plot), separation, air vessels and their utility, rate of flow into or from
the air vessel, maximum speed of the rotating crank, characteristic curves, centrifugal vs
reciprocating pumps, brief introduction to screw, gear, vane and radial piston pumps, Problems.
Hydraulic systems: Function, construction and operation of Hydraulic accumulator, hydraulic
intensifier, hydraulic crane, hydraulic lift and hydraulic press, Fluid coupling and torque
converter, Hydraulic ram, Problems.

e Hydraulics & Fluid Mechanics — Modi & Seth, Pub. - Standard Book House, N.Delhi
e Hydraulic Machines — Jagdish Lal, Metropolitan
Reference Books :
e Fluid Mechanics and Hydraulic Machines — S S Rattan, Khanna Publishers
e Introduction to Fluid Mechanics and Fluid Machines — S K Som and G Biswas, Tata McGraw Hill
e Fluid Mechanics and Fluid Power Engineering — D S Kumar, S K Kataria and Sons
Note: 1. In the semester examination the examiner will set 8 questions, at least one question from each
unit. Students will be required to attempt S questions.



ME- 307 E INTERNAL COMBUSTION ENGINES & GAS TURBINES

L T P
3 1 -
UNIT -1

UNIT - 11
UNIT - I11
UNIT -1V
UNIT -V
UNIT - VI
UNIT - VI1
UNIT - VIII
Text Books:

Sessional : 50 Marks
Theory : 100 Marks
Total : 150 Marks

Duration of Exam : 3 Hrs.

Air Standard Cycles: Internal and external combustion engines; classification of 1.C.
Engines, Cycles of operation in four stroke and two stroke I.C. Engines, Wankel Engines,
Assumptions made in air standard cycle; Otto cycle; diesel cycle, dual combustion cycle,
comparison of Otto, diesel and dual combustion cycles; sterling and Ericsson cycles; air
standard efficiency, specific work output, specific weight; work ratio; mean effective
pressure; deviation of actual engine cycle from ideal cycle. Problems.

Carburetion, fuel Injection and Ignition systems: Mixture requirements for various
operating conditions in S.I. Engines; elementary carburetor, Requirements of a diesel
injection system; types of inject systems; petrol injection, Requirements of ignition
system; types of ignition systems ignition timing; spark plugs. Problems.

Combustion in I.C. Engines : S.I. engines; Ignition limits; stages of combustion in S.I.
Engines; Ignition lag; velocity of flame propagation; detonation; effects of engine
variables on detonation; theories of detonation; octane rating of fuels; pre-ignition; S.I.
engine combustion chambers, Stages of combustion in C.I. Engines; delay period;
variables affecting delay period; knock in C.I. engines, Cetane rating; C.I. engine
combustion chambers.

Lubrication and Cooling Systems: Functions of a lubricating system, Types of
lubrication system; mist, wet sump and dry sump systems; properties of lubricating oil;
SAE rating of lubricants, engine performance and lubrication, Necessity of engine
cooling; disadvantages of overcooling; cooling systems; air-cooling, water cooling;
radiators.

Engine Testing and Performance: Performance parameters: BHP, IHP, mechanical
efficiency, brake mean effective pressure and indicative mean effective pressure, torque,
volumetric efficiency; specific fuel consumption (BSFC, ISFC), thermal efficiency; heat
balance; Basic engine measurements; fuel and air consumption, brake power, indicated
power and friction power, heat lost to coolant and exhaust gases; performance curves.
Problems.

Air pollution from I.C. Engine and Its remedies: Pollutants from S.I. and C.1. Engines,
Methods of emission control; alternative fuels for I.C. Engines; the current scenario on
the pollution front.

Rotary Compressors: Root and vane blowers; Static and total head values; Centrifugal
compressors- Velocity diagrams, slip factor, ratio of compression, pressure coefficient,
pre-whirl; Axial flow compressor- Degree of reaction, polytropic efficincy, surging,
choking and stalling, performance characteristics, Problems.

Gas Turbines: Brayton cycle; Components of a gas turbine plant; open and closed types
of gas turbine plants; Optimum pressure ratio; Improvements of the basic gas turbine
cycle; multi stage compression with inter-cooling; multi stage expansion with reheating
between stages; exhaust gas heat exchanger, Applications of gas turbines. Problems.

1. Internal Combustion Engines —V. Ganesan, Pub.-Tata McGraw-Hill.
2.Gas Turbines - V. Ganesan, Pub.- Tata McGraw Hill.
3. Engineering fundamental of the I.C.Engine — Willard W. Pulkrabek Pub.-PHI,India

Reference Books:

1. Internal Combustion Engines & Air pollution- Obert E.F, Pub.-Hopper & Row Pub., New York

2.Internal Combustion Engines Fundamentals- John B. Heywood, Pub.-McGraw Hill, New York

Note: In the semester examination the examiner will set 8 questions, at least one question from
each unit. Students will be required to attempt 5 questions.



Unit I

Unit I

Unit 1T

Unit IV

Unit V

Unit VI

Unit VII

Unit VIII

Text Books

ME- 309 E MANUFACTURING SCIENCE

P Sessional : 50 Marks
- Theory : 100 Marks
Total : 150 Marks

Duration of Exam : 3 Hrs

Mechanism of Metal Cutting: Deformation of metal during machining, nomenclature of
lathe, milling tools, mechanics of chip formation, built-up edges, mechanics of
orthogonal and oblique cutting, Merchant cutting force circle and shear angle relationship
in orthogonal cutting, factors affecting tool forces. Cutting speed, feed and depth of cut,
surface finish. Temperature distribution at tool chip interface. Numericals on cutting
forces and Merchant circle.

Cutting Tool Materials & Cutting Fluids: Characteristics of tool materials, various types
of cutting tool materials, coated tools, cutting tool selection, Purpose and types of cutting
fluids, basic actions of cutting fluids, effect of cutting fluid on tool life, selections of
cutting fluid.

Tool Wear and Machinability: Types of tool wear, tool life, factors governing tool life,
Machinability: Definition and evaluation. Economics of machining. Numericals on tool
life.

Gear Manufacturing: Introduction, methods of manufacture. Gear generation and
forming: Gear cutting by milling, single point form tool, gear hobbing and shaping. Gear
finishing operations: Gear shaving, gear burnishing, gear grinding, lapping.

Unconventional Machining Processes: Abrasive jet machining: Principles, applications,
process parameters. Ultrasonic machining: Principles, applications, analysis of process
parameters. Electro-chemical machining and grinding: Principles, classifications, choice
of electrolytes, applications. Electric discharge machining: Principles, selection of tools
materials and dielectric fluid. Electron beam machining: Generation of electron beam,
relative merits and demerits. Laser beam machining: Principles and applications.

Jigs & Fixtures: Introduction, location and location devices, clamping and clamping
devises, Drill Jigs, Milling Fixtures.

Manufacturing Accuracy: Product cycle in manufacturing, part print analysis, location
principles, tolerance stacking, accuracy of machining, operation selection, tolerance
analysis.

Metrology & Machine Tools Testing: Tolerances, limits and fits, methods of linear
measurement and angular measurement, Go and No Go gauges. Introduction to Machine
tools testing, measuring instruments used for testing, test procedures, acceptance tests of
machine tools.

1. Manufacturing Technology — Metal cutting and machine Tools: P.N. Rao, T.M.H, New Delhi

2. Introduction to Jig and Tool Design: Kempster M.H.A, Hodder & Stoughton, England
Reference Books

1. Principles of Machine Tools — G.C. Sen & A. Bhattacharya, Tata McGraw Hill, New Delhi

2. Manufacturing Engg.& Tech, Kalpakian, Serope Addison -Wisly Publishing Co. New York.

3. Modern Machining Processes: P.C. Pandey & H.S. Shan, T.M.H. Company, New Delhi

4. Text Book of Production Engineering: P.C. Sharma, S.Chand & Sons.
Note: In the semester examination the examiner will set 8 questions, at least one question from

each unit. Students will be required to attempt 5 questions.



ME -311 E APPLIED NUMERICAL TECHNIQUES AND COMPUTING

L T P Sessional marks : 50
3 1 - Theory marks ;100
Total marks : 150

Duration of exam : 3 hrs

UNIT -1 ERRORS IN NUMERICAL CALCULATIONS
Introduction, Numbers and their accuracy, Absolute, relative and percentage errors and their analysis,
General error formula.

UNIT - 11 INTERPOLATION AND CURVE FITTING
Taylor series and calculation of functions, Introduction to interpolation, Lagrange approximation, Newton
Polynomials, Chebyshev Polynomials, Least squares line, curve fitting, Interpolation by spline functions.

UNIT - 111 NUMERICAL DIFFERENTIATION AND INTEGRATION
Approximating the derivative, Numerical differentiation formulas, Introduction to Numerical quadrature,
Newton-Cotes formula, Gaussion Quadrature.

UNIT -1V SOLUTION OF NONLINEAR EQUATIONS
Bracketing methods for locating a root, Initial approximations and convergence criteria, Newton- Raphson
and Secant methods, Solution of problems through a structural programming language such as C or Pascal.

UNIT -V SOLUTION OF LINEAR SYSTEMS
Direct Methods, Gaussian elimination and pivoting, Matrix inversion, UV factorization, Iterative methods
for linear systems, Solution of problems through a structured programming language such as C or Pascal.

UNIT - VI EIGEN VALUE PROBLEMS
Jacobi, Given’s and Householder’s methods for symmetric matrices, Rutishauser method for general
matrices, Power and inverse power methods.

UNIT - VII SOLUTION OF DIFFERENTIAL EQUATIONS
Introduction to differential equations, Initial value problems, Euler’s methods, Heun’s method, Runge-
Kutta methods, Taylor series method, Predictor-Corrector methods, Systems of differential equations,
Boundary valve problems, Finite-difference method, Solution of problems through a structured
programming language such as C or Pascal.

UNIT - VIII PARTIAL DIFFERENTIAL EQUATIONS, EIGENVALUES AND EIGENVECTORS
Solution of hyperbolic, parabolic and elliptic equations, The eigenvalue problem, The power method and
the Jacobi’s method for eigen value problems, Solution of problems through a structural programming
language such as C or Pascal.

Text Books:
1. Numerical Methods for Mathematics, Science and Engineering by John H.Mathews, PHI New Delhi.
2. Applied Numerical Methods — Carnahan, B.H., Luthar, H.A. and Wilkes, J.O., Pub.- J. Wiley, New York

Reference Books:

1. Numerical Solution of Differential Equations, by M.K. Jain, Published by Wiley Eastern, New York.
2. Introductory Methods of Numerical Analysis by S.D. Sastry, Published by Prentice Hall of India.
3. Numerical Methods — Hornbeck, R.W. , Pub.- Prentice Hall, Englewood Cliffs, N.J.

Note: 1. Programming exercises may be done in MATLAB.
2. The Instructor of the course may cover the use of software MATHEMATICA in
the tutorial class.
3. In the semester examination, the examiner will set eight questions, at least one
question from each unit. The students will be required to attend only 5 questions.



ME- 313 E KINEMATICS OF MACHINES LAB

Sessional : 25 Marks
P Practical : 25 Marks
2 Total : 50 Marks

Duration of Exam : 3 Hrs.

List of Experiments :

1.

2.

10.

1.

12.

13.

14.

To study various types of Kinematic links, pairs, chains and Mechanisms.
To study inversions of 4 Bar Mechanisms, Single and double slider crank mechanisms.

To plot slider displacement, velocity and acceleration against crank rotation for single slider
crank mechanism.

To find coefficient of friction between belt and pulley.

To study various type of cam and follower arrangements.

To plot follower displacement vs cam rotation for various Cam Follower systems.
To generate spur gear involute tooth profile using simulated gear shaping process.
To study various types of gears — Helical , cross helical worm, bevel gear.

To study various types of gear trains — simple, compound, reverted, epicyclic and
differential.

To find co-efficient of friction between belt and pulley.
To study the working of Screw Jack and determine its efficiency.

Create various types of linkage mechanism in CAD and simulate for motion outputs and study
the relevant effects.

Creation of various joints like revolute, planes, spherical, cam follower and study the degree of
freedom and motion patterns available.

To design a cam profile by using the requirement graph using on-line engineering handbook
and verify the same using a 3D mechanism on CAD.

Note : 1. At least Ten experiments are to be performed in the Semester.

2. At least eight experiments should be performed from the above list. However these

experiments should include experiments at Sr. No. 12, 13 and 14. Remaining two
experiments may either be performed from the above list or as designed & set by the
concerned institution as per the scope of the syllabus.



ME-31SE FLUID MACHINES LAB.

L T P Sessional . 25 Marks
- - 2 Practical : 25 Marks
Total : 50 Marks

Duration of Exam.: 3 Hrs.

List of Experiments :

1.

2.

10.

11.

12.

To study the constructional details of a Pelton turbine and draw its fluid flow circuit.

To draw the following performance characteristics of Pelton turbine-constant head,
constant-speed and constant efficiency curves.

To study the constructional details of a Francis turbine and draw its fluid flow circuit.

To draw the constant head, constant speed and constant efficiency performance
characteristics of  Francis turbine.

To study the construction details of a Kaplan turbine and draw its fluid flow circuit.
To draw the constant head, speed and efficiency curves for a Kaplan turbine.
To study the constructional details of a Centrifugal Pump and draw its characteristic curves.

To study the constructional details of a Reciprocating Pump and draw its characteristics
curves.

To study the construction details of a Gear oil pump and its performance curves.
To study the constructional details of a Hydraulic Ram and determine its various efficiencies..
To study the constructional details of a Centrifugal compressor.
To study the model of Hydro power plant and draw its layout.
NOTE : 1. Atleast ten experiments are to be performed in the Semester.
2. At least seven experiments should be performed from the above list.
Remaining three experiments may either be performed from the above

list or designed & set by the concerned institution as per the scope of
the syllabus.



L T P
2

ME-317E I.C. ENGINES & GAS TURBINES LAB

Sessional . 25 Marks
Practical : 25 Marks
Total : 50 Marks
Duration of Exam. : 3 Hurs.

List of Experiments :

1.

10.

1.

12.

NOTE:

To study the constructional details & working principles of two-stroke/ four stroke petrol
engine.

To study the constructional detail & working of two-stroke/ four stroke diesel engine.

Analysis of exhaust gases from single cylinder/multi cylinder diesel/petrol engine by Orsat
Apparatus.

To prepare heat balance sheet on multi-cylinder diesel engine/petrol engine.

To find the indicated horse power (IHP ) on multi-cylinder petrol engine/diesel engine by
Morse Test.

To prepare variable speed performance test of a multi-cylinder/single cylinder petrol
engine/diesel engine and prepare the curves (i) bhp, ihp,thp, vs speed ( ii) volumetric

efficiency & indicated specific specific fuel consumption vs speed.

To find fhp of a multi-cylinder diesel engine/petrol engine by Willian’s line method & by
motoring method.

To perform constant speed performance test on a single cylinder/multi-cylinder diesel engine
& draw curves of (i) bhp vs fuel rate, air rate and A/F and (i1) bhp vs mep, mech efficiency
& sfc.

To measure CO & Hydrocarbons in the exhaust of 2- stroke / 4-stroke petrol engine.

To find intensity of smoke from a single cylinder / multi-cylinder diesel engine.

To draw the scavenging characteristic curves of single cylinder petrol engine.

To study the effects of secondary air flow on bhp, sfc, Mech. Efficiency & emission of a
two-stroke petrol engine.

1. Atleast ten experiments are to be performed in the Semester.

2. At least seven experiments should be performed from the above list. Remaining three
experiments may either be performed from the above list or designed & set by the
concerned institution as per the scope of the syllabus.



10.

ME- 319 E APPLIED NUMERICAL TECHNIQUES AND COMPUTING LAB.

L T P Sessional marks : 25
- - 2 Practical marks : 25
Total marks 50

Duration of exam : 3 hrs

The students will be required to carry out the following exercises, that are based on the
theory course ME-311 Numerical Methods and Computing, with the help of MATLAB
software / Pascal / C / C++ on personal computer.

Solution of Non-linear equation in single variable using the method of successive bisection.

Solution of Non-Linear equation in single variable using the Newton Raphson, Secant, Bi —
Section and Modified Eualer’s, method.

Solution of a system of simultaneous algebraic equations using the Gaussian elimination
procedure.

Solution of a system of simultaneous algebraic equations using the Gauss-Seidel iterative
method.

Solution of a system of simultaneous algebraic equations using the Gauss-Seidel iterative method
employing the technique of successive relaxation.

Numerical solution of an ordinary differential equation using the Euler’s method.
Numerical solution of an ordinary differential equation using the Runge - Kutta 4™ order method.
Numerical solution of an ordinary differential equation using the Predictor — corrector method.

Numerical solution of a system of two ordinary differential equation using Numerical
intergration.

Numerical solution of an elleptic boundary value problem using the method of Finite
Differences.



ME - 321 E PRACTICAL TRAINING -1

At the end of fourth semester each student would undergo six weeks Practical Training in an
industry/ Professional organization / Research Laboratory with the prior approval of the Director-
Principal/ Principal of the concerned college and submit a written typed report along with a
certificate from the organization. The report will be a evaluated during V Semester by a Board of
Examiners to be appointed by the Director-Principal/ Principal of the concerned college who will
award one of the following grades:

Excellent A
Good B
Satisfactory C
Not satisfactory F

A student who has been awarded ‘F’ grade will be required to repeat the practical training.



