™~ Jabalpu. Engineering College, Jabalpur )

Semester 11 (Set-A)Credit Based Grading System (CBGS) w.e.f. July 2017

Scheme of Examination
Bachelor of Technology B.Tech. (Common to all Disciplines)
Branches(IT,EC,EE,IP)

Subject wise distribution of marks and corresponding credits

Maximum Marks Allotted Total
’ Hours / week. ! Total Marks
3 Theory Practical Credits
S. Subject : ’
Subject Name & Title Mid
No. Code End Quiz, End | Lab Work Total
Sem | O™ | Acsignment | § Mark E.| T
e MST ssignmen em. arks
1 BT2001 | Engineering Physics 70 20 10 30 20 150 3 1 2 6
2 BT2002 Mathematics - 11 70 20 10 - - 100 3 1 4
3 BT2003 | Basic Mechanical Engineering 70 20 10 30 20 150 3 1 D 6
Basic Civi e .
4 §ugagey | De CHU Engmenting & 70 20 10 30 | 20 150 3 1 i 6
Engineering Mechanics _
5 BT2005 Basic Computer Engineering 70 20 10 30 .20 150 3 1 2 6
6 BT2006 | Language Lab - - - 30 .20 50 - - 2 2
Total 350 100 50 150 - 100 750 15 5 10 30 750
MST: Minimum of two mid semester tests to be conducted. L: Lecture T: Tutorial  P: Practical

e Students have to go for Industrial Training /Internship ©of 4 weeks at the end of II Semester.
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B.TECH. Il SEMESTER SET-A
BRANCHES (IT, EC, EE, IP)
ENGINEERING PHYSICS

Grade for End Sem. | CGPA at the end of
Corie Subject Title Subject Code T e
: _ : every even semester
T P
B.E. Engineering Physics BT2001 ‘Min. Min. |~ 59
“D” “D”

Course Outcomes: _
At the end of the course, the student will be able to:

CO1 | To develop the basic understanding for Electrodynamics, Plasma & Astrophysics.

CO2 | To understand the concepts of Modern Physics (Quantum Mechanics)

CO3 | To understand the salient properties of Light (EM waves)

CO4 | Develop the understanding of Physics of Nucleus and Nanotechnology

COS5 | To develop the basic idea about concepts of Optical Fibre, propagation, communication and Laser physics

Unit- I: ;
Electrodynamics: Gradient, Divergence and Curl. Gauss Divergence Theorem, Stokes theorem. Introduction to
Dielectrics, Electric Polarization P, Displacement vector D, Relation between D,E and P.
Plasma & Astrophysics: Definition of Plasma, Quasi neutrality, Debye length and Debye potential. Origin of
Geomagnetic field. Geomagnetic field variations. Solar variations. Heliosphere

Unit - 11: A N S PR & AT ;
Quantum Mechanics: Basic ideas of quantum mechanics. deBroglié’s hypothesis. Davisson and Germer
experiment. Group & Phase velocity, Heisenberg’s Uncertainty principle, Compton Effect. Wave function ()
and its physical significance. Schrédinger Time Dependent & Time Independent wave equation.

Unit- III:
Optics: Interference on the basis of Division of wavefront (Fresnel Biprism) and Division of amplitude
(Interference in Thin films .& Newton’s Rings). Diffraction of light, Diffraction at Single-Slit. Plane
Transmission grating (PTG). Concept of Polarized light, Brewster’s law, Nicol Prism.

Unit -IV: 1 : T e
Nuclear Physics: Static properties of Nucleus. Liquid Drop Model and Semi-empirical mass formula. Particle
Accelerators: Linear Accelerator (LINAC), Cyclotron, Betatron. Geiger Miiller counter and Bainbridge mass
spectrograph. '
Nano Technology: Elementary ideas about Nano science & Nano Technology and its applications in science
and engineering.

Unit -V:
Laser: Einstein’s coefficients, Principle and properties of Laser. Construction, working, energy level diagram
and applications of Ruby Laser, He-Ne Laser and semiconductor Laser.
Fiber Optics: Fundamental ideas and applications of optical fiber, Types of Optical Fiber on the basis of mode,
material and refractive index. Propagation of signal into optical fiber, Numerical aperture & V-number of an
optical fiber, Dispersion in optical fibers. Losses in optical fibers.

Books References:

1. Concepts of Modern Physics by Arthur Beiser

Fundamentals of Physics by Resnick, Halliday & Walker

A Text Book of Engineering Physics by Navneet Gupta & S.K.Tiwary

Plasma Physics by S.N.Sen

Introduction to Astrophysics by Baidyanath Basu (PHI)
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ENGINEERING PHYSICS LAB

List of Physics Experiment:
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10.
11
12.

13.

14.
15.
16.
17,
18.
9.
20.
21.

To determine the resistance per unit length (p) of material of given wire using Carey foster bridge.

To determine refractive index (u) of the material of prism using spectrometer.

To determine depressive power (w) of a prism.

To determine grating element (e) of a plane transmission grating (PTG).

To determine the wavelength (1) of green light using plane transmission grating (PTG) and spectrometer.
To determine wavelength of red light using diode laser and plane transmission grating (PTG).

- To determine the radius of curvature (e)of a Plano-convex lens using Newton’s ring method.

To draw a graph between reflective index (u) and wavelength (1) for light of

Different wavelength using the mercury vapour lamp with the help of spectrometer and with this to verify the
Cauchys formula. :

To draw a graph between the angles of minimum deviation (&,,) and wavelength (1) for light of different
wavelength using the mercury vapor lamp with the help of spectrometer.

To determine the wavelength (1) of the given monochromatic lightwith the help of Newton’s circular fringes.
To determine the refractive index (u) of a liquid by Newton’s ring method.

To determine the wavelength of main spectral lines of radium lamp with the help of plane transmitting grating
(PTG).

To determine the temperature coefficient of (@) of resistance of given material with the help of Carey Foster
Bridge.

To determine the resolving power of plane diffracting grating.

To determine the energy band gap of a semiconductors using a junction diode.

To determine the resolving power of telescope.

To plot the V-I characteristics of P-N junction diode.

To plot the V-I characteristics of Zener diode.

To plot the V-I characteristics of NPN transistor.

To plot the V-I characteristics of LED.

Study of nano materials synthesis .

Engineering Physics



B.TECH. Il SEMESTER SET-A
BRANCHES (IT, EC, EE, IP) -
MATHEMATICS-II

Grade for End Sem. CGPA at the end of
Canice Subject Title Subject Code e
T P every even semester
B.E. Mathematics-II BT2002 Min. Min. 5.0
“D” “D”

COURSE OUTCOMES: At the end of the course, the student will be able to

CO1 | Solve the ordinary differential equation of second order with variable coefficients using suitable methods.
CO 2 | Apply the concept of Bessel’s and Lengredre Functions.

CO 3 | Solve any given partial differential equation

CcO4 | Apply the concept of Partial differential equation to solve the various engineering problems.

COS5 | Understand the concept of Fourier Series and its applications.

CO6 | Understand tﬁé é:-rflcé‘ét_.(")f I;aplace Transféﬁnations and its applications. & '— st

CO7 | Apply the notion of vector calculus to line and surface integrals arising in various engineering problems

Mapping of Course outcomes with program outcomes:

Course
Out PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8
come : .
co1 2 1 2
C02 2 1 2
Co3 2 - 2
co4 2 - 2
CO5 2 1 1 1 1 2
co6. * 2 Tl S| A 1 ; 2
co7 2 : 1 ' 2
COURSE CONTANT:
Unit-I:

Second order ordinary differential equations with variable coefficients using one solution known, Removal of
first derivative, Change of independent variable, Method of operational factor, Method of variation of
parameters, Solution of Second order ordinary differential equations by series method.

Unit-II:
Bessel’s equation, Bessel’s function, recurrence relations, Orthogonality, generating function of Bessel’s
function, Trigonometric expansion involving Bessel’s function. Legendre’s equation, Legendre’s function
Rodrigue’s formula, Recurrence relation, Generating function and Orthogonality of Legendre’s polynomial.

W
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Unit-11I:
Partial differential equations: Formulation of Partial differential equation , Solution of first order linear Partial
differential equations, first order non-linear Partial differential equations, Homogeneous linear Partial
differential equations with constant coefficients of second and higher order, Method of separation of variables,
applications of PDE in the solution of one dimensional Heat and Wave equations.

Unit-IV:
Fourier series, Conditions for Fourier expansion, having finite number of discontinuities, Change of interval and
half range series. Practical Harmonic Analysis. Laplace transform and inverse Laplace transform of simple
functions, their elementary properties and application in solution of ordinary differential equations.

Unit-V:
Vector Calculus, Vector differentiation, Velocity and Acceleration, Gradient, Dlvergence and Curl, Line and
Surface integral, Stoke’s and Gauss’s divergence theorem.

Books References:

Higher Engineering Mathematics by B.V. Ramana, TMH.

Higher Engineering Mathematics by B.S. Grewal, Khanna Publishers.

Advanced Engineering Mathematics by Erwin Kreyszig, John Willey & Sons.

Partial differential equation by Duchateau, Schaum Series.

Laplace Transform by R.V. Churchill.

AE o ol

Mathematics-1II



B.TECH. II SEMESTER SET-A
BRANCHES (IT, EC, EE, IP)
BASIC MECHANICAL ENGINEERING

Subject | Grade for End Sem. | CGPpA at the end of
Course "~ Subject Title
Code T P every even semester
B.E. Basic Mechanical Engineering BT2003 Min. Min. 5.0
“D” ‘SD”

. Course Objectives:
1. To familiarize with the basics concepts of mechamcal engineering.
2. To familiarize with the scope of mechanical engineering.
3. To familiarize with the job prospects of mechanical engineer.
Unit -1:
Materials: Classification of engineering material, Composition of Cast iron and Carbon steels, Iron Carbon
diagram. Alloy steels their applications. Mechanical properties like strength, hardness, toughness ,ductility,
brittleness , malleability etc. of materials , Tensile test- Stress-strain diagram of ductile and brittle materials
,Hooks law and modulus of elasticity, Hardness and Impact testing of materials, BHN etc.
Unit -II: ' :
Measurement: Concept of measurements, errors in measurement, Temperature, Pressure, Velocity, Flow strain,
Force and torque measurement, Venire caliper, Micrometer, Dial gauge, Slip gauge, Sine-bar and Combination

set.

_Production Engineering: Elementary theoretical aspects of production processes like castmg, carpentry,

weldlng etc. Introduction to Lathe and Drilling machines and their various operations. s
Unit-III: )

Fluids: Fluid properties pressure, density and viscosity etc. Types of fluids, Newton’s law of viscosity, Pascal’s
law, Bernoulli’s equation for incompressible fluids, only working principle of Hydraulic machines, pumps,
turbines, Reciprocating pumps.
Unit-1V:
Thermodynamics: Thermodynamic system, properties, state, process, Zeroth, First and second law of
thermodynamics, thermodynamic processes at constant pressure, volume, enthalpy & entropy.
Steam Engineering: Classification and working of boilers, mountings and accessories of boilers, Efficiency
and performance analysis, natural and artificial draught, steam properties, use of steam tables.
Unit- V:
Reciprocating Machines: Working principle of steam Engine, Carnot, Otto, Diesel and Dual cycles P-V& T-S
diagrams and its efficiency, working of two stroke &four stroke Petrol & Diesel engines.Working principle of
compressor. ‘
Books Reference:
1. Kothandaraman&Rudramoorthy, Fluid Mechanics & Machinery, New Age.
2. Nakra&Chaudhary, Instrumentation and Measurements, TMH.
3. Nag P.K, Engineering Thermodynamics,T M H.
4. Ganesan, Internal Combustion Engines, TM H.
5. Agrawal C M, Basic Mechanical Engineering, Wiley Publication.
6. AchuthanM, Engineering Thermodynamics, PHI.
Course Outcome:
COI : Learned about different mechanical materials, selection and use.

CO2 : Capable to measure the mechanical components.

CO3 : Ability for selection and applications of machine tools for given job.

CO4 : Understand the principles of fluid mechanics and applications in mechanical engineering.

COS5 : Capable to solve numerical problems on thermodynamics and steam.

CO6 :Understand the working of various internal and external combustionengines, reciprocating machines.

W Basic Mechanical Engineering




Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS
Outcome
COl - 2 - - 2 : - '
co2 - 1 > 2 - 1 - -
CO3 1 - 1 - - - 1 =
CO4 - 1 2 = F . - 1
COS - - 2 1 1 af. 1t -
CO6 g 1 2 - E 1 £ ]
Evaluation:

Evaluation will be continuous an integral part of the class followed by the final examination as well as through
external assessment.

BASIC MECHANICAL ENGINEERING LAB

List of Suggestive Core Experiments:
Theory related Eight to Ten experiments including core experiments as follows:

Tensile testing of standard Mild Steel specimen.

Verification of Bernoulli’s Theorem.

Linear and Angular measurement using, Micrometer, Slip Gauges, Dial Gauge and Sine-bar.
Study of different types of Boilers and Mountings.

Study of different steam Engines.

Study of different IC Engines.

Study of Lathe & Drilling Machines.

Study of UTM and performing tensile test on it.

/
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B.TECH. II SEMESTER SET-A

BRANCHES (IT, EC, EE, IP)
BASIC CIVIL ENGINEERING & ENGINEERING MECHANICS

) ) s Grade for End Sem. | CGPA at the end of
Course Subject Title Subject Code
T P every even semester
Basic Civil Engineering & Min. Min.
E. BT2004 5.0
B Engineering Mechanics “D” “D”
Unit -1:

Buildings Materials & Construction: Stones bricks cement lime, timber-types, properties test & uses.
Laboratory tests on concrete and mortar materials, Workability, Strength properties of concrete. Nominal
Proportion of Concrete, preparation of concrete, compaction curing.

Unit -11:
Surveying & Positioning: Introduction to surveying Instruments, levels, the odolites, plane tables and related
devices Electronic surveying instruments etc. Measurement of distances — conventional and EDM methods,
measurement of directions by different methods, measurement of elevations by different methods, Reciprocal
levelling.

Unit -1II:
Mapping & Sensing:Mapping details and contouring, profile cross sectioning and measurement of areas,

volumes, application of measurements in quantity computations. Survey station introduction of remote sensing
and its applications.

. ENGINEERING MECHANICS

Unit-IV:
Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non concurrent co- planner
forces, free diagram. Force Diagram and Bow’s notations Application of Equilibrium Concepts. Analysis of
plane Trusses Method of Joints, Method of sections. Frictional force in equilibrium problems.

Unit -V:
Centre of Gravity and moment of Inertia Centroid and Centre of Gravity. Moment Inertia of area and Mass,
Radius of Gyration, Introduction to product of Inertia and Principle Axes.Support Rections. Shear force and

bending moment Diagram for Cantilever & simply supported beam with concentrated distributed load and
couple.

Books References:

S.Ramamrutam & R Narayanan Dhanpat Rai Pub. By “Basic Civil Engineering”
Prasad 1.B. by Applied Mechanics Khanna Pub.

Punmia B.C. Surveying Standard book Depot.

Shesha Prakash and Mogaveer, Elements of Civil Engg & Engg. Mechanics HPI
S.P.Timoshenko, Mechanics of Stricture, East West Press Pvt. Ltd.

Surveying by Duggal- Tata McGraw Hill New Delhi

Building Construction by S.C. Rangwala — Charotar Pub.House Anand

Building Construction by Grucharan Singh — Standard Book House, new Delhi

. Global Positioning System Principles and Application Gopi, TMH

10 R.C. Hibbler — Engineering Mechanics Statics & Dynamics 7
11. A.Boresi & Schmidt — Engineering Mechines- Statics Dynamics, Thomson® Books.
12. R.K.Rajput, Engineering Mechanics S.Chand & Co. :
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BASIC CIVIL ENGINEERING & ENGINEERING MECHANICS LAB

List of Experiments:

00N ;A

Measurement, Water absorption.

Find out slump & Compaction factor.

Determine con51stency of cement & initial setting time of cement.
Find out crushing strength of concrete.

Study of Chain, Tape, Ranging, Rod, Arrows, Prismatic compass.

Chain survey of a small building.

Compass survey of a small building.

Plane table survey of small building using by radiation & intersection method.
Levelling of ground by dumpy level.

. Contouring, by grid method.
. Study of advanced special & electronics surveying instrument.
- Determine the magnitude of resultant force using Law of Polygon of forces and compare the result

with Analytical and Graphical method.

. Determine the coefficient of friction between the two given surfaces and find the welght of box.

. Find the coefficient of friction between drum and cord.

- Determine the Modulus of Elasticity of mild steel and timber using simply supported.

. Determine the Modulus of Elasticity of mild steel and timber using cantilever beam.

. Determine the Moments of inertia of a fly wheel.

. Find the forces in the-members of a Simple Jib Crane and compare them with Analytical and Graphical

method.

. Find the forces in the-members of a Slmple roof truss and compare, them with Analytical and Graph1cal

method. : i

- Determine the bending moment at a given section of simply supported been and verify it analytically.

Basic Civil Engineering & Engineering Mechanics



B.TECH. Il SEMESTER SET-A

BRANCHES (IT, EC, EE, IP)
BASIC COMPUTER ENGINEERING

Subject Grade for End Sem. | CGPA at the end
Course Subject Title of every even
Code
4 P semester
BE. | Basic Computer Engineering.| BT2005 MI')“ Ml;“ 5.0

Program outcomes:
1. Students will learn the concept of fundamentals of Computer hardware and software, algorithm and
flow chart.
2. Students wll learn how to write, compile and execute program in C.

3. Students will be able to write ¢ programs to find the solutions of basic problems.

4. Students will learn how to modularize a big problem into small problems and write functions to solve
them.

S. Students will be prepared to learn others subjects such as Data Structures in upcoming semesters.
Syllabus:
Unit-I:
Computer Hardware - Block diagram of computer Hardware, Software and Firmware Type of software,
Interaction of Hardware and Software, General function of CPU, ALU, Control Unit- and memory, Type of
memory; Motherboard and BIOS, Understanding the Boot Process
Unit-1I:
Introduction to algorithm and Flowchart, Generations of Programming Languages, Introduction to
Programming. History of C , Characteristics of C, C Program Structure , Constants, Data types, Variables,
Keywords ,Console Input/Output Statements, Compiling, linking and executing C programs.
Unit-I11:
Operators and expressions: arithmetic, Unary, Assignment, Relational, Logical & Conditional, Type Casting.
Branching Statements - if Statement, switch Statement. Looping Statements - for, while, do-while loop Jump
statement- goto, continue and break. Arrays- Array Concepts, Rules & Restrictions, Single & Multi-
Dimensional arrays. :
Unit-IV: _
Functions- Types of Functions, Built-in Functions, Function definition, Function Prototypes, Function calls.
Storage classes & Scope of Variables. Strings- String manipulation functions. Structures-Defining New Data
types, Unions, Enumerated Data types, Static Variables.
Unit-V:
Pointers-Pointer Concepts, Pointers and Functions, Pointers and Arrays, Array of Pointers Static Initialization,
Pointers and Structures, Illegal indirection Dynamic Memory Allocation and Data Structures- sizeof(), malloc(),
calloc(), realloc() and free()
Reference Books:
1. C Programming Language by Karnighan & Ritchie, TMH publications.
2. Letus ‘C’ by Yashwant kanetkar, BPB publications
3. Fundamentals of Computers by E Balagurusamy, TMH publications.

)/

Basic Computer Engineering



BASIC COMPUTER ENGINEERING LAB

List of Expériment:

1. Write a program for addition of 2 numbers.

2. Write a program to find greatest among 3 numbers.

3. Write a program to find whether the given number is even or odd.

4. Write a program to find sum of n numbers entered by user using for loop, while loop and do while loop.
5. Write a program to print the prime numbers between 1 to n.

6. Write a program to print following pattern

L *
* *
* % %k
*x ¥ ¥ %
In. *
* *
* * *
* * * *
I11. 1
1 2
1 2 3
1 2 3 4
‘ S~
7. Write a program to generate Fibonacci series up to n. LT RS e e

8. Write a program to convert decimal number into binary number.
9. Write a program to convert binary number into decimal number.
10. Write a program to implement basic calculator using switch case (the calculator should provide the user with
the choice to press the desired operator such as +, -, *, / and % to perform the operations)
11. Write a program to show the use of break and continue statements.
12. Write a program to perform addition of two matrices.
13. Write a program to perform multiplication of two matrices.
14. Write a program to create functions to find area of a rectangle, a square, a right triangle and a circle.
15. Write a program to perform addition of two matrices by creating functions for the input, output and
~addition of two matrices.
16. Write a  program to interchange the values of two variables using a swap function (call by address).
17. Write a program to create functions to perform following string operation:
a. Find length of string
b. To reverse a string.
c. To concatenate two string.
18. Write a program for generating Armstrong number.
19. Write a program to demonstrate the use of following Dynamic memory allocation function :-
a) malloc()
b) calloc()
c) realloc()
d) free()
20. Write a program to generate student mark-sheet using structure.

Basic Computer Engineering



B.TECH. Il SEMESTER SET-A
- - BRANCHES (IT, EC, EE, IP)

LANGUAGE LAB
Subi Grade for End Sem. | CGPA at the end
i . ject
Course Subject Title of every even
Code
T P semester
B.E. Language Lab BT2006 Min. Min. 5.0
; _ : “p” “p”

Course Content:
Public S(f)eakjng and oral skills with emphasis on conversational practice, Role Flays, extempore
speech, describing objects and situations, readm% aloud the various genres of English, recitation of
poems, dialogue delivery(reading material to be selected by the teacher

Book review:
Oral and written review of any two novel/play- a brief written analysis including summary and

~ appreciation- oral presentation of the novel in"the class.One Seminar and two group discussions
Learning English through dramas

Language Lab




