LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Robotics & Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017061191 Teaching Scheme
) . Lecture | Tutorial | Practical . Total
Course Name: Mathematics - | L) ) P) Credit Hours
Category of Course: | Basic Science Course (BSC)
. 3 1 0 4 40
Prerequisite Course: | ---
Syllabus
Unit : . . : . Teaching
Topic Prerequisite Topic Successive Topic
No. P 9 P P Hours
Basic Algebra
Gas Laws (017063301-Unit-3), Various
1.1 Indices Non-flow Processes (017063301-Unit-
4), First Law Applied to Flow
01 Processes (017063403-Unit-3), 2
1.2 Surds Limitations and Applications of Second (5%)
Law of Thermodynamics (017063403-
1.3 Expansions and factorization Unit-5), Vapor Power Cycles
(017063403-Unit-7), Dimensional
1.4 Logarithm Analysis (017063491-Unit-7)
Trigonometry and Geometry
2.1 Angles Belt Drives (017063502-Unit-5),
Theory of Metal Cutting (017063302-
2.2 Trigonometric functions And Hyperbolic functions Unit-2), Metal Shaping and Forming
- - - - Process (017063401 -Unit-8), Static
0 2.3 )'Ia'\rr:gi)eréometrlc functions of sum and difference of two Forces on Surface (017063491 - Unit- 3
g 3), Buoyancy and Metacentric Height (7.5%)

03

04

2.4 Inverse trigonometric functions

2.5 Law of sines and cosines

2.6 Area of geometric curves

Basic Differentiation and Integration

(017063491 - Unit-4), Impact of Jet
(017063501-Unit-2), Thermal
Radiation: Basic Relations
(017063591- Unit-7)

3.1 Basic differentiation by formulae

3.2 Product and quotient rule

3.3 Chain rule and composite function

3.4 Basic integration by formulae

3.5 Integration by parts

3.6 Roll’s theorem

3.7 Lagrange’s theorem

3.8 Cauchy’s mean value theorem

3.9 Indeterminate forms and L’Hospital’s rule

Sequence and Series

Shear Force and Bending
Moment (017063391 - Unit-4),
Flexural Stresses (017063391-Unit-
5), Shear Stresses (017063391-Unit-
6), Cam (017063392-Unit-7),
Friction Devices: Clutches
(017063502- Unit-7), Various Non-
flow Processes (017063301-
Unit-4), First Law of
Thermodynamics (017063403- Unit-
2), Basic Concepts of Entropy
(017063403-Unit-6), Static Forces
on Surface (017063491-Unit-3),
Buoyancy and Metacentric
Height (017063491- Unit-4),
Viscous and Turbulent Flow

(017063491-Unit-10), Impact of Jet
(017063501 -Unit-2), Reciprocating
Compressor (017063501 -Unit-6),
Conduction: 1-D Steady State
Heat Conduction (017063591 -Unit-
2 ), Conduction: Unsteady State Heat
Conduction (017063591-Unit-3), Heat
Transfer from Extended Surface
(017063591-Unit-4), Heat Exchangers
(017063591-Unit-6)

4.1 Convergence and divergence of sequences

4.2 Sandwich theorem for sequences

4.3 Continuous function theorem for sequences, bounded
monotonic sequences

4.4 Convergence and divergence of an infinite series.

4.5 Geometric series, telescoping series, combining series,

Basic Differentiation and
Integration (017061191-

Unit-3)

2.7 Volume of geometric curves

3
(7.5%)

8
(20%0)




05

06

07

08

09

10

harmonic series

4.6 Integral test and P- series test

4.7 Comparison test

4.8 Ratio test, Raabe’s test

4.9 Root test, alternating series test

4.10 Absolute and conditional convergence

4.11 Radius of convergence of a power series

4.12 Taylor’s series

4.13 Maclaurin’s series

Partial Derivatives

5.1 Functions of several variables

5.2 Geometric interpretation of partial derivatives

5.3 Limits and continuity of function of several variables

5.4 First and higher order partial derivatives

5.5 Euler’s theorem and modified Euler’s theorem

5.6 Total derivatives and chain rule

5.7 Implicit function
Application of Partial Derivatives

Basic Differentiation and
Integration (017061191-
Unit-3)

First Law Applied to Flow Processes
(017063403 -Unit-3)

6.1 Tangent plane and normal line

6.2 Total differentiation and approximation

6.3 Extreme values

6.4 Method of Lagrange multipliers.

6.5 Jacobian

Curve Tracing

Partial Derivatives
(017061191 -Unit-5)

7.1 Concavity & convexity of curve

7.2 Point of inflection

7.3 Maximum and minimum of a function

7.4 Tracing of cartesian curve

7.5 Curve’s in parametric form

7.6 Tracing of polar curves

7.7 Radius of curvature of parametric curve
Multiple Integral

8.1 Double integral over rectangles and general regions

8.2 Change of order of integration

8.3 Double integration in polar coordinates

8.4 Change of variables in double integration by Jacobian

8.5 Triple integration

8.6 Area enclosed by plane curve using double integration

8.7 Triple integration in cylindrical and spherical co-
ordinates

Application of Multiple Integral

Basic Differentiation and
Integration (017061191-
Unit-3), Curve tracing
(017061191-Unit-8)

9.1 Mass of a plate(lamina) by double integration

9.2 Mass of a solid by triple integration

9.3 Moment and center of mass by double integration
Complex Numbers

Multiple Integral
(017061191 — Unit-8)

10.1 Complex numbers

10.2 Geometrical representation of complex numbers

10.3 Algebra of complex numbers

10.4 Different forms of complex numbers

10.5 Modulus and argument (or amplitude) of complex
Numbers

10.6 Properties complex numbers

10.7 De Moivre’s theorem

10.8 Circular and hyperbolic functions

10.9 Logarithm of a complex number

Trigonometric functions
(017061191-Unit-2)

5
(12.5%)

(10%)

(7.5%)

7
(17.5%)

(5%0)

3
(7.5%)




Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 1 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

L (IS0 oL S (el oF SIEFZI(I:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o VVeightag ghtag
Credit
Theory MCQ 15% 15
Theory 4 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% A Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

Understand the concept of basic mathematics and continuous and differential functions and its application to daily life.

To predict the life of machine, components, subject to random sequence using sequence and series in mechanical engineering.

To model physical phenomena including fluid dynamics, heat transfer and structure mechanics using partial derivatives.

AlIWIN|F-

Understand the complex numbers and Calculate Area and VVolumes using multiple integrals of particular structure and mechanics, which is the
determination of properties of plane and solid bodies.

Suggested Reference Books

1 Calculus with Early Transcendental Functions, James Stewart, Cengage Learning.

2 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education.

3 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

4 Linear Algebra and its Applications, Gillbert Strang, Cengage Learning(RS), 4" edition(2005)
5 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers.

List of Open-Source Software/Learning website

1

https://nptel.ac.in




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Robotics & Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017061192 Teaching Scheme

Lecture | Tutorial | Practical Credit Total
(L) (M (P) Hours

Course Name: Physics

Category of Course: | Basic Science Course (BSC)

3 0 2 4 30

Prerequisite Course: | =

Syllabus

Unit : . . Teaching
No. Topic Prerequisite Topic Successive Topic -

Basic Physics

Scalar and Vector Quantities (017062291-
Unit-1.2)

System of Units(017062291-Unit-1.3)

1.1 Units and dimensions Dimension reasoning and dimensional
homogeneity (017063491-Unit-7.1)
Significance and use of dimensionless
number (017063491-Unit-8.1)

1.2 Centre of mass

Introduction of Force, Effect of force and
Characteristics of force, Types of force, Type
of force systems (017062291-Unit-2.1)
Resolution of a single force, Resolution
method for coplanar concurrent force system 2
(017062291-Unit-2.3) (7%)
Buoyancy, Metacenter and Metacentric
Height (017063491-Unit-4.1)

Momentum and fluid flow (017063491-Unit-
5.1)

Basic terms (force, pressure, energy, work,
power, internal energy, enthalpy, pure
substance) (017063301-Unit-1.1)

Heat and work (heat, temperature, sensible
heat, latent heat, specific heat, work transfer
and its types) (017063301-Unit-1.2)

Friction and its applications, Types of
1.5 Friction and torque friction(017062291-Unit-7.1)

01 1.3 Laws of motion (force and inertia)

1.4 Work, energy, power

Properties of Materials

Stress and types of stress, Strain and types of
strain (017063391-Unit-1.2)
Concept of Load, stress, strain | Hooke’s law, Stress strain Characteristics

2.1 Concept of load, stress, strain

2.2 Hooke’s law and stress-strain diagram

(017061192-Unit-2.1) (017063391-Unit-1.3)
Fluid Properties (Fluid density, viscosity,
02 causes of viscosity in gases and liquids, 4
2.3 Types of elasticity surface tension, capillary effect, vapor (13%)

pressure, cavitation, compressibility and the
bulk modulus) (017063491-Unit-1.4)
Concept of Load, stress, strain
(017061192-Unit-2.1)
2.5 Mechanical properties

2.6 Factors affecting elasticitz

Waves, Motion & Acoustics

2.4 Poisson’s ratio and factor of safety

Electromagnetic waves and its spectrum
(017063591-Unit-7.1)
Radiation properties (Emission properties
absorption and reflection of radiant energy,
emission, black and non-black bodies)
(017063591-Unit-7.3)

3.1 Types of waves

. . . Simple harmonic motion (Terminology and 4
03| 32 Simple harmonic motion basic Concepts) (017063601-Unit-3.2) (13%)
Simple harmonic motion (017061192- | Equivalents of springs and dampers (Spring
3.3 Damped harmonic motion Unit-3.2) force and damping force) (017063601-Unit-
3.4)

3.4 Classification of sound

3.5 Characteristics of musical sound
3.6Absorption  coefficient and its
measurement




3.7 Reverberation and reverberation time
3.8 Factors affecting acoustics of building
and remedies
3.4 Free and forced resonance
3.5 Tvpes of dampin Damped harmonic motion(017061192- | Dampers and methods of damping
2 1YP Ping Unit-3.3) (017063601-Unit-5.1)
Ultrasonics
4.1 Definition and properties Types of waves (017061192-Unit-3.1)
4.2 Generation methods (magnetostriction 3
04 and piezoelectric) (10%)
4.3 Detection of ultrasonic waves
4.4 Applications- (welding, Ultrasonic machining process (017063503-
drilling/cutting, cleaning) Unit-1.4)
Non-Destructive Testing
5.1 Definition and objectives of NDT
5.2 Destructive and non-destructive tests
5.3 Types of defects 3
05 . . . : Generation methods (Magnetostriction
10%
>4 Basic equipments In inspection and Piezoelectric) (017061192-Unit- ( )
methods 4.2)
5.5 Flaw detection system and pulse echo | Basic equipments in inspection Testing and inspection of material
system methods (017061192-Unit-5.4 017063404-Unit-8.6
Laser
6.1 Characteristics of Laser
6.2 Einstein’s theory --- --—-
6.3 Basic terms related to laser and three | Einstein’s theory (017061192-Unit-
06 and four level laser 6.2) 3
Basic terms related to laser and three (10%)
6.4 Ruby laser and Nd-YAG laser and four level laser (017061192-Unit-
6.3)
I . . Radiant welding, Laser Beam welding and
6.5 Applications (Material processing, heat Electron Beamgwelding (017063401?Unit-
treatment, drilling/cutting, welding) 7.6)
Pressure Measurement
Junker gas calorimeter (017063301-Unit-
10.4)
7 1 Barometer Steam Calorimeters- Barrel, Separating,
' Throttling and Combined (Separating and
Throttling) calorimeters (017063403-Unit-
1.4)
07 Types of pressure (017063491-Unit-2.1) 3
Pressure measurements devices (Gauges, (10%)
7.2 Manometer Transducers, Manometer) (017063491-Unit-
2.5)
Pressure measurements devices (Gauges,
7.3 Pressure gauges and bourdon tube Transducers, Manometer) (017063491-Unit-
2.5)
7.4 Vacuum gauges
7.5 Piezometer (pressure tube)
Temperature measurement
Junker gas calorimeter (017063301-Unit-
10.4)
8.1 Basics of temperature measurement Steam calorimeters — Barrel, Separating,
' P Throttling and Combined (Separating and
Throttling) calorimeters (017063403-Unit-
1.4) 3
08  |.8-2 Thermistors (10%)
Instruments for temperature measurements
(Thermometer, thermal gun, industrial and
8.3 Thermocouples and RTD RTD thermocouple and optical pyrometer)
(017063591-Unit-1.3)
8.4 Pyrometers
8.5 Solarimeter (solar radiation
measurementz
Magnetism
9.1 Important terms of magnetism
9.2 Origin of magnetic moments 3
09 9.3 Classification of magnetic materials (10%)
9.4 General properties of diamagnetic, | Classification of magnetic materials
paramagnetic, ferromagnetic (017061192-Unit-9.3)
. Important terms of magnetism
9.5 Hysteresis and B-H curve (017061192-Unit-9.1)




9.6 Hard and soft magnetic materials

Classical Mechanics

Hysteresis and B-H curve
(017061192-Unit-9.5)

Types of furnaces, Cupola, Electric arc
furnace, Induction furnace (017063401-Unit-
4.6)

10.1 Kinetics and kinematics of particle

Concepts of kinematics(017063392-Unit-

1.1)
10 Overview of three-dimensional heat g
10.2 Curvilinear coordinates conduction equations in cylindrical and (7%0)
spherical coordinates(017063591-Unit-5.2)
10.3 Rigid body and inertia effects of rigid Concept of Moment of Inertia(017062291-
body Unit-9.1)
Sr No. Practical Title Link to Theory Syllabus
1 To Determine Young’s Modulus of Elasticity of the Material of a Given Wire Unit-2
2 To verify the laws of vibrating stretched string Melde’s experiment. Unit-3
3 To determine the unknown frequency of the tuning fork. Unit-3
4 To find out the velocity & compressibility of liquid using Ultrasonic Interferometer. Unit-4
S To find out the wavelength of LASER source using Diffraction grating. Unit-6
6 To study the variation in volume (V) with pressure (P) for a sample of air at constant temperature by plotting Unit-7
graphs between P and V, and between P and 1/V. i
7 To measure temperature of an object with the help of thermistor. Unit-8
8 To study B-H curve and to find out the values of coercivity, retentivity and saturation magnetization of Unit-9
experimental material. (commercial Nickel).
Major Components/ Equipment
Sr. No. Component/Equipment
1 Experimental set up, a spirit level, a meter scale, a screw gauge and a Vernier callipers.
2 Melde’s apparatus, rubber hammer, thin string, pan, weight box, meter rule.
3 A Resonator, a set of tuning forks, graduated measuring cylinder.
4 Ultrasonic Interferometer, measuring cell, frequency generator, given liquid.
5 Optical bench, laser source, Optical screen, Double convex lens, Slit and Diffraction grating.
6 Boyle’s law apparatus, Fortin’s Barometer, Vernier Callipers, thermometer, set square and spirit level.
7 Thermistor, Digital multimeter, hot plate, mercury thermometer.
8 Set up for B-H curve, experimental material (commercial Nickel), CRO, connecting leads.
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L : 3 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
SIS (EE) O SN (L NS o S-llj_g?z::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 49% 65
Theory 3 Theory Descriptive 11% 15
Theory Formulas and Derivation 4% 5
Theory Numerical 11% 15
Expected Theory % 75% 4 Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 25% Calculated Practical % 25% 100




Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 The student will gain knowledge of theoretical and mathematical concepts associated with properties of matter.

2 The student will demonstrate understanding the basic principles, properties and applications of associated with Waves, and Motion.

3 The student will demonstrate the understanding of basic objectives, and its applications in NDT along with properties, type and application of
Lasers. Also, ability to solve numerical problems related to pressure measurement using various devices.

4 Student will demonstrate the ability to solve numerical problems related to temperature measurement using various devices, interpret and analyze

BH curves understanding the relation between magnetic flux density and magnetic field strength, significance of various parameters in describing
particle motion.

Suggested Reference Books

1

Engineering Physics by G Vijayakumari, Vikas Publication

Engineering Physics by V Rajendran, Mc Graw Hill Education

Engineering Physics by Dattu Joshi, Mc Graw Hill Education

Physics by Jim Breithaupt, Palgrave foundations

Industrial Instrumentation and control, S.K.Singh, Tata Mc Graw Hill

Fluid Mechanics and Hydraulic Machines by R.K. Bansal, Laxmi Publications

Engineering Mechanics by R S Khurmi, S Chand

O |IN|O|(O1|B W

Concept of Physics 1 by H C Verma, Bharati Bhawan Publishers

List of Open Source Software/Learning website

1

| http://nptel.ac.in/

Practical Project/Hands on Project

Sr. No.

Project List Linked with Unit

There is a well of depth ’d’. You have a bucket of mass ‘m’. How much energy will be
required to pull the bucket till the top of well? Assume required data.

1 Unit 01
Draw Stress-strain diagram for a basic set-up including elastic spring of any length and weight suspended IT
from it. Assume suitable data. g’
2 —— Unit 02
Consider a pendulum that is making certain oscillations per minute. What will be its velocity and acceleration o
3 at the centre of oscillation? l Unit 03
4 Discuss how Non-destructive testing is used in quality control. Assume any real time application of your choice. Unit 04, 05
Consider three different applications of laser and design parameters like
a) Type of laser to be used .
> b) Mode of laser beam to be used Unit 06
c) Power requirement for that application
6 Design a U-tube manometer to find out unknown pressure. Unit 07
7 You have refrigerator of certain capacity ‘x’. It is filled with water that is one fourth its capacity at a certain temperature. Unit 08
Calculate the time required to bring the temperature of water by ‘y’ °C.
8 Design an electric bell. Unit 09
The airplane climbs at a constant speed ‘v’ and at a constant climb angle ‘B’. The airplane is being tracked n
9 by a radar station at point A’ on ground. Determine the radial velocity and angular velocity as a function . . e Uni
: ‘q° . -y nit 10
of tracking angle ‘0’. -







LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Robotics & Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017062192 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Python Programming L) T P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 5 0 6 5 20
Prerequisite Course: | Mathematics - |1 (017061191)
Syllabus
Unit : . . . : Teaching
Topli Prerequisite Topi Ive Topl
No. opic erequisite Topic Successive Topic Hours
Introduction to Python and Jupyter Notebooks
1.1 Overview of languages : introduction and comparison of procedure,
object oriented and machine level language, introduction, uses and features
01 of python, difference of compiler and interpreter, use function of print 1
1.2 Jupyter Notebooks: creating, opening, saving and downloading (5%0)
notebooks
1.3 using interactive shell, editing, saving and running a script, basics of
thon IDLE, IDEs, IDE
Basic Elements of Python
2.1 Basics and variables of data types for text, numeric and boolean (text,
numeric, sequence, mapping, set, Boolean, range and len function), data 9
02 type conversion and single line and multiline comments (10%)

03

05

06

07

2.2 Arithmetic, relational, logical, ternary, bitwise, assignment, identity and
membership operators and their expressions, operator precedence

2.3 Reading input from users for text and numeric
I T

Decision Making Statements

3.1 Control Statements: Simple if, if-else, if-elif-else(ladder if), Nested if

Looping Constructs

4.1 Loops: for loop, while loop, nesting of loops

Functions and Scoping

4.2 Break, continue, EaSS statement -— —_—

(15%)

5.1 Declaring, defining and invoking different categories of user define
functions.

5.2 One liner and multi liner function specification

2

5.3 Function arguments: keyword, default, positional and arbitrary or
variable-length

(10%)

5.4 Local v/s Global variables, modules
Immutable Data Structure

6.1 Immutable data structures (operations and functions): strings, tuples,
numbers

6.2 Strings -immutability, declaring, creating, accessing character of string by
index and slice operator

slicing, mathematical operators, comparison, joining and formatting,
removing spaces and changing cases of string. function of len, find, count,
replace, partition and split of string. check type of character presence in string
using istitle(), isalnum(), islower(), isupper(), isnumeric(), isalpha(), isdigit(),
isidentifier(), ispritable(), isspace()

2
(10%)

6.3 Tuples - immutability, creating, accessing elements by index and slice
operator
slicing and mathematical operator, function of len, count, index, sorted, min,

Mutable Data Structure

max, tuBIe Eacking and unBacking

7.1 List- mutability, creating, accessing elements by index and slice operator
slicing, operators - mathematical, comparison, membership, functions - len,
count, index, append, insert, extend, remove, pop, clear, sort, reverse, split,
aliasing and cloning of list — slice and copy, nested list, nested list as matrix,
list comprehensions

7.2 Set - mutability, creating and accessing element of set, mathematical
operations — union, intersection, difference, symmetric difference,
membership operators

functions — len, add, update, copy, pop, remove, discard, clear, set
comprehensions

3
(15%)

7.3 Dictionaries- mutability, creating,

accessing, updating, deleting elements of dictionary

functions — dict, len, clear, copy, update, get, popitem, keys, values, items,
setdefault, dictionary comprehensions, loop and nested dictionaries

7.4 Lambda function, lambda function with map, reduce and filter




08

09

10

Working with Files

8.1 Types of files

8.2 Create, open, with open, read (read(), readlines(), readline()) ,
write((write(), writelines()), append (tell(), seek(offset)), close, rename or
delete text files. various properties of file object.

8.3 OS module- getting and changing current working directory, creating,
removing and renaming directories, list files and sub directories

8.4 System modules — sys.argv, sys.exit, sys.maxsize, sys.path, sys.version
Mathematical Functions in Python

9.1 Import math module

9.2 ceil, comb, floor, exp, fabs, factorial, log, pow, fmod, frexp

9.3 Trigonometric, logarithmic functions, maths constants

The Matplotlib Library

Trigonometric Function
(017061191-Unit-2)

10.1 Installation and import of matplotlib and numpy

10.2 Function for graph: create label, title, legend, set font properties, grid,
plot, show, subplot, color, colormap

10.3 Line graph: line style, marker, marker size, format string fmt, color
reference, multiple line, two lines on same graph, twinx and twiny function

10.4 Scatter graph: marker style, color and size, alpha

10.5 Bar graph: horizontal and vertical bar, width, height, color

10.6 Histogram and Box Plot

10.7 Pie chart: lables, array, color, startangle, explode, shadow

10.8 plotting maths functions

(10%)

2
(10%)




Link to Theory

Sr No. Practical Title Syllabus
1 Write a Python program to add 2 Numbers with user input. Unit-2
2 Write a Python program to find the area of Circle. Unit-2
3 Write a Python program to find the area of Triangle. Unit-2
4 Write a Python program to calculate the area of a trapezoid. Unit-2
5 Write a Python program to calculate surface volume and area of a cylinder. Unit-2
6 Write a Python program to convert Fahrenheit to Celsius. Unit-2
7 Write a Python program to convert hours into minutes and seconds. Unit-2
8 Write a Python program to calculate the square root of a positive number. Unit-2
9 Write a Python program to calculate the square root of a complex number. Unit-2
10 Write a Python program to find roots of quadratic equation. Unit-2
11 Write a Python program to convert degree to radian. Unit-2
12 Write a program to check if the input number is odd or even. (Simple if). Unit-3
13 Write a program to find the maximum number among the three input numbers. Unit-3
14 Write a program to check if year is a leap year or not (Nested If). Unit-3
15 Write a program to find sum of first N natural number given by user. Unit-4
16 Write a python program to read three numbers (a,b,c) and check how many numbers :
between ‘a’ and ‘b’ are divisible by ‘c’. Unit-4
17 Write a Python program that prints all the numbers from 0 to 6 except 3 and 6. Unit-4
18 Write a program to find the factorial of a number provided by the user Unit-4
19 Write a python program to display the Fibonacci sequence up to n-th term. Unit-4
20 Write a program to take 10 values from keyboard using loop and print their average on the screen Unit-4
21 Write a program to reverse a number. Unit-4
22 Write a program to check whether a number is Armstrong number or not. Unit-4
23 Write a program to check if a number is prime or not. Unit-4
24 Write a program to print prime number between given interval from user. Unit-4
25 Write a Python Program to read a number n and print an identity matrix of the desired size. Unit-4
26 Draw a pattern:
* * % %
*okox Unit-4
* *
*
27 Draw a pattern:
*
il Unit-4
* * *
* * % %
28 Draw a pattern:
*
* x Unit-4
* * %
* ok Kk ok
29 Draw a pattern:
* * % %
* ok ok Unit-4
* *
*
30 Draw a pattern
12345
1234 nit4
12
1
31 Write a Python function to find the Max of TWO numbers. Unit-5
32 Write a Python function to sum all the numbers in a list. Unit-5
33 Write a Python function to calculate the factorial of a number. Unit-5
34 Write a Python function to check whether a number is in a given range. Unit-5
35 Write a Python program to read an entire text file. Unit-6
36 Write a python program to write a list to a file Unit-6
37 Write a Python program to count the number of lines in a text file. Unit-6
38 Write a Python program to check if a string is palindrome or not Unit-7
39 Write a Python program to Find length of a string in python. Unit-7
40 Write a Python program to split and join a string Unit-7
41 Write a Python function that accepts a string and calculate the number of uppercase letters and lowercase letters. Unit-7
42 Write a Python program to Convert Snake case to Pascal case. Unit-7
43 Write a Python program to demonstrate the addition of elements in a Tuple. Unit-7




44 Write a Python program to demonstrate the negative index in a Tuple Unit-7
45 Write a Python program to demonstrate the slicing of a Tuple Unit-7
46 Write a Python program to print the even numbers from a given list. Unit-8
a7 Write a Python Program to print the largest even and largest odd number in a list. Unit-8
48 Write a Python program to swap first and last element of the list. Unit-8
49 Write a Python program to find the sum of all the elements in the list. Unit-8
50 Write a Python program of Reversing a List. Unit-8
ol Write a Python program to Merging two Dictionaries Unit-8
52 Write a Python program for Words Frequency in String Shorthand’s. Unit-8
53 Write a Python program to calculate the sum of the positive and negative numbers of a given list of numbers using Unit-8
lambda function.
o4 Write a Python program to rearrange positive and negative numbers in a given array using Lambda. Unit-8
29 Write a Python program to count the even, odd numbers in a given array of integers using Lambda. Unit-8
o6 Write a Python program to add two given lists using map and lambda. Unit-8
S7 Write a Python program to find numbers divisible by nineteen or thirteen from a list of numbers using Lambda. Unit-8
Major Components/ Equipment
Sr. No. Component/Equipment
1 Computer
2 Python Compiler - Pycharm
Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 2 T: 0 P: 6
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
e (U1EeTy o EIETD (1 EE0 O SIEFZIct Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 24% 60
Theory ) Theory Descriptive (Mainly Programming) 16% 40
Theory Formulas and Derivation 0%
Theory Numerical 0%

Expected Theory % 40% 5 Calculated Theory % 40% 100
Practical Individual Project 24% 40
Practical Group Project 24% 40
Practical 3 Internal Practical Evaluation (IPE) 12% 20
Practical Viva 0%

Practical Seminar 0%
Expected Practical % 60% Calculated Practical % 60% 100
Overall % 100% 100% 200




Course Outcome

1 Understand the basics of python programming.

2 Apply the fundamental python concepts such as data types, identifiers, keywords, constants, variable, comment, basic input output, operators,
and its precedence.

3 Analyze the indentation syntax, branching and looping techniques, and various data structures such as strings, arrays, lists, tuples, dictionaries
and sets.

4 Apply mathematical functions in python and generate different types of the plots using library.

Suggested Reference Books

1 Python: The Complete Reference, Martin C. Brown, McGraw Hill Education

2 Introduction to Computation and Programming Using Python, John V Guttag, Prentice Hal

3 Data Structures and Algorithms in Python, Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, Wiley
4 Fundamentals of Python — First Programs, Kenneth A. Lambert, CENGAGE Publication

5 Professional Python, Luke Sneeringer, Wrox

List of Open Source Software/Learning website

www.python.org

www.w3schools.com

www.geeksforgeeks.org

Al WIN|F

www.learnpython.org

Practical Project/Hands on Project

Sr. No. Project List Linked with Unit
Hotel management system : Listed below are some of the important functions
dashboard() — This function displays the menu or welcome screen to perform different hotel booking activities
mentioned below.
new_acc() — This function creates a new customer account. It asks for some personal and banking details of the
customer such as name, date of birth, citizenship number, address and phone number.
room_type() — This function allows the user to select the categories of the room ie normal or executive with the
1 option of Ac room or non ac room. Unit 2,3,4,6
check_availability() — This functionality allows the user to check the number of room vacant prior booking.
book_room() — This function allows the user to book the selected room.
search_facilities() — With this function, if the user selects the executive room than user can search for the extra
facilities provided like games, swimming, food service in rooms while booking.
payment() — This function allows making payment of booked room based on number of days the room is occupied via online
method option or at the checkout time.
It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer
array of dimension 3x3. The valid status of a resource can be one of the 3 followings:
free: indicated by integer value 0
occupied: indicated by integer value 1
inaccessible: indicated by integer value 2
Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array
2 (3x3) of integers to be used to refer to the above mentioned status values. Unit 2,3,4,6,8
Define a member method called processStausCount that counts and displays total number of free resources, total
number of occupied resources and total number of inaccessible resources. The exception to be raised and handled
if total number of occupied resources exceeds total number of free resources. The handler marks status of all
inaccessible resources as free.
Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value
given.
3 Create an application that performs the following task associated with the files : Unit 2,3,4,5,6
1) Eliminating repeated lines from the files.
2) Reverse the content of file and store in another file.
3) Remove the lines starting from any prefix.
4) Obtain the line number where the particular word is present.
5) Obtaining number of words, characters, white spaces and lines present in that particular file.
4 Implement calculator functionality. All
5 Write a program to implement Quadratic equation. All



http://www.learnpython.org/
https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/

INSTITUTE OF ENGINEERING AND TECHNOLOGY LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Robotics & Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017062191 Teaching Scheme
) : : . Lecture | Tutorial | Practical . Total
Course Name: Engineering Graphics - | L) ) P) Credit Hours
Category of Course: | Engineering Science Course (ESC) 3 1 0 4 40
Prerequisite Course: | ---
Syllabus
Unit Topic Prerequisite Topic Successive Topic UEEIEllT
No. P q P P g Hours
Introduction to Engineering Graphics
1.1 Importance and applications of engineering drawing
1.2 Introduction of drawing instruments
1.3 Introduction to BIS standards in drawing practice 3
01 - . . (7.5%)
1.4 Types of lines and its application
1.5 Lettering
1.6 Sheet layout
1.7 Dimensioning systems
Geometrical Construction
- — - 3
2.1 Draw parallel, perpendicular and inclined lines (7.5%)
02 2.2 Divisions of lines and circle Introduction to engineering . : '
2.3 Bisecting lines and angles graphics (017062191-Unit-01) Cam Profile (017063392 Unit -08)
2.4 Construction of polygons
Scale
3.1 Types of standard scale and representative fraction Cam Profile (017113392— Unit -08),
3.2 Plain scale Model Similarities (017113491-Unit- 4
03 Geometrical construction 8), Pressure diagrams (017113491- (10%)
3.3 Diagonal scale (017062191-Unit-02) Unit-3.3), Geometric similarity,

dynamic similarity, Kinematic
similarity (017113491-Unit-8.2),

Loci of Points
4.1 Introduction
4.2 Simple slider crank chain mechanism
04 4.3 Off set slider crank chain mechanism (10%)
4.4 Slider crank with trunnion mechanism Geometrical construction
4.5 A four bar mechanism (017062191-Unit-02)
4.6 Pendulum mechanism
4.7 Combinations of different mechanisms

Engineering Curves - 1

5.1 Classification of curves 5
05 5.2 In_troductlon of conics curves _ (12.5%)
5.3 Different construction methods for an ellipse . .
Geometrical construction

5.4 Different construction methods for parabola (017062191-Unit-02)

5.5 Different construction methods for hxeerbola
Engineering Curves - 2
6.1 Construction cycloidal curves (cycloid, epicycloid and 4
hypocycloid) . .
06 - _ . 109%¢
6.2 Construction of Involutes (line, polygon, circle) Geometrical construction (10%)

6.3 Construction of Spiral (Archimedean spiral and (017062191-Unit-02)

Logarithmic sgiral!
Projections of Points
7.1 Introduction to projection and planes of projections 3
07 7.2 Various possible locations of a point Introduction to engineering (7.5%)

7.3 Orthographic projections of points on two principal graphics (017062191-Unit-01)
reference planes

7.4 Projections of points on three principle reference planes

Projections of Lines
8.1 Introduction to projection of line
8.2 Projections of line parallel and perpendicular with 5

og [ Principal reference planes Projections of points (12.5%)

8.3 Projections of line with its inclination to one principal (017062191-Unit-07)
reference plane

8.4 Projections of line with its inclination to two principal
reference planes




Projections of Planes
9.1 Introduction of projections of planes
9.2 Different types of plane based on shapes (polygons,
circle and ellipse) Geometrical construction S
09 | 9.3 Plane parallel to one principal plane and perpendicular | (017062191-Unit-02), Projections of Solids-1 (017062293- | (12.5%)
to other Projections of lines Unit-01)
9.4 Plane inclined to one principal plane and perpendicular | (017062191-Unit-08)
to other
9.5 Plane inclined to all principal plane or oblique plane
Computer Graphics
10.1 Introduction of AutoCAD ) ) t
10 10.2 AutoCAD basic draw commands for 2D drawing Geometrical construction (10%)
- . - (017062191-Unit-02)
10.3 AutoCAD basic modify commands for 2D drawing

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L.

3

T.

1

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.

Each Test Syllabus Weightage: Range should be 20% - 30%

Group (Theory or Ll ey e S-t:g’gzlt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o VVeightag ghtag
Credit
Theory MCQ 20% 20
Theory 4 Theory Descriptive 10% 10
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
Upon completion of the course students will be able to
1 Understand the application of drawing instruments, geometrical construction of basic shapes and types of standard scales used in drawings.
2 Learn the concept of application of loci of points for different mechanism and construction of different engineering curves.
3 Understand the concept of advance engineering curves and basic of projections for points and lines with different orientation in principle
reference planes.
4 Understand and apply the concept of projection of planes and learn the overview of the computer aided drafting with draw and modify commands.

Suggested Reference Books

1 Elementary Engineering Drawing by N.D.Bhatt Charotar Publishing House, Anand.

Engineering Graphics by P.J. Shah S. Chand and Company Ltd., New Delhi.

Engineering Graphics by P.B. Patel and P.D. Patel, Mahajan publishing house. Ahmedabad.

Engineering Drawing by P.S. Gill, S.K. Kataria and sons, Delhi.

Engineering Drawing by R.K. Dhawan, S. Chand and Company Ltd., New Delhi.

Engineering Drawing by B. Agrawal and C M Agrawal, Tata McGraw Hill, New Delhi.

Engineering Graphics — I and 11", by Arunoday Kumar, Tech — Max Publication, Pune, 3rd Edition 2010.

Engineering Drawing and Graphics, by K. Venugopal, New Age International Publication, 5th Edition.

OO |N[ojo|BlwWwIN

Engineering Drawing and Graphics using Auto CAD 2000 By T. Jeyapoovan, Vikas Publishing House Pvt. Ltd., New Delhi.

[EEN
o

Engineering Drawing with an Introduction to AutoCAD, by D. A. Jolhe Tata McGraw-Hill Publishing Co. Ltd., New Delhi, 2007.

List of Open Source Software/Learning Website

1 http://nptel.ac.in/

2 Autodesk AutoCAD




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING & TECHNOLOGY
Department of Robotics & Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — I

Course Code: 017062193 Teaching Scheme
) Lecture Tutorial Practical .
Course Name: Workshop Practice - Laborator Credit
P y L) (T) (P)
Category of Course: Engineering Science Course (ESC) 0 0 4 )
Prerequisite Course:
Sr No. Practical Title Link to Theory Syllabus

1 Introduction to Machine Shop

1.1 Demonstration of job on Lathe machine
1.2 Demonstration of job on Drilling machine --
1.3 Demonstration of job on Milling machine
1.4 Demonstration of job on Grinding machine

2 Fitting Shop
2.1 Hands on Practice and job making in Fitting shop

3 Carpentry Shop
3.1 Hands on Practice and job making in Carpentry shop

4 Tin Smithy
4.1 Hands on Practice and job making in Tin Smithy

S5 Introduction to Plumbing
5.1 Types of Pipes and Fittings
5.2 Joints (PVC and Metal) --
5.3 Plumbers tools and equipment’s
5.4 Pipe cutting and fitting

6 Study About Masonry Work
6.1 Different types of Bricks

6.2 Different size and part of Bricks -
6.3 Different types of Bonds

6.4 Types of tools used for various masonry works

7 Basics of Electrical Systems

7.1 Measurement of voltage, current and power

7.2 Wire switchboard, fan, tube light, two-way control (staircase wiring)
7.3 Identify open circuit, and short circuit faults in System

8 Internet of Things

8.1 Introduction to Arduino hardware and software interfacing
8.2 Arduino LED on/off --
8.3 Distance measurement using Arduino (Ultrasonic and Infrared Sensors)
8.4 Temperature measurement using Arduino (RTD Sensors)

9 Measuring Instruments

9.1 Linear Measurement (Engineers Scale, Vernier caliper, Micrometers, Height gauge)
9.2 Angular Measurement (Sine bar, Bevel protractor, Spirit Level) -
9.3 Speed Measurement (Tachometer)
9.4 Flatness Measurement (Dial gauge)

10 Welding Shop

10.1 Demonstration of resistance welding
10.2 Demonstration of arc welding --
10.3 Demonstration of gas welding
10.4 Demonstration of MIG welding

Major Components/ Equipment

Sr. No. Component/Equipment

Fitting vice, various types of files for fitting shop, machine and hand hacksaw

Carpentry vice, various types of files, machine and hand hacksaw, chisels, jack plane

Anvil, different types of hammers, tongs, scissors, hand shear machine, sheet cutter

Plumbing vice, machine and hand hacksaw, monkey spanner, Tap wrench

Arc welding machine, welding goggles, welding gloves, gas welding machine

Engineers Scale, Vernier caliper, Micrometers, Height gauge, Sine bar, Bevel protractor, Spirit Level, Tachometer, Dial gauge

Masonry Tools - Trowel, Margin Trowel, Corner Trowel, Mason’s Hammer, V or Square Notch Trowel, Cold Chisel

Arduino board, LED, Ultrasonic sensor, IR sensor, RTD, Breadboard, Wires.

O |o|N[oojO DWW |N]|F

Multimeter, Switches, Wires.




Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)
L: 0 T: 0 P: 4

Note: |

n Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Elralp (Vlealy o) ELLD ({1 nEel Ry a7 S-llj-ggeel::t Categor % Weightage Marks Weightage
Practical) Practical) Credit CreJdit gory ghtag ghtag
Theory MCQ 0% 0
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 0% ) Calculated Theory % 0% 0
Practical Individual Project 40% 40
Practical Group Project 40% 40
Practical 2 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 20% 20
Practical Seminar 0% 0
Expected Practical % 100% Calculated Practical % 100% 100
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Understand various machine tool like lathe, drilling, milling and grinding for manufacturing processes in machine shop, perform basic operations
of fitting using different tools in fitting shop.

2 Perform basic operations of carpentry and tin smithy using different tools in carpentry shop and tin smithy shop, understand the basic of plumbing
using different types of its fittings and plumbing tools.

3 Understand the basic of bricks with type of wall and application of different tools used in masonry work, understand the different types of
electrical measuring instruments like voltmeter and ammeter with applications, understand the use and capabilities of IOT devices.

4 Learn about the various linear and angular measuring instruments with its least count value and understand the various welding processes and its

applications.

Suggested Reference Books

1

Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop Technology”, Vol. I 2008 and Vol. I1 2010, Media
promoters and publishers private limited, Mumbai.

Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGraw Hill House, 2017.

Workshop Technology Vol. 1 and 2 by Raghuvanshi B.S. Dhanpat Rai & Sons1998

Workshop Technology by Chapman W.A. J and Arnold E. Viva low priced student edition, 1998

Exploring Arduino, Jeremy Blum. Wiley

16th Edition IEE Wiring Regulations Explained and Illustrated Seventh Edition by Brian Scaddan

Principles of Electrical Measurement by S TumanskKi

Building Construction by Dr. B. C. Punamia

OO (N |0 |wWN

Building Construction by S. C. Rangwala

List of

Open Source Software/Learning website

1

http://nptel.ac.in/

2

http://www.ocw.mit.edu

Practical Project/Hands on Project

Sr. No. List of Practical Projects/Hands on Project Linked with Unit

1 Prepare Alphabets of Metal plate using fitting operation Unit 2 and Unit 9
2 Build a Piece of Furniture (Chalk Box, Table, Name plate etc.) Unit 3 and Unit 9
3 Prepare an illustrative chart/list of PVVC pipe fitting tools for Home. Unit 5 and Unit 9
4 Make Bird Feeder using sheet metal. Unit 4 and Unit 9
5 Measuring Speed of Sound using Ultrasonic sensor. Unit 8 and Unit 9
6 Prepare an illustrative chart/list of Welding Tools and Equipment with their various application Unit 10

7 Prepare an illustrative chart/list of Masonry Tools used in the Construction Industry worldwide Unit 6



http://www.ocw.mit.edu/

LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Robotics and Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester - 11

Course Code: 017062291 Teaching Scheme
] . . . Lecture | Tutorial | Practical . Total
Course Name: Engineering Mechanics L) ) P) Credit Hours
Category Of Course: Engineering SCIenCG COUFSE (ESC) 1 5 6 50
Prerequisite Course: | Mathematics - 1 (017101191), Physics (017101192)
Syllabus
Unit . . . . : Teaching
Topl Prerequisite Topi ive Topl
No. opic erequisite Topic Successive Topic Hours
Introduction
1.1 Introduction of Mechanics, Fundamental concepts
(Definition of scaler and vector quantities) and 5
idealization of mechanics, Fundamental principles and o
01 : A e (10%)
laws of mechanics (Law of transmissibility, principle
of superposition, equilibrium conditions)
1.2 Scalar and Vector Quantities . . .
1.3 System of Units Basic physics (017101192-Unit-01)
Coplanar Concurrent Forces
2.1 Introduction of Force, Effect of force and Laws of motion (force and inertia) Governors (017103502- Unit-5.3),
Characteristics of force, Types of force, Type of force (017101192-Unit-1.3) Balancing of Rotating Masses
systems ) (017103601- Unit-1.1), Undamped 6
02 |22 Principle of Transmissibility, Parallelogram Law of Free Vibrations (017103601- Unit- (129%)
forces, Law of triangle of forces, Resultant of coplanar 4.1), Damped Forced Vibration
concurrent force system by analytical and graphical (017103601- Unit-6.1, 6.6), Static
method Forces on Surface (017103491,
2.3 Resolution of a single force, Resolution method for | Laws of motion (force and inertia) | Unit-3.1, 3.2, 3.4)
coplanar concurrent force system (017101192-Unit-1.3)
Moments and Couples
3.1 Moment of a force, Principle of moments, Couples, Flywheels- Turning Moment
Equivalent couples Diagram (017103392- Unit- 9.2),
3.2 Characteristics of moment and couple Contact stresses (017103402- Unit-
4.2), Governors (017103502- Unit-
6.1), Friction Devices: Brakes
(017103502- Unit-8.3), S
03 Dynamometers and Strain Gauges (10%)

04

05

06

07

3.3 Varignon’s theorem and its Application.

Coplanar Non-Concurrent Force System

(017103502- Unit-9.2), Balancing
of Rotating Masses (017103601
Unit-1.2), Gyroscope (017103601-
Unit-10.1,10.2), Buoyancy and
Metacentric Height (017103491,
Unit-4.4), Impact of Jet

4.1 Introduction

4.2 Resultant of coplanar non-concurrent force system
Equilibrium of Rigid Bodies

Static Forces on Surface
(017103491, Unit-3.1, 3.2, 3.4)

5.1 Equilibrium, Resultant and Equilibrant

5.2 Free body diagram and Lami’s theorem

Trigonometry and geometry
(017101191-Unit-02)

5.3 Condition of equilibrium for Coplanar concurrent

Support Reactions

Pressures and Head (017103491,
Unit-2.2), Buoyancy and
Metacentric Height (017103491,
Unit-4.2, 4.3)

6.1 Types of load, supports and beams

6.2 Support reaction for Statically determinate beam

Friction

Shear Force and Bending Moment
(017103391- Unit- 4.1), Toothed
Gears (017103392- Unit- 5.3),
Levers (017103402- Unit-5.1)

7.1 Friction and its applications, Types of friction

Friction, power and torque
(017101192-Unit-1.5)

7.2 Laws of dry friction

7.3 Angle of friction, Angle of repose, Coefficient of
friction

7.4 Block Friction, Ladder friction, Wedge friction

Belt Drives (017103502- Unit-5.1),
Friction Devices: Clutches
(017103502- Unit-7.1), Friction
Devices: Brakes (017103502- Unit-
5.6), Theory of Metal Cutting
(017103302, Unit-2.4), Resistance,
Solid State and Thermochemical
Welding processes (017103401,
Unit-7.1 to 7.5), Limitations and
Applications of Second Law of

$017103491, Unit-2=

4
(8%)

5
(10%)

forces and Coelanar non-concurrent forces

4
(8%)

6
(12%)




Thermodynamics (017103403,

Unit-5.2=

Centroid and Centre of Gravity

08 8.1 Concept of centre of gravity Flexural Stresses (017103391- (1052, %)
8.2 Centroids of Linear elements and Planar elements Unit-5.3), Shear Stresses
8.3 Centroids of Comeosite sections ( 1D, 2D, 3D) (017103502- Unit-5.6)
Moment of Inertia of Planar Cross Sections
. Rigid body and inertia effects of Flexural Stresses (017103391-
9.1 Concept of Moment of Inertia rigid body (017101192-Unit-10.3) | Unit-5.3), Shear Stresses
9.2 Derivation of equation of moment of inertia of (017103391- Unit-6.2), Torsion 5

09 standard lamina (Rectangle, Triangle, Circle) using zis;igiffgfrgﬁ?_%g)and Integration (017103391- Unit- 9.2), Flywheels (10%)
first principle. (017103392- Unit- 10.1)
9.3 Polar moment of inertia, radius of gyration of areas
9.4 Parallel and perpendicular axes theorems and its

application
Fundamentals of Kinematics and Kinetics of Particles
10.1 Rectilinear motion, Curvilinear motion, Motion of Introduction of Mechanisms and
rigid bodies, Velocity and acceleration Machines (017103392- Unit- 1.1),
(Definition and basic numerical). Kinematics: Velocity Analysis
(017103392- Unit- 3.1), 5
10 Kinematics: Acceleration Analysis (10%)

(017103392- Unit- 4.1), Toothed
Gears (017103392- Unit- 5.2),
Flywheels- Turning Moment
Diagram (017103392- Unit- 9.1),
Flywheels (017103392- Unit- 10.1,

10.2 Newton’s law of motion, Energy and momentum -

10.3)

Sr No. Practical Title Link to Theory Syllabus
1 Equilibrium of coplanar & concurrent forces. Unit-2
2 Verification of Varignon’s theorem. Unit-3
3 Equilibrium of coplanar & Nonconcurrent forces. Unit-4
4 To find support reaction for simply supported beams. Unit-6
S Friction apparatus. Unit-7
6 Analysis of problems based on Block friction. Unit-7
7 Analysis of problems based on Ladder friction. Unit-7
8 Analysis of problems based on Center of gravity. Unit-8
9 Analysis of problems based on Moment of inertia. Unit-9
10 Velocity and Acceleration diagram for kinematic pair. Unit-10

Major Components/ Equipment

Sr. No. Component/Equipment
1 Force Table, Pulleys, String, Dead Weight
2 Drawing Sheet, Wooden Board, Pulleys, String, Dead Weight
3 Simply supported beam, weighing scale, Dead weight
4 Inclined wooden plane, Wooden blocks, Strings
5 Drawing Sheet, Wooden Board, Pulleys, String

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 4 T: 1 P: 2

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Elelp (Inse sy el I [(ITEeL ) 617 SIE)JFZI::t Categor % Weightage Marks Weightage

Practical) Practical) Credit = eJ gt gory o Vveightag ghtag
Theory MCQ 17% 20
Theory 5 6 Theory Descriptive 0% 0
Theory Formulas and Derivation 8% 10




Theory Numerical 58% 70
Expected Theory % 83% Calculated Theory % 83% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 1 Internal Practical Evaluation (IPE) 12% 70
Practical Viva 5% 30
Practical Seminar 0% 0
Expected Practical % 17% Calculated Practical % 17% 100
Overall % 100% 100% 200

Course Outcome

Upon completion of the course students will be able to

1 Demonstrate and adopt understanding of various forces and their influences on practical engineering problems.

2 Analyze the impact of forces, moments, and couples on the stability of bodies, showcasing an ability to apply theoretical knowledge to real-world
scenarios.

3 Apply fundamental concepts of friction, centroid and center of gravity. Also, analyze structural problems.

4 Develop the ability to employ theoretical knowledge in solving complex engineering problems related to the motion and forces acting on

particles.

Suggested Reference Books

1 Engineering Mechanics by R S Khurmi, S. Chand Publications

2 Engineering Mechanics by S Bhavikatti

3 Engineering Mechanics (Statics and Dynamics) By Beer and Johnston

4 Mechanics of Materials By Beer and Johnston

5 Mechanics of Structures VVol-1 By Junarkar S.B. and Shah H.J.; Charotar publishing house, Anand

List of Open Source Software/Learning Website

1 http://nptel.ac.in/
2 http://www.coursera.org
3 http://www.edx.org

Practical Problem/ Hands on Project

Sr. . . : . .
NoO Real Practical Problem/ Hands on Project Linked with Unit

1 To understand basic definitions of Mechanics and its branches. Unit 01
To convert Unit systems in to the Working Unit System.
How to determine the resultant of a system of concurrent forces and how to resolve force vectors into given
directions. Find Out Resultant force of all forces generated in the strings of parachute, to reduce the speed of

2 free fall of the person. Unit 02
Find force required to design a Door Closer, Steering mechanism, Screw jacks etc.

3 Unit 03,04
Find force required to lift the load in the construction site.

4 Unit 05
Find out support requirement of bridges. b4

SIMPLY SUPPORTED
BEAMS WITH EXAMPLES

5 Unit 06
Reduce the value of friction force for smooth the working of Bearings, belt rope drives.
Calculate safe value of friction force in the case of ladders. Friction

6 Static Sliding Rolling Unlt 07
Calculate Centre of gravity and Moment of inertia in the unoccupied and occupied cases of R
wheel chair to ensure stability. GRAVITY

7 Unit 08, 09
Determine Projection territory of the cannon for complete range of angles. 4

8 - o Unit 10

A w7l 5



http://www.coursera.org/
http://www.edx.org/




INSTITUTE OF ENGINEERING AND TECHNOLOGY LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Engineering (All Branch)

Bachelor of Engineering (B.E.) — Semester — I/11

Course Code:

017018191, 017028191, 017038191, 017048191, 017058191,
017068191, 017078291, 017088291, 017098291, 017108291,
017118291, 017128191, 017138191, 017148191, 017158191

Teaching Scheme

) : . Lecture | Tutorial | Practical : Total
Course Name: Environmental Science L) M P) Credit Hours
Category f)f Course: | Mandatory Course (MC) ) 0 0 0 20
Prerequisite Course: | ---
Syllabus
Unit . . . : i :
No Topic Prerequisite Topic Successive Topic Teaching Hours
Introduction to Environment
1.1 Definition, principles and scope of Environmental 1
Science
01 (5%0)

02

03

04

05

06

07

08

1.2 Impacts of technology on Environment,
Environmental Degradation,

Water Pollution

1.3 Imeortance for different engineering discielines

2.1lIntroduction — Water Quality Standards

Quality of Water (017093504 - Unit-
3)

2.2 Sources of Water Pollution

2.3 Classification of water pollutants

2.4 Effects of water pollutants
Air Pollution

Water Contamination (017083404 —
Unit-5)

3.1Composition of air

3.2 Structure of atmosphere

3.3 Ambient Air Quality Standards

3.4 Classification of air pollutants

3.5 Sources of common air pollutants like PM, SO2,
NOX, Auto exhaust

3.6 Effects of common air pollutants
Noise Pollution

Air pollution and its impact on
Environment (017083404 — Unit-3)

4. 1Introduction

4.2 Sound and Noise

4.3Noise measurements

4.4 Causes and Effects
Solid waste management

5.1 Introduction

5.2 Types and Sources

5.3 Cause and Effect

5.4 Solid waste Management: Collection ,Processing
,Disposal

Biomedical waste management

Solid Waste and its Management
Techniques (017083404 — Unit-7)

6.1 Introduction

6.2 Sources

6.3 Classification

6.4 Management: Segregation, Transportation,
Treatment

Electronic Waste Management

7.1 Introduction

7.2 Classification, Generation of Waste

7.3 International Trade or E-waste Dumping in
Developing countries

7.4 Impacts of E-waste on Environment and Human
Health

7.5 Management of E-waste
Global Environmental Issue

8.1 Introduction

8.2 Climate Change

8.3 Greenhouse and Global Warming

8.4 Acid rain

8.5 Ozone Depletion

8.6 Carbon Foot Print

8.7 Benefits of Carbon foot prints

8.8 Cleaner Development Mechanism

8.9 International Steps for mitigation Global change

2
(10%)

2
(10%)

(10%)

2

(10%)

(10%)

2
(10%)

3
(15%0)




Green Technologies

9.1 Design
9.2 Operational Parameters 2
09 9.3 Maintenance (10%)

9.4 Solar Energy
9.5 Wind Energy

9.6 Biomass Energy

Social issues and Environment
10.1 Unsustainable to Sustainable Development

10.2 Urban problems related to energy 2

10 | 10.3 Population Growth, Impact of Population, Gender (10%)
and Environment
10.4 Role of individual to protect Environment
10.5 Role of information Technology to protect
Environment and Human health

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)

L: 2 T: 0 P: 0

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Elalp (Vlely o) Sl (cely ol S-Llj_(k))?g::t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory o Vveightag ghtag
Credit
Theory MCQ 100% 100
Theory 0 Theory Descriptive 0% 0
Theory Formulas and Derivation 0% 0
Theory Numerical 0% 0
Expected Theory % 0% 0 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 0% 100% 100
Course Outcome
Upon completion of the course students will be able to
1 Develop the ability to identify various types of pollution prevalent in society, comprehensively understanding their sources and the consequential
impacts on both human health and the environment.
2 Acquire an in-depth understanding of different waste management strategies and their crucial significance in preserving both human health and the
environment.
3 Understanding of various critical issue related to climate change, gaining insights into global initiatives and efforts aimed at addressing this critical
environmental challenge.
4 Examine the role of eco-friendly technology in fostering sustainable development, considering both environmental and social implications.
Suggested Reference Books
1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha Second edition, 2013 Publisher: Universities Press (India)

Private Ltd, Hyderabad

Basics of Environmental Studies by U K Khare, 2011 Published by Tata McGraw Hill

Environmental Science by B.R Shah and Dr.Sneha Popli Mahajan Publication House

Environmental Sciences by Daniel B Botkin & Edward A Keller Publisher: John Wiley & Sons.

De A.K., Environmental Chemistry, Wiley Eastern Ltd.

Agarwal, K.C.2001 Environmental Biology, Nidi Publ.Ltd.Bikane.

N[O~ wWIN

Renewable Energy and Technology by DR.P.Subrahmanian and DR.A.Sampatharajan

List of Open Source Software/Learning website

1 https://www.coursera.org/browse/physical-science-and-engineering/environmental-science-and-sustainability

https://www.classcentral.com/course/swayam-environmental-pollution-and-global-issues-22968

https://www.edx.org/learn/renewable-energy

https://www.coursera.org/learn/solid-waste-management

https://www.udemy.com/course/basic-medicalbiomedical-waste-management-course/

OO (wWIN

https://onlinecourses.nptel.ac.in/noc20_cel2/preview




LOK JAGRUTI UNIVERSITY (LJU)
INSTITUTE OF ENGINEERING & TECHNOLOGY

Department of Robotics and Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 017061291 Teaching Scheme
] . Lecture | Tutorial | Practical . Total
Course Name: Mathematics - 11 L) T P) Credit Hours
Category of Course: | Basic Science Course (BSC) 3 5 0 5 50
Prerequisite Course: | Mathematics - 1 (017101191)
Syllabus
Unit . . . . : Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Matrices
1.1 Elementary row operations of matrices Linear Programr_ning Problems
1.2 Row and reduced row echelon form (017107701-Unit-2)
1.3 System of linear equations
1.4 Homogeneous system of linear equations 7
01 1.5 Non-homogeneous system of linear equations
: g y 9 (14%)

02

03

04

05

06

07

1.6 Inverse of Matrix (Using Gauss Jordan Method)

1.7 Eigen values & vectors

1.8 Diagonalization of matrix (Only for Non symmetric
Matrix)

1.9 Cayley-Hamilton theorem

Fourier Series

2.1 Periodic function

2.2 Dirichlet’s condition

2.3 Trigonometric series of sine and cosine function

Basic Differentiation and

2.4 Fourier series of a function of period 2L

Integration (017101191-
Unit-3)

2.5 Fourier series of even and odd function

2.6 Half range expansions

Fourier Integral and Fourier Transform

3.1 Define Fourier integral

3.2 Cosine and sine integral

Fourier series of a

3.3 Define Fourier transform

function (017101291-

3.4 Cosine and sine transform

Power Series

Unit-3)

4.1 Classification of singularities

4.2 Series solution near ordinary points

4.3 Series solution near regular singular points
(Frobenius method)

Laplace Transform

5.1 Laplace transform of elementary functions

5.2 Differentiation of Laplace transform

5.3 Integration of Laplace transform

5.4 Laplace transform of derivatives

Basic Differentiation and

5.5 Laplace transform of integrals

Integration (07101191-

5.6 Unit step function and Dirac’s delta function

Unit-3)

5.7 Inverse Laplace transform

5.8 Convolution theorem (Without Proof)

Application of Laplace Transform

6.1 Solution of linear ordinary differential equation

6.2 Solution of simultaneous equations (Ordinary
Differential Equation)

Vector Differentiation

Laplace Transform
(017101291-Unit-5)

7.1 Parametrization of curves

7.2 Orientation of parametric curve

7.3 Arc length of curve in space

7.4 Curvature and surfaces

Basic Differentiation and

7.5 Gradient of a scalar point function and surface normal
vector

Integration (017101191-
Unit-3)

7.6 Directional derivatives

7.7 Divergence of vector field

Motion of Fluid Particles and Streams
(017103491 — Unit-9)

5
(10%)

(6%0)

(8%)

(16%6)

(49%)

5
(10%)




7.8 Curl of vector field and scalar potential of conservative
field

Vector Integral-I

08 o Basic integration
8.1 Line integral (Work Done) (017101191-Unit-3), S
Multiple Integral (10%)
8.2 Green’s theorem in the plane (without proof) (017101191-Unit-8)

S
Vector Integral-11
9.1 Surface integral 6

9.2 Gauss divergence theorem (without proof) Multiple Integral (12%)
9.3 Stoke’s theorem (without proof) (017101191-Unit-8)
9.4 Volume integral

09

Basic Probability and Statistics

10.1 Mathematical definition of probability
10 10.2 Axiomatic approach of probability 5
10.3 Addition law of probability (10%)
10.4 Conditional of probability (Baye’s theorem)
10.5 Mathematical expectation

10.6 Basic introduction of statistics: Central tendency

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: | 3 | T | 2 | P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
Total
Group (Theory or Group (Theory or - o . .
Practical) Practical) Credit Sct:erejdeici[t Category %o Weightage Marks Weightage
Theory MCQ 15% 15
Theory 5 Theory Descriptive 0% 0
Theory Formulas and Derivation 10% 10
Theory Numerical 75% 75
Expected Theory % 100% 5 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100

Course Outcome

Upon completion of the course students will be able to

1 Utilize matrix methods to analyze and solve problems in areas such as structural analysis, electrical circuits, and control systems. Use of Fourier
series techniques to solve partial differential equations relevant to heat conduction and wave propagation in engineering systems.

2 Apply Laplace & Fourier transforms to analyze and design control systems & signal system respectively in mechanical engineering.

3 Apply power series and vector calculus concepts to analyze and solve engineering problems in diverse fields such as fluid dynamics.

4 Develop proficiency in the use of Gauss's theorem, and Stokes' theorem for solving practical engineering problems and understand the

fundamental concepts of probability, random variables, and probability distributions.

Suggested Reference Books

1 Elementary Linear Algebra, Applications version, Anton and Rorres, Wiley India Edition.

Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication.

Calculus, Volumes 2, T. M. Apostol, Wiley Eastern

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

gl Bl

Thomas’ Calculus, Maurice D. Weir, Joel Hass, Early Transcendentals, 13e, Pearson, 2014

List of Open-Source Software/Learning website

1 https://nptel.ac.in/courses/
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LOK JAGRUTI UNIVERSITY (LJU)

Department of Robotics and Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — |1

INSTITUTE OF ENGINEERING AND TECHNOLOGY

Course Code: 017062293 Teaching Scheme
Course Name: Engineering Graphics Le(cEL)Jre Tug_?_;'al PraEcI:Dt)lcal Credit Jgﬁ?ls
Category of Course: | Engineering Science Course (ESC)
_ 4 2 0 6 60
Prerequisite Course:
Syllabus
Unit i . i . . | Teaching
Topic Prerequisite Topic Successive Topic
No. P g P P Hours
Introduction to Engineering Graphics
1.1 Importance and applications of engineering drawing
1.2 Introduction of drawing instruments
1.3 Introduction to BIS standards in drawing practice
01 1.4 Types of lines and its application 3 (5%)

1.5 Lettering

1.6 Sheet layout

02

03

04

05

08

1.7 Dimensioning systems

1.8 Geometrical Construction
Scale

2.1 Types of standard scale and representative fraction

2.2 Plain scale

Engineering Curves

Introduction to Engineering
Graphics ( Unit-1)

2.3 Diagonal scale

3.1 Classification of curves, Introduction of conics curves

3.2 Different construction methods for an ellipse, parabola and
hyperbola

3.3 Construction cycloidal curves - cycloid, epicycloid and
hypocycloid

3.4 Construction of Involutes - line, polygon and circle

3.5 Construction of Spiral - Archimedean spiral and
Logarithmic spiral

Projections of Points and Lines

Introduction to Engineering
Graphics ( Unit-1)

4.1 Introduction to projection and planes of projections

4.2 Various possible locations of a point

4.3 Orthographic projections of points on two principal reference
planes

4.4 Projections of points on three principle reference planes

4.5 Introduction to projection of line

4.6 Projections of line parallel and perpendicular with principal
reference planes

4.7 Projections of line with its inclination to one / two principal

Projections of Planes

Introduction to Engineering

Graphics (Unit-1)

reference Elane

5.1 Introduction of projections of planes

5.2 Different types of plane based on shapes- polygons, circle and
ellipse

5.3 Plane parallel to one principal plane and perpendicular to other

5.4 Plane inclined to one principal plane and perpendicular to other

5.5 Plane inclined to all principal plane or oblique plane
Projection of Solids

Projections of Points and Lines

(Unit-4)

6.1 Classification of solids

Vertical plane

Orthographic Projections and
Sectional Orthographic Projections

(Unit-6)

06 6.2 Definitions of different types of solids Projections of Planes 6 (10%)
6.3 Projections of different solids and frustum of solids with its (Unit-5)
inclination with one and two reference planes
Sections of Solids
7.1 Introduction of various cutting planes
07 7.2 Concept of Auxiliary Inclined Plane and Auxiliary Projections of Solids 4 (6%)

7.3 Section of various solids and the true shaee of the section

8.1 Principles of projector, projections
projections

and planes of

6 (9%)

7 (11%)

8 (13%)

6 (10%)




8.2 Concepts of methods of projections

8.3 Front view, top view and side views using first angle
projection method Projections of Solids (Unit-6), 8 (13%)

Sections of Solids (Unit-7)

8.4 Front view, top view and side views using third angle
projection method
8.5 Introduction of section

8.6 Types of section

8.7 Full sectional views

Isometric Projections and Isometric View or Drawing
9.1 Isometric scale

09 3}?&?}2\”&% of orthographic views into isometric view or Orthographic Projections 8 (13%)
9.3 Conversion of orthographic views into isometric (Unit-9)

Ero!ection
Loci of Points
3.1 Introduction
3.2 Simple slider crank chain mechanism
10 3.3 Off set slider crank chain mechanism . . 6 (10%)
- - - - Introduction to Engineering
3.4 Slider crank with trunnion mechanism Graphics (Unit-1)
3.5 A four bar mechanism
3.6 Pendulum mechanism
3.7 Combinations of different mechanisms

Proposed Theory + Practical Evaluation Scheme by Academicians
(% Weightage Category Wise and it’s Marks Distribution)
L: 4 T: 2 P: 0
Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.

Each CCE Test will be of 25 Marks and SEE Test will be of 50 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%

Slreup (VEesy s LD (1 MERR) 617 SIEFZ‘Lt Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 20% 20
Theory 4 Theory Descriptive 10% 10
Theory Formulas and Derivation 0% 0
Theory Numerical 70% 70
Expected Theory % 100% 4 Calculated Theory % 100% 100
Practical Individual Project 0% 0
Practical Group Project 0% 0
Practical 0 Internal Practical Evaluation (IPE) 0% 0
Practical Viva 0% 0
Practical Seminar 0% 0
Expected Practical % 0% Calculated Practical % 0% 0
Overall % 100% 100% 100
Course Outcome
Upon completion of the course students will be able to
1 Develop the ability to visualize solid geometry and project different positions relative to the horizontal and vertical planes.
2 Understand and apply techniques for the lateral surface development of different solid models.
3 Demonstrate the capability to draw and project 3D models and intricate machine components using various orthographic views. Develop the skill
to visualize the internal structures of complex bodies through the effective use of sectional views.
4 Acquire the skill to construct 3D isometric views from orthographic pictorial drawings. Create comprehensive architectural drawings, including

plans, layouts, and line layouts of buildings, incorporating symbols representing different architectural elements.

Suggested Reference Books
1 Elementary Engineering Drawing by N.D. Bhatt, Charotar Publishing House, Anand.

Engineering Graphics by P.J. Shah, S. Chand and Company Ltd., New Delhi.

Engineering Graphics by P.B. Patel and P.D. Patel, Mahajan publishing house. Ahmedabad.

Engineering Drawing by P.S. Gill, S.K. Kataria and sons, Delhi.

Engineering Drawing by R.K. Dhawan, S. Chand and Company Ltd., New Delhi.

Engineering Drawing by B. Agrawal and C M Agrawal, Tata McGraw Hill, New Delhi.

Engineering Graphics — I and II", by Arunoday Kumar, Tech — Max Publication, Pune, 3rd Edition 2010.

OV |WN

Engineering Drawing and Graphics, by K. Venugopal, New Age International Publication, 5th Edition.




9 | Building drawing, by M.G.Shah, C.M.Kale and S.Y .Patki Publisher: Tata McGraw Hill.

List of Open Source Software/Learning Website

1 | http://Inptel.ac.in/




LOK JAGRUTI UNIVERSITY (LJU)

INSTITUTE OF ENGINEERING AND TECHNOLOGY
Department of Robotics and Artificial Intelligence (706)

Bachelor of Engineering (B.E.) — Semester — |1

Course Code: 017062292 Teaching Scheme
] . . . . Lecture | Tutorial | Practical i Total
Course Name: Electrical and Electronics Engineering (L) T ) Credit Hours
Category of Course: | Engineering Science Course (ESC)
. s 3 0 2 30
Prerequisite Course:
Syllabus
Unit . . . Teaching
No. Topic Prerequisite Topic Successive Topic Hours
DC Circuits
Electrical analogy and overall heat transfer
1.1 Electrical circuit elements (R, L and C), coefficient (017103591 - Unit-2.3), Electrical
Voltage and current Sources analogy to simple problems and radiation shield
(017103591 - Unit-8.4) 3
01 1.2 Ohm’s law, Series and parallel resistive (10%)

02

circuit with voltage & current divider rules

1.3 Kirchhoff’s current and voltage laws

Ohm’s Law (017102292-
Unit-1.2)

1.4 Charging and discharging of capacitor

Network Theorems

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL

2.1 Thevenin and Norton Theorems

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL
(017102292-Unit-1.3)

2.2 Superposition Theorem and Source
Transformation

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL
(017102292-Unit-1.3)

2.3 Nodal and Mesh Analysis

Single Phase AC Circuits

Ohm’s Law (017102292-
Unit-1.2), KVL-KCL

3.1 Generation of Single Phase,

transformer, Types, E.M.F equation)

Unit-6.1)

5017102292-Unit-1.3=

3
(10%)

5017102292-Unit-1.3=

Representation of Sinusoidal Waveforms 3
03 | 3.2 RMS, Average Values and Peak Values, (10%0)
Form Factor and Peak Factor
3.3 Phasor Representation of AC Quantities Generation of Single Phase
' (017102292-Unit-3.1)
Analysis of Single-Phase AC Circuits
4.1 Analysis of Single-Phase AC Circuits Ohm’s Law (017102292-
consisting of R, L and C with Power Unit-1.2), KVL-KCL
Measurement (017102292-Unit-1.3) 3
04 4.2 Analysis of Single-Phase Series AC Ohm’s Law (017102292- (10%)
Circuits consisting of RL, RC and RLC with Unit-1.2), KVL-KCL
Power Measurement (017102292-Unit-1.3)
Analysis of Single-Phase
4.3 Series RLC AC Circuit at Resonance Series RLC Circuit
(017102292-Unit-4.2)
Three Phase AC Circuits
5.1 Voltage and Current Relations in ‘STAR’ -—-
Three Phase AC Circuit (Generation of three
phase E.M.F) 3
05 5.2 Voltage and Current Relations in glrr(:eatpg)alsslngZgZRSrﬁt (10%)
‘DELTA’ Three Phase AC Circuit 5.1)
i Three Phase ‘STAR’AC -
5._3 quer Measurements in Three Phase AC Circuit (017102292-Unit-
Circuits
5.1)
Transformers
6.1 Faraday’s Law of Electromagnetic . - 3
06 gng UCt\Ilsgrking Principle of Transformer (10%)
Operations  (including  Construction  of Faraday’s Law (017102292-




Working Principle of
Transformer Operations
(017102292-Unit-6.2)
6.4 Three Phase Transformers

Electrical Machines
7.1 Three Phase Induction Motor (Generation | Faraday’s Law (017102292- | Welding arc and power source characteristics

of Rotating magnetic field) Unit-6.1) (017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
gas welding 017103401 — Unit-6.7), Submerged
arc welding (017103401 — Unit-6.8), Types of
Resistance welding processes (017103401 —
Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),
Types of Thermochemical welding processes 3
07 (017103401 — Unit-7.5) (10%)
Welding arc and power source characteristics
(017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
gas welding 017103401 — Unit-6.7), Submerged
arc welding (017103401 — Unit-6.8), Types of
Resistance welding processes (017103401 —
Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),
Types of Thermochemical welding processes

s017103401 — Unit-7.5!

Electrical Wiring

6.3 Single Phase Step-Up and Step-Down
Transformers

Faraday’s Law (017102292-

7.2 Single Phase Induction Motor Unit-6.1)

7.3 DC Motors (Construction, Working & | Faraday’s Law (017102292-
Types) Unit-6.1)

8.1 Types of wires and cables 3
08 8.2 System of wiring-Domestic and industrial (10%0)
wiring
8.3 Simple control circuit in domestic
installation

Safety and Protection
9.1 Electric shock and first aid for electric
shock and safety rules
9.2 Circuit Breaker: Fuses, MCB and ELCB
Welding arc and power source characteristics
(017103401 — Unit-6.3), Carbon arc welding
(017103401 — Unit-6.4), Shielded metal arc
welding (017103401 — Unit-6.5), Tungsten inert
gas welding (017103401 — Unit-6.6), Metal inert
0 gas welding 017103401 — Unit-6.7), Submerged (1030/)
. . . arc welding (017103401 — Unit-6.8), Types of 0
?rfpgirg:;g — Types of Earthing and its Resistance welding processes (017103401 —
Unit-7.1), Merit, demerits and applications of
resistance welding processes(017103401 — Unit-
7.2), Numerical related to Spot
welding(017103401 — Unit-7.3), Types of Solid
State welding processes(017103401 — Unit-7.4),
Types of Thermochemical welding processes
(017103401 — Unit-7.5)

9.4 Elementary Calculations for Energy
Consumption

Analog and Digital Circuits
10.1 Diode and Rectifiers -- 3
10 | 10.2 Digital logic gates (10%)
10.3 Analog to Digital conversion (ADC),
Digital to Analog conversion (DAC)




Sr No. Practical Title Link to Theory Syllabus
1 Verify KVL and KCL using Development kit. Unit-1
2 To verify the Thevenin Theorem Unit-2
3 To verify the Superposition Theorem Unit-2
4 Measurement of the electric power in a single-phase AC Resistive Circuit. Unit-4,5
S To obtain power & power factor of single-phase R — L Series circuits Unit-4,5
6 To obtain power & power factor of single-phase R — C Series circuits Unit-4,5
7 To obtain power & power factor of single-phase R — L - C Series circuits Unit-4,5
8 To practice wiring connection of staircase. Unit-8
9 To demonstrate working operation of ELCB and MCB Unit-9
10 To plot input and output waveforms of the Half Wave Rectifier. Unit-10

Major Components/ Equipment

Sr. No.

Component/Equipment

DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires

DC Network Development Kit, VVoltmeter, Ammeter, Connecting Wires

DC Network Development Kit, VVoltmeter, Ammeter, Connecting Wires

A T WOIN|E-

Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Lamp-bank (non-inductive resistance)
(230V, amp), Single-phase Variac

Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Inductive coil (50 Hz, 5 amp), Lamp-bank
(non-inductive resistance) (230V,5 amp), Single-phase variac

Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-
inductive resistance) (230V, amp), Capacitor bank

Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-
inductive resistance) (230V, amp), Choke coil, Capacitor bank

Experimental Board, Connecting wires

9 MCB (0-6 A), ELCB (30 mA- 32 A), Ammeter (0-20 A and 0-50 mA)

10 Trainer Kit, DC Power Supply, Function Generator, Connecting Wires, DSO.

Proposed Theory + Practical Evaluation Scheme by Academicians

(% Weightage Category Wise and it’s Marks Distribution)

L: 3 T: 0 P: 2
Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.
Each Test will be of 25 Marks.
Each Test Syllabus Weightage: Range should be 20% - 30%
ren (Ve o LTS (1 EE) O SEE)JFZI(I:t Categor % Weightage Marks Weightage
Practical) Practical) Credit J& gory 0 ghtag ghtag
Credit
Theory MCQ 30% 40
Theory 3 Theory Descriptive 8% 10
Theory Formulas and Derivation 11% 15
Theory Numerical 26% 35
Expected Theory % 75% A Calculated Theory % 75% 100
Practical Individual Project 0% 0
Practical Group Project 9% 35
Practical 1 Internal Practical Evaluation (IPE) 16% 65
Practical Viva 0%
Practical Seminar 0%
Expected Practical % 25% Calculated Practical % 25% 100
Overall % 100% 100% 200




Course Outcome

Upon completion of the course students will be able to

Apply fundamental electrical laws and circuit theorems to electrical circuits.

Analyze single phase AC circuits.

Analyze three phase AC circuits and describe operating principle and applications of static and rotating electrical machines.

Comprehend electrical installations, their protection and personnel safety. Also, get an insight about the basic introduction of digital electronics.

Su
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ested Reference Books

“A Textbook of Electrical Technology”, B. L. Theraja, S. Chand Publication-Volume |

“Basic Electrical Engineering”, J.B. Gupta, Kataria & Sons-Volume |

“Fundamentals of Electric Circuits”, Charles Alexander and Matthew Sadiku, McGraw Hill

“Hughes electrical & electronic technology “, Edward Hughes, Harlow, Pearson Education Limited

‘Electrical and Electronics Engineering for Scientists “, K.A. Krishnamurthy and M.R. Raghuveer, Wiley Eastern Ltd.

“A Textbook of Electrical Technology”, B. L. Theraja, S. Chand Publication-Volume Il

“A Course in Electrical Technology”, J.B. Gupta, Kataria & Sons-Volume Il

o|~Nlolo|a|lw|Nd|RKL [ ~lw|N|[-

“Elements of Electrical & Electronics Engineering “, U.A.Patel, Atul Prakashan

List of Open Source Software/Learning website

1 http://nptel.ac.in
2 http://www.electrical4u.com/nature-of-electricity/
3 http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-002-circuits-and-electronics-spring-2007/video-lectures/

Practical Project/Hands on Project

Sr Linked
No' Project List with
' Unit

1 | Design automatic ignition electric circuit using bread board. Unit 01
2 | Make automatic LED based emergency light in car using general purpose circuit board. Olin(;tz
Unit

3 | Design AC to DC convertor using bridge rectifier on general purpose circuit board. 03, 04,

10
4 | Make battery charger for electrical vehicle using general purpose circuit board. Unit 06
5 | Design robotic arm using stepper motor and realize circuit design using general purpose circuit board. Unit 07
Calculate power consumption (KWH) and generate electric bill in INR % at your own home. Calculate number of home
6 | appliances with their power rating (KW) and average time (hours) utilization. Unit 09
7 | Make vehicle head light and side light control using ADC on bread board/general purpose circuit board. Unit 10




	SEM I_Maths I_RAI_Syllabus
	SEM I_Physics_RAI_Syllabus
	SEM I_Python_RAI Syllabus Batch 2022
	SEM_I_EG-I_RAI_Syllabus
	SEM_I_WS_RAI_Syllabus
	SEM_II_EM_RAI_Syllabus_Updated
	SEM_II_ES_All Branch_Syllabus
	Maths II_RAI_Syllabus_Updated
	RAI Syllabus_EG_Sem-2
	SEM II_EEE_RAI_Syllabus_Updated

