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SEMESTER 1

SEMESTER — 1
THEORY PERIOD Evaluation Scheme
Credit Hours
SUBJECT CODE NAME OF THE PAPER LECTURES TUTORIALS PRACTICALS MSE ESE  |SUB-TOTAL
DIP101 BASIC PHYSICS 3 1 0 30 70 100 4 4
DIP102 BASIC CHEMISTRY 3 1 0 30 70 100 4 4
DIP103 BASIC MATHEMATICS 3 1 0 30 70 100 4 4
DIP104 COMMUNICATION SKILL-I 3 0 1 30 70 100 4 4
DIP105 ENGG. GRAPHICS 3 1 0 30 70 100 4 4
DIP106 COMPUTER FUNDAMENTALS 3 0 1 30 | 70 100 4 4
DIP107L BASIC PHYSICS LAB 0 0 2 15 35 50 2 2
DIP108L COMPUTER FUNDAMENTALS LAB 0 0 2 15 | 35 50 2 2
[Total Credits:| 28
BASIC PHYSICS (DIP101)
Course Outcome:
I: Learn about the measurements used in science and units of all physical quantities .
Il: Learn about the elasticity, Surface tension and Viscosity properties of any material.
lll: Learn about the heat and its transmission and different types of laws its follows.
IV: Learn about the Light , Properties of light , Wavelength of Light and Laser.
V: Learn about Photo Electricity and X Rays and their Properties.
Contents (Theory) Hrs/
week
Unit-1 [UNITS AND MEASUREMENTS Need of Measurement in engineering and science, unit of a 06
Physical quantity, requirements of standard unit, systems of units-CGS, MKS and S],classification of
physical quantities- Fundamental and Derived with their units.
lAccuracy, Precision of instruments, Errors in measurement, Estimation of errors - Absolute error, Relative error
and percentage error, significant figures. (Simple Problems).
Basic Measuring instruments -Vernier Calliper, Micrometre screw gauge, inner & outer accuracy and precision.
Standard reference surfaces used in engineering measurements- surface plate, angle plate, V- block, Engineer’s
square.
Unit-2 [Elasticity : Deforming force, Restoring force, Elastic and plastic body, Stress and strainwith their types, Hooke’s 08

law, Stress strain diagram, Young’s modulus, Bulk modulus, Modulus of rigidity and relation between them( no
derivation), (simple problems).

(Simple problems). Stress strain diagrams of H.T. Steel, Cast iron, Aluminium and Concrete,Ultimate and breaking
stress, Factor of safety.

Surface Tension: Forces—cohesive and adhesive, angle of contact, shape of liquid surface in a capillary tube,
capillary action with examples, relation between surface tension, capillary rise and radius of capillary (no
derivation), (simple problem), effect of impurity and temperature on surface tension.

2.3 Viscosity : Velocity gradient, Newton’s law of viscosity, coefficient of viscosity, streamline and turbulent flow,
critical velocity, Reynolds’s number, (simple problems),Stokes law and terminal velocity (no derivation), buoyant

(up thrust) force, effect of temperature & adulteration on viscosity of liquid.




Unit -3

HEAT :Transmission of heat and expansion of solids: Three modes of transmission of heat - conduction,
convection and radiation, good and bad conductor of heat with examples, law ofthermal conductivity, coefficient
of thermal conductivity (simple problems), expansion of solids-linear, aerial and cubical and relation between
them.

Gas laws and specific heats of gases: Boyle’s law, Charles’s law, Gay Lussac’s law, absolute temperature,
Kelvin scale of temperature, general gas equation(no derivation) (simple problems), molar or universal gas
constant, universal gas equation, standard or normal temperature and pressure (N.T.P.), specific heat of gases,
relation between twospecific heat (simple problems), thermodynamic variables, first law of thermodynamics
(statement & equation only), isothermal, isobaric, isochoric & adiabatic processes (difference among these
processes and equations of state) (simple problems).

06

Unit -4

LIGHT :Properties of light: Reflection and refraction, Snell’s law, physical significance of refractive index
(simple problems), Total internal reflection, dispersion, diffraction andpolarization of light (only

introduction).

'Wave theory of light & Interference: Newton’s corpuscles theory of light, Huygens’swave theory, wave front,
Types of wave front-spherical, cylindrical and plane Huygens'’s principle of propagation of wave front, Principle
of superposition of waves, Interference of light, constructive and destructive interference, Young’s experiment.
/Analytical treatment of interference, conditions for stationary interference pattern.

Laser: Light amplification by stimulated emission of radiation, properties of laser, spontaneous and stimulated
emission, population inversion, pumping methods, He-Ne laser-construction & working, recording and
reconstructing of hologram by using He-Ne laser.

08

Unit -5

MODERN PHYSICS :Photo electricity : Plank’s hypothesis, properties of photons, photo electric effect, lawsand
characteristics of photoelectric effect, Einstein’s photoelectric equation,(simple problems), construction and
working of photoelectric cell, applications of photoelectric cell.

X-rays: Production of X-rays, types of X-ray spectra-continuous and characteristics, X-

ray wavelength (simple problems), properties of X-rays, applications of X-rays-engineering,medicine and

scientific research work.

05

Total

33

Text/Reference Books :-

Titles of the Book Name of Authors. Name of the Publisher

Physics —I V. Rajendran Tata McGraw- Hill raw- Hill publication, New Delhi

(ii)

Applied Physics Arthur Beiser. Tata McGraw- Hill raw- Hill publication, New Delhi

(iii)

Engineering. Physics R.K. Gaur & S.L. Gupta. Dhanpat Rai Publication, New Delhi.

(iv)

Physics Resnick and Halliday -




BASIC CHEMISTRY (DIP102)

Course Outcome:

I: Learn about the Atomic Structure, Isotopes and Isobars, Valency, Electrovalent and Covalent Bond.
Il: Learn about the Electrolysis and Electrolytic Solutions and their applications.
lll: Learn about the Metals and Alloys and their occurrence and preparation of different type of alloys.
IV: Learn about the Non Metallic Materials Plastics, Rubber and Thermal Insulating Materials.

V: Learn about the environmental effects affects, Air Pollution and Water Pollution.

CONTENTS &THEORY Hrs/
week
Unit -1 Atomic Structure : Definition of Atom, Fundamental Particles of Atom - their Mass, Charge,Location, 05
Definition of Atomic no, Atomic Mass no., Isotopes & Isobars, & their distinction with suitable examples,
Bohr’s Theory, Definition, Shape & Distinction between Orbits & Orbitals, Hund’s Rule, Filling Up of the
Orbitals by Aufbau’s Principles (till Atomic no.
30), Pauli’s exclusion principle, Valency - Definition, types (Electrovalency & Covalency),Distinction, Octet
Rule, Duplet Rule, Formation of
Electrovalent & Covalent Compounds e.g. Nacl, CaCl;, MgO, AlCls, CO-, H20, Cl;, NHs, C2H4, N2,C2Ho.
Unit -2 Electrochemistry : Definition lonisation & Electrolytic Dissociation, Arrhenius Theory of 06
Ionisation, Significance of the Terms Involved in Electrolysis. Such as Conductors,
Insulators or Dielectrics, Electrolyte, Non Electrolyte, Electrolysis, Electrolytic Cell,
Electrodes, Current Density, Temperature, Mechanism of Electrolysis - Primary &
Secondary Reactions at
Cathode & Anode, Electrochemical Series for Cations& Anions, Electrolysis of CuSO4 Solution by using Cu
Electrode & Platinum Electrode, Electrolysis of NaOH solution & fused NaCl, Faraday’s first & second law of
Electrolysis & Numericals, Electrochemical Cells & Batteries,Definition, Types (Primary & Secondary Cells),
e.g. Construction, Working & Applications of Dry Cell / Laclanche Cell & Lead - Acid Storage Cell,
Applications of Electrolysis such as Electroplating & Electro refining, Electrometallurgy & electrotyping
Conductivity of Electrolyte - Ohms Law, Definition & Units of Specific Conductivity, Equivalent
Conductivity, specific resistance.
Unit-3 [Metals & Alloys Metals : Occurrence of Metals, Definition Metallurgy, 08
Mineral, Ore, Gangue, Flux & Slag, Mechanical Properties, Processing of Ore, Stages ofExtraction of Metals
from its Ores in Detail i.e. Concentration, Reduction, refining.
Physical Properties & Applications of some commonly used metals such as Fe, Cu, Al, Cr, Ni,Sn, Pb, Zn, Co,
Ag, W.
Alloys: Definition of Alloy, Purposes of Making alloy Preparation Methods, Classification ofAlloys such as
Ferrous & Non Ferrous, examples. Composition, Properties & Applications of Alnico, Duralumin, Dutch Metal,
German Silver / Nickel Silver, Gun Metal, Monel metal, Wood’sMetal, Babbitt Metal.
Unit-4 |[Non Metallic Materials Plastics : Definition of Plastic, Formation ofPlastic by Addition & 04
Condensation Polymerisation by giving e.g. of Polyethylene & Backelite plastic
Respectively, Types of Plastic,
Thermo softening& Thermosetting Plastic, with Definition, Distinction &e.g. Compounding ofPlastics - Resins,
Fillers, Plasticizers, Accelerators,
Pigments, Engineering Applications of Plastic based on their Properties.
Rubber: Natural Rubber: Its Processing, Drawbacks of Natural Rubber, Vulcanisation ofRubber with
Chemical Reaction. Synthetic Rubber:
Definition, & e.g.,, Distinction Between Natural & Synthetic Rubber.
Thermal Insulating Materials: Definition, Characteristics & Applications of Glass, Wool, Thermocole,
lAsbestos, Cork.




Unit -5 [Environmental Effects (Awareness Level): Introduction, Definition, Causes of Pollution, Types of 09
Pollution, Such as Air & Water Pollution.

Air Pollution : Definition, Types of Air Pollutions their Sources & Effects, Such as Gases, Particulates,
Deforestation, Radio Active Gases, Control of Air Pollution, Air Pollution Due tolnternal Combustion Engine
& Its Control Methods, Causes & Effects of Ozone Depletion & Green House Effects.

\Water Pollution : Definition, Causes & Methods of Preventing Water Pollution, Types ofWaste such as
Domestic Waste, Industrial Waste, their Physical & Biological Characteristics, BOD, COD, Biomedical Waste &
E-Waste, their Origin, Effects & Control Measures. PreventiveEnvironmental Management (PEM) Activities.

TOTAL 32

Text/Reference Books:-

Titles of the Book Name of Authors. Name of the Publisher
(i) Engineering Chemistry Jain & Jain DhanpatRai and Sons
(ii) Engineering Chemistry S.S. Dara S. Chand Publication
(iii) Industrial Chemistry B.K. Sharma Goel Publication
(iv) Environmental Chemistry Pollution Control. S.S. Dara S. Chand Publication

BASIC MATHEMATICS (DIP103)
Course Outcome:
I: Learn about the Algebra, Partial fraction, Determinant and Matrices.
Il: Learn about the Binomial Theorem and Trigonometry functions.
lll: Learn about the Inverse Trigonometric Ratios & Properties of triangles.
IV: Learn about the Straight line and Circle, their slope, equations and angles.
V: Learn about Vectors, types of vectors and their applications.

Contents (Name of Topics) Hrs/
week

Unit-1 | ALGEBRA REVISION:

Laws of Indices Formula of factorization and expansion ( (a2-b2), (a+b)Zetc.)
Laws of logarithm with definition of Natural and Common logarithm.
1.2 PARTIAL FRACTION :
1.21 Definition of polynomial fraction proper & improper fractions and definition of partial fractions.
To Resolve proper fraction into partial fraction with denominator containing non repeated linear
factors, repeated linear factors and irreducible non repeated quadratic factors.
To resolve improper fraction into partial fraction.
DETERMINANT AND MATRICES:
Determinant
Definition and expansion of determinants of order 2 and3.
Cramer’s rule to solve simultaneous equations in 2 and 3unknowns.
Matrices
Definition of a matrix of order m x n types of matrices.
)Algebra of matrices such as equality, addition, Subtraction, scalar multiplication and multiplication.
Transpose of a matrix. Minor, cofactor of an element of a matrix, adjoint of matrix and inverse ofmatrix by
adjoint method.
Solution of simultaneous equations containing 2 and 3unknowns
by matrix inversion method.

10




Unit-2 BINOMIAL THEOREM: 08
Definition of factorial notation, definition of permutation and combinations withformula.
Binomial theorem for positive index. General term. Binomial theorem for negative index. Approximate value
(only formula)
TRIGONOMETRY REVISION:
Measurement of an angle (degree and radian). Relation Between degree and radian.
2.1.2 Trigonometric ratios of 00 , 300 ) 450 etc,
2.1.3 Fundamental identities.
2.2 TRIGONOMETRIC RATIOS OF ALLIED, COMPOUND, MULTIPLE & SUBMULTIPLEANGLES
(Questions based on numerical computations, which can also be done by calculators, neednot be asked
particularly for allied angles).
2.3 FACTORIZATION AND DEFACTORIZATION FORMULAE
Unit-3 |NVERSE TRIGONOMETRIC RATIOS: 08
Definition of inverse trigonometric ratios, Principal values of Inversetrigonometric ratios. Relation between
inverse trigonometric ratios.
PROPERTIES OFTRIANGLE
Sine, Cosine, Projection and tangent rules (without proof) Simple problems.
COORDINATE GEOMETRY
POINT AND DISTANCES:
Distance formula, Section formula, midpoint, centroid of triangle. Area of triangle and condition of
collinearity.
Unit-4 |STRAIGHT LINE:
Slope and intercept of straight line. 08
Equation of straight line in slope point form, slope-intercept form, two-point form,two-intercept form,
normal form. General equation of line.
IAngle between two straight lines condition of parallel and perpendicularlines.
Intersection of two lines. Length of perpendicular from a point on the line and perpendicular distance
between parallel lines.
CIRCLE:
Equation of circle in standard form, Centre - radius form, diameter form, two -intercept form.
General equation of circle, its Centre and radius.
Unit-5 | VECTORS
4.1 Definition of vector, position vector, Algebra of vectors (Equality, addition, subtraction and scalar 06
multiplication) 4.2 Dot (Scalar) product with properties.
4.3 Vector (Cross) product with properties.
IApplications
\Work done and moment of force about a point &line
TOTAL
40
Text/Reference Books:-
S no Titles of the Book Name of Authors. Name of the Publisher
Q) Mathematics for Polytechnic S.P. Deshpande Pune Vidyarthi Griha
(i) Trigonometry S.L. Lonely S. Chand Publication
(iii) Higher Algebra H.S. Hall & S.R. Knight Metric edition, Book Palace,
New Delhi
(iv) College Algebra Frc. G. Valles Charotar Publication




COMMUNICATION SKILL-1 (DIP104)

Course Outcome:

I: Know about the Communications, and the benefits of communication and its application in
daily life.

Il: Know how to write a letter, like Government letter, Formal letter ,writing essays and small
paragraphs

lll: Know about Preparation for Job and Writing Applications for Jobs and Interviews.

IV: Know about the Grammar, use of different types of speech direct and indirect speech, active
and passive voice.

V: Know about the Preparing for Group Discussions.

Contents : Theory Hrs/
week

Unit-1| Introduction: Definition, Objectives, Stages of Communication, Essentials of Good/Effective Communication, |08
Benefits of Good Communication, Gaps in Communication, Communication and

Information Technology. Business Correspondence: Structure of a Letter, Inquiry Letter, Sales Letter, Order
Letter, Complaints, Complaint Handling, Telemarketing.

Unit-2| Government Correspondence: Noting, Routine Letter, Demi-Official Letter Memorandum, Circular, 08
Telegrams, Newsletter. Writing Skills: Report Writing, Scientific Paper Writing, Writing SmallParagraphs &
Essays.

Unit -3| 2-3classic short stories, 2-3 great short stories by Indian writers. Preparation for Job: Writing Applications for |05
Jobs, Preparing Curriculum Vitae, Preparing for Interviews, Preparing for Group Discussions.

Unit -4 |Grammar: 07
Sentence Structure, Idiomatic Usage of Language, Tenses, Direct & Indirect Parts of Speech, Active &
Passive Voice, Vocabulary

Unit -5 | Preparation for Job: 08
Writing Applications for Jobs, Preparing Curriculum Vitae, Preparing for Interviews, Preparing for Group
Discussions.

TOTAL 36

Text Books and Reference Book:

Titles of the books Name of the Author Name of the Publisher

L Richard h Hall Prentice Hall India
Organizations - Structures, Processes and Outcomes

Yvonne Hoban Tata McGraw Hill

English for the Secretary

. . M. Raman & S. Sharma Oxford University Press
Technical Communication
Business Communication Process and Product M.E. Guffey Thomson Learning




ENGG. GRAPHICS (DIP105)

Course Outcome:

I: Know

II: Learn

about the Drawing Instruments and their uses.

to draw curves & Loci of Point, ellipse, parabola, hyperbola, polygon and hexagon.

lll: Know how to draw Orthographic projections.

IV: Know how to draw Isometric projection.

V: Know how to draw projections of circle, square, rectangle and rhombus.

CONTENTS & THEORY

Hrs/week

Unit -1

Drawing Instruments and their uses:
Letters and numbers (single stroke vertical)
Convention of lines and their applications.
Scale (reduced, enlarged & full size) plain scale and diagonal scale.
Sheet layout.
Introduction to CAD (Basic draw and modify Command).
Geometrical constructions.

05

Unit -2

Engineering

2.1curves & Loci of Point: To drawan ellipse by :
2.1.1Directrix and focus method

2.1.2Arcs of circle method.

2.1.3Concentric circles method.

2.2To draw a parabola by :
2.2.1Directrix and focus method
2.2.2Rectangle method

2.3To draw a hyperbola by :

2.3.1Directrix and focus method

2.3.2 passing through given points with reference toasymptotes.

2.3.3 Transverse Axis and focus method.

2.4 To draw involutes of circle & polygon (up to hexagon)

2.5: To draw a cycloid, 21 picycloids, hypocycloid To draw Helix&spiral.
2.6 Loci of Points:

2.7 Loci of points with given conditions and examples related to simplemechanisms.

09

Unit-3

Orthographic projections :
Introduction to Orthographic projections.

Conversion of pictorial view into Orthographic Views (First Angle Projection MethodOnly).

Dimensioning technique as perSP-46.

06

Unit - 4

Isometric projection :

[sometric scale. Conversion of orthographic views into isometric View/projection (Simple objects)

Projection of Straight Lines and Planes (First Angle Projection Method only).

05

Unit-5

Lines inclined to one reference plane only and limited to both ends in one quadrant.
Projection of simple planes of circular, square, rectangular, rhombus, pentagonal, and
hexagonal, inclined to one reference plane and perpendicular tothe other.

07

TOTAL

32




Text/Reference Books:-

S.No | Titles of the Book Name of Authors. Name of the Publisher
(i) Engineering Drawing N.D. Bhatta Charotar Publishing House
(if) | Engineering Drawing & Graphics+ Auto CAD K. Venugopal New Age Publication
(iii) | Engineering Drawing R.K. Dhawan S. Chand Co.
(iv) | Engineering Drawing P.J. Shah -

COMPUTER FUNDAMENTALS (DIP106)

Course Outcome:

I: Know about the Computer origination, about its hardware and software and its applications.

Il: Know about the Computer memory and Number system .

Ill: Know about the Operating System in computer and its commands.

IV: Know about word processors, Spreadsheet and database package.

V: Know concept of data communication and networking, communication and transmission.

CONTENTS & THEORY

Hrs/week

Unit -1

Evolution of computer, Data and Information, Characteristics of computers, Various fields of
application of computers, various fields of computer (Hardware, Software, Human ware and
Firmware), Advantages and Limitations of computer, Block diagram of computer, Function of
differentunits of computer, Classification of computers Types of software (System and Application),
Compiler and Interpreter, Generation of language (Machine Level, Assembly, High Level 4GL).

08

Unit -2

EEPROM, RAM) Secondary memory- SASD, DASD Concept, Magnetic Disks

Computer Memory: & Number System (Logic gates) Primary Memory (ROM and it’s type- PROM, EPROM,

- Floppy disks, Hard disks, Magnetic Tape, Optical disks - CD ROM and it’s type (CD ROM,CD ROM-R,
DVD, Flash Memory. Introduction to Number System, Conversion of Number System, Signed and
Unsigned Numbers, Binary Coding, Logic gates, Boolean algebra, Combination of Logic Gates.

08

Unit -3

Commands, Batch Files

Operating System Concept: Introduction to operating system; Function of OS, Types ofoperating systems,
Booting Procedure, Start-up sequence, Dos - History, Files and Directories, Internal and External

05

Unit -4

)Access, MS -PowerPoint

Editors and Word Processors 5 Basic Concepts: MS-Word, Introduction to desktop publishing
Spreadsheets and Database packages: Purpose, usage, commands - MS-Excel Creation of files inMS-

07

Unit -5

lAnalog and Digital Transmission. Synchronous and Asynchronous Transmission,
Different Topologie

Concept of Data Communication and Networking: Networking Concepts, Types of networking(LAN,
MAN AND WAN), Communication Media, Mode of Transmission (Simplex, Half Duplex, Full Duplex),

08

Total

36

Text Books:

Titles of book Name of Author

Name of Publisher

Microsoft Office-2000 Complete

BPB Publication

Foundations of Computing,

Sinha, Kr. Pradeep and Preeti Sinha

BPB Publication

Computers and Beginners Jain, V.K




SEMESTER 2

SEMESTER -2
THEORY PERIOD Evaluation Scheme Credit  Hours
SUBJECT CODE NAME OF THE PAPER LECTURES [TUTORIALS PRACTICALS MSE |[ESE [SUB-TOTAL
DIP201 COMMUNICATION 3 1 0 30 70 100 4 4
SKILLS-II
DIP202 ENGG. MATHEMATICS-I 3 1 0 30 70 100 4 4
DIP203 APPLIED SCIENCE 4 0 0 30 70 100 4 4
DIP204 ENGG. MECHANICS 4 0 0 30 70 100 4 4
DIP205 ENGG. DRAWING 2 0 2 30 70 100 4 4
DIP206L BASIC WORKSHOP 0 0 4 30 70 100 4 4
PRACTICE
DIP207L ENGINEERING DRAWING LAB 0 0 2 15 35 50 2 2
DIP208L CHEMISTRY LAB 0 0 2 15 | 35 50 2 2
Total Credits: 28
COMMUNICATION SKILLS-II (DIP201)
Course Outcome:
e | :Know about the elements of communication: sender-message-channel- Receiver -
Feedback & Context
e II: Know about the types of communication.
e III: Know about the Effective Communications like knowing the audience and their
feedbacks.
e IV: Know about the Non-verbal graphic communications.
e V:Learn to write letters like complaint letter, order letter, accident and Investigation
letter writing.
CONTENTS & THEORY
Name of the Topic Hrs/Week
Unit-1 | Introduction to communication : 08
Definition , Communication Cycle/Process,
The elements of communication: sender-message-channel- Receiver -Feedback & Context.Definition of
Communication Process.
Stages in the process: defining the context, knowing the audience, designing them message,
encoding, selecting proper channels, transmitting, receiving, decoding and giving feedback.
Unit-2 | Types of communication : 04
2.1 Formal- Informal, Verbal- Nonverbal, Vertical- Horizontal- Diagonal.
Unit- 3 | Principals of effective communication : 06

Definition of Effective Communication. Communication Barriers & how to overcome them. Developing
effective messages: Thinking about purpose, knowing the audience, structuring themessage, selecting proper

channels, minimizing barriers & facilitating feedback.




Unit- 4

Non verbal- graphic communication:

4.1Noun-verbal codes: A-Kinesics, B-Proxemics, C-Haptics D-Vocalics ,E-Physical appearance. F-
Chronemics, G-Artifacts Aspects of Body Language Interpreting Visuals & illustrating with
Visuals like Tables, Charts & graphs.

06

Unit- 5

Formal written skills :
Office Drafting: Circular, Notice, and Memo. Job Application with resume.
Business correspondence: Enquiry, Order letter, Complaint letter, and Adjustment letter.
Report writing: Accident report, fall in production, Progress/ Investigative. Defining &describing
objects & giving Instructions.

06

Total

30

Text/Reference Books :-

Titles of the Book Name of Authors. Name of the Publisher

(i)

Developing Communication Skills Krushna Mohan, Meera Banerji Macmillan

(i)

Communication Skills Joyeeta Bhattacharya. Reliable Series

(iii)

Every ones guide to effective writing Jayakaran ApplePublishing

(iv)

Communication Skills-I1 Kajari Guha Foundation Publishing House

Engg. Mathematics-I (DIP202)

Course Outcome:

I: Know about the functions and limits and their uses.
II: Know about the different types of derivative functions.
III: Know about the Statistics And Probability.

IV: Know about the Applications Of Derivative and complex number.
V: Learn to Numerical Solution of Algebraic Equations

Contents theory

Hrs/week

Unit -1

Function and Limit :
Function

Definitions of variable, constant, intervals such as open, closed, semi-open etc.

Definition of Function, value of a function and types of functions, Simple Examples.
Limits

Definition of neighborhood, concept and definition limit.

Limits of algebraic, trigonometric, exponential and logarithmic functions with simple examples.

06

Unit -2

Derivatives :
Definition of Derivatives, notations.
Derivatives of Standard Functions
Rules of Differentiation. (Without proof).Such as Derivatives of Sum or difference, scalarmultiplication,
Product and quotient.
Derivatives of composite function(Chain rule)
Derivatives of inverse and inverse trigonometric functions.
Derivatives of Implicit Function
Logarithmic differentiation
Derivatives of parametric Functions.
Derivatives of one function w.r.t another function

Second order Differentiation.




Unit- 3

Statistics And Probability :
Statistics
Measures of Central tendency (mean, median, mode) for ungrouped andgrouped frequency
distribution.
Graphical representation (Histogram and Ogive Curves) to find mode and median.
Measures of Dispersion such as range, mean deviation, Standard Deviation,Variance and coefficient of
variation. Comparison of two sets of observations.
Probability
Definition of random experiment, sample space, event, Occurrence of event andtypes of events (impossible,
mutually exclusive, exhaustive, equally likely).
Definition of Probability, addition and multiplication theorems of Probability

12

Unit - 4

IApplications Of Derivative Geometrical meaning of Derivative, Equation of tangent and Normal. Rates and Motion
Maxima and minima Radius of Curvature

Complex number Definition of Complex number. Cartesian, polar, Exponential forms of Complexnumber. Algebra of
Complex number(Equality, addition, Subtraction, Multiplication andDivision)

De-Moivre’s theorem (without proof) and simple problems. Euler’s form of

Circular functions, hyperbolic functions and relations between circular & hyperbolicfunctions

09

Unit- 5

Numerical Solution of Algebraic Equations Bisection method, Regula-Falsi method and Newton- Raphson

method.

5.2 Numerical Solution of Simultaneous Equations Gauss elimination method Iterative methods-Gauss Seidal
and Jacobi’s method

06

TOTAL

45

Text/Reference Books :-

Titles of the Book Name of Authors. Name of the Publisher
(i) Mathematics for Polytechnic S.P. Desh pande Pune Vidyarthi Griha Prakashan Pune.
(i) Calculus single Variable Robert T Smith Tata McGraw Hill
(iii) Advanced Engineering Mathematics Dass H.K. S. Chand Publication, New Delhi
(iv) Fundamentals of Mathematical Statistics S.C. Gupta and Kapoor S. Chand Publication New Delhi




APPLIED SCIENCE (DIP203)
Course Outcome:
e |: Know about the Rectilinear motion and angular motion and their velocity time graphs.
e II: Know about Kinetics and work, power and energy.
o III: Know about the Nondestructive testing of materials and their different methods used.

e IV: Know about the the factors affecting planning of auditorium, sound insulation and
noise pollution.

e V:Know about the acoustics and indoor lighting of buildings

(A) PHYSICS

Contents

Hrs/week

Unit-1 |[Kinematics

Rectilinear Motion
Equations of Motions- v = u+at, S = ut+1/2at2, V2 = u2+2as (only equation), Distance traveled byparticle

in nth second, Velocity Time Diagrams-uniform velocity, uniform acceleration and uniform retardation,
equations of motion for motion under gravity.

Angular Motion

Definition of angular displacement, angular velocity, angular acceleration, Relation between angular
velocity and linear velocity, Three equations of circular motion (no derivation) angulardistance traveled
by particle in nthsecond(only equation),Definition of S.H.M. and S.H.M. as projection of uniform circular
motion on any one diameter, Equation of S.H.M. and Graphical representation of displacement, velocity,
acceleration of particle in S.H.M. for S.H.M. starting from mean position and from extreme position.

08

Unit-2 [Kinetics

Definitions of momentum, impulse, impulsive force, and Statements of Newton’s laws ofmotion

and with equations, Applications of laws of motion—Recoil of gun, Motion of two connected
bodies by light inextensible string passing over smooth pulley, Motion of lift.

\Work, Power, Energy

Definition of work, power and energy, equations for P.E. K.E., Work energy principle, Representation of
work by using graph, Work done by a torque (no derivation).

04

Unit -

3 [Non-destructive testing of Materials.

Testing methods of materials -Destructive and Nondestructive, Advantages and Limitations of
N.D.T., Names of N.D.T. Methods used in industries, Factors on Which selection of N.D.T.
dependents, Study of Principle, Setup, Procedure.

Working, Advantages, limitations, Applications and Application code of following N.D.T.methods -
Penetrant method, Magnetic particle method, Radiography, Ultrasonic, Thermography.

04

Unit -4

)Acoustics and Indoor Lighting of Buildings

IAcoustics

Weber and Fetcher’s law, limit of intensity and loudness, echo, Reverberation and reverberation time
(Sabine’s formula) ,Timbre (quality of sound), Pitch or Frequency of sound. Factors affecting Acoustical
planning of auditorium-- echo, reverberation, creep, focusing,standing wave, coefficient of absorption, sound
insulation, noise pollution and the different ways of controlling these factors.

05

Unit -5

Indoor lighting

Definition of luminous intensity, intensity of illumination with their SI units, Inverse squarelaw and
Photometric equation, Bunsen’s photometer—ray diagram, working and applications, Need of indoor
lighting, Indoor lighting schemes and Factors Affecting Indoor Lighting.

03

Total

24




Text/Reference Books :-

Titles of the Book Name of Authors. Name of the Publisher
(i) Physics —I V. Rajendran Tata McGraw - Hill
(ii) Applied Physics Arthur Beiser Tata McGraw - Hill
(iii) Engineering Physics R.K. Gaur and and S.L. Gupta Dhanpat Rai
(iv) Phyiscs Resrie and Holliday -
(B) CHEMISTRY
Course Outcome:
e |: Know about the Electrochemistry, electrolysis and conductor, metallic and electrolytic
conduction.
e II: Know about the non-metallic engineering materials.
e III: Know about the metals and different types of alloys.
e IV: Know about the corrosion, galvanization and electroplating of metals
e V:Know about the lubricants and viscosity.
CONTENT & THEORY Hrs/Week
Unit -1 | Electrochemistry 05
Definition of Electrolyte & Conductor, Difference between Metallic& Electrolytic Conduction,
lIonisation, Degree of lonisation & Factors Affecting Degree of lonisation, Conductivity of Electrolytes.
Definition of Electrochemical Cell, Battery, Charge, Discharge, Closed Circuit Voltage, Open Circuit
Voltage, EMF, Internal Resistance, Separator, Classification of Batteries such as Primary, Secondary
& Reserve with Examples.
Industrial Application of Electrolysis-Metallic or Protective Factors for Selection of Method
of Coating, Process of Electroplating, Electro refining, Electrometallurgy (Applications of Electroplating),
Impregnated Coating or Cementation on Base Metal Steel - Coating Metal Zn(Sheradizing), Cr(Chomozing),
Al (Colorizing), Applications,
Advantages & Disadvantages.
Unit -2 | Non Metallic Engineering Materials 05

(Plastic, Rubber, Insulators, Refractories, Composite Material, Ceramics)

1. Engineering Plastic:
Special Characteristics & Engineering Applications of Polyamides or Nylons,
Polycarbonates(Like Lexan, Merlan),Polyurethanes
(Like Perlon- U), Silicons, Polyacetals, Teflon, Laminated Plastic, Thermocole,
Reinforced Plastic.

2, Ceramics:
Definition, Properties & Engineering Applications, Types-Structural Ceramics, FacingMaterial,
Refractories, Fine Ceramics, Special Ceramics.

3. Refractories:
Definition, Properties, Applications & Uses of Fire Clay, Bricks, Silica Bricks.

4. Composite Materials:

Definition, Properties, Advantages, Applications & Examples.




Unit -3

Metals & Alloys Metals - Metallurgy of Iron, Terms Involved in Metallurgy, Indian Resourcesof Fe,
Imp Ores, Extraction, Smelting in Blast
Furnace, Chemical Reactions in Blast Furnace, Products of Blast Furnace, their Composition, Application,
Commercial Forms of Iron, (Pig Iron/ Cast Iron, Wrought or Malleable Steel), their Composition,
Properties & Applications, Types of Casting (Chilled Casting, CentrifugalCasting & Malleable Casting),
Heat Treatment, Heat Treatment of Cast Iron &Steel.
Alloys - Definition, Types, Ferrous Alloys - Steel, Composition, Properties & Applications of
Plain Carbon Steel (Low Carbon, Medium Carbon, High Carbon & Very Hard Steel) & Alloy Steels, (Heat
Resisting, Shock Resisting, Magnetic, Stainless, Tool Steel & HSS), Effect of Various Alloying Elements (Cr,
W, V, Ni, Mn, Mo, Si)etc. on Steel.
Non-Ferrous Alloys-Copper Alloy-Brass, Bronze, Nickel Silver or German Silver, their Composition,
Properties & Applications, Aluminium Alloy-Duralumin, Bearing Alloy-Babbitt Metal, Solders- Soft
Solder, Brazing Alloy, Tinamann’s Solder, Nickel Alloy-Monel Metal, Low
Melting Alloys-Woods Metal.

08

Unit -4

Corrosion Definition, Types, Atmospheric or Chemical Corrosion, Mechanism, Factors Affecting
IAtmospheric, Corrosion & Immersed Corrosion or Electrochemical Corrosion, Mechanism, Protection of
Metals by Purification of Metals, Alloy Formation, Cathode Protection, Controlling the External Conditions
& Application of Protective Coatings i.e. Galvanising, Tinning,Metal Spraying, Sherardizing, Electroplating,
Metal Clodding, Cementation or Diffusion Method, their Definition, Procedure, Uses, Advantages &
Disadvantages, Examples of Non Corrosive Materials, Protection of Corrosion by the Use of Organic
Coating Like Paint, Lacquer, Enamels, Emulsion Paints, Special Paints, their Properties &Uses. Special Paints -
Heat Resistant, Cellulose Paint, Coaltar Paint, Antifouling Paint their constituents & applications.

06

Unit -5

Lubricant Lubricant, Types, Lubrication Mechanism by Fluid Film, Boundary, Extreme Pressure,
Physical Characteristics of Lubricants Such as
Viscosity,ViscosityIndex,Oilness,Volatility,Flash&FirePoint,Cloud&
PourPoint,ChemicalCharacteristicssuchasAcidValueorNeutralization Number, Emulsification,
Saponification Value, Selection of Lubricantsfor

Various Types of Machineries.

03

Total

27

Text/Reference Books :-

Titles of the Book Name of Authors. Name of the Publisher
0] Engineering Chemistry Jain & Jain Dhanpat Rai and Sons
(i) Engineering Chemistry S.S. Dara S. Chand Publication
(iii) Industrial Chemistry B.K. Sharma Goel Publication




ENGG. MECHANICS (DIP204)

Course Outcome:

I: Know about the force and its units and types, moment of force and resolution of force.
II: Know about the equilibrium of concurrent and non-concurrent and parallel forces?
III: Know about the friction and its types and their applications.

IV: Know about the Centroid and Centre of gravity.

V: Know about the uses of simple machines in our daily life and their mechanism.

Contents &Theory

Hrs/
week

Unit -1

Force Fundamentals:-Definitions of mechanics, statics, dynamics. Engineering Mechanics, body,rigid body,
mass, weight, length, time, scalar and vector, fundamental units, derived units, S.I. units.

Force: - Definition of a force, unit force, Newton, S.I. unit of a force, representation of a force by vector and by
Bow’s notation method. Characteristics of a force, effects of a force, principle of transmissibility.

Resolution of a force: Definition, Method of resolution, Types of component forces, Perpendicular
components and Non- perpendicular components.

Moment of a force:-Definition, measurement of moment of a force, S. I. unit, geometricalmeaning of moment of
a force, classification of moments according to direction of rotation, sign convention, law of moments
Varignon’s theorem of moment and it’s use, couple-definition, S.I. unit, measurement of a couple, properties of
couple.

Force system: - Definition, classification of force system according to plane and lien of action

Composition of Forces: - Definition, Resultant force, methods of composition of forces, I-Analytical method:-

() Trigonometric method(law of parallelogram of forces) (ii) Algebraicmethod(method of resolution),

I - Graphical method: - Introduction, space diagram, vector diagram, polar diagram, and

funicular polygon. Resultant of concurrent, non-concurrent and parallel force system byanalytical and
graphical method.

12

Unit -2

Equilibrium:

Definition, conditions of equilibrium, analytical and graphical conditions of equilibrium for concurrent, non-
concurrent and parallel force system, free body and free body diagram.

Lami’s Theorem-statement and explanation, Application of Lami’s theorem for solving various engineering
problems.

Equilibrant — Definition, relation between resultant and equilibrant, equilibrant of concurrent and non-
concurrent force system.

Beams - Definition, Types of beams (cantilever, simply supported, overhanging, fixed, and continuous), Types of
end supports (simple support, hinged, roller), classification of loads, point load, uniformly distributed load.
Reactions of a simply supported and over hanging beam by analytical and graphical method.

10

Unit -3

Friction:

Definition of friction, force of friction, limiting frictional force, coefficient of friction, angle of friction, angle of
repose, relation between angle of friction angle of repose and coeff. Of friction. Cone of friction, types of friction,
laws of friction, advantages and disadvantages of friction.

Equilibrium of bodies on level plane-external force applied horizontal andinclined up and down.

Equilibrium of bodies on inclined plane-external forces is applied parallel to the planehorizontal and to
inclined plane. Ladder friction, Wedge and block.

08

Unit -4

Centroid and Centre Of Gravity:

Centroid: Definition of centroid. Moment of an area about an axis. Centroid of basicgeometrical figures such as
square, rectangle, triangle, circle, semi-circle and quarter circle. Centroid of composite figure.

Center of gravity: Definition, center of gravity. Of simple solids

Such as cylinder, sphere, hemisphere, cone, cube, and rectangular block. Centre of gravity of composite

solids.

08




Unit -5 [Simple Machines: 10
Definitions of simple machine, compound machine, load, effort, mechanical advantage, velocity ratio, input on a
machine, output of a machine ,efficiency of a machine , expression for mechanical advantage , velocity ratio and
efficiency of a machine. Ideal machine, ideal effort and ideal load, friction in machines, effort lost in friction and
frictional load.

Law of machine, maximum mechanical advantage and maximum efficiency of a machine, reversibility of a
machine, condition for reversibility of a machine, self- locking machine.
Study of simple machines : Simple axle and wheel, differential axle and wheel, Weston’sdifferential pulley block,
single purchase crab, double purchase crab, worm and worm wheel, geared pulley block, screw jack, pulleys:
First, second and third system of pulleys, gear train, hoist mechanism.
Total 48
Text/Reference Books :-
Titles of the Book Name of Authors. Name of the Publisher
Q) Engineering Mechanics Beer-Johnson Tata McGraw Hill, Delhi
(i) Engineering Mechanics Basu Tata McGraw Hill, Delhi
(iii) Vector Mechanics for Engineers Vol. - | & |1 JosIph F. Shelley Tata McGraw Hill, Delhi
(iv) Engg. Mechanics Ram Manohar Pandey Foundation Publishing House
ENGG. DRAWING (DIP205)
Course Outcome:
¢ |: Know about the Conversion of pictorial view into sectional orthographic views.
e II: Know about the Orthographic views-simple components First AngleProjection Method
only.
e III: Know about the isometric projections on plane surfaces.
e [V:Know about the projections of solids and sections of solids.
e V:Know about the the development of surfaces and free hand sketches.
Contents (Theory) Hrs/week
Unit -1 | Sectional Views. 03
Types of sections Conversion of pictorial view into sectional orthographic views (First Angle Projection
Method only)
Unit-2 | Missing Views. 01

2.1Draw missing view from the given Orthographic views-simple components (First Angle
Projection Method only)

Unit - 3| Isometric Projection

3.1Conversion of Orthographic Views into Isometric view/projection (Including rectangular,cylindrical
objects, representation of slots on sloping as well as plane surfaces).

Unit - 4| Projections of Solids.

4.1 Projections of Prism, Pyramid, Cone, Cylinder, Tetrahedron, Cube with their axes inclined to one reference
plane and parallel to other.

Sections of Solids.

Solids:-Prism, Pyramid, Cone, Cylinder, Tetrahedron, Cube.

Cone, Pyramid and Tetrahedron resting on their base on Horizontal Plane.

Prism, Cylinder:-a)Axis parallel to both the reference plane

b) Resting on their base on HP.

Section plane inclined to one reference plane and perpendicular to other.

05




Unit - 5| Developments of Surfaces. 04
Developments of Lateral surfaces of cube, prisms, cylinder, pyramids, cone and their applicationssuch as
tray, funnel, Chimney, pipe bends etc.
Free Hand Sketches
7.1Free hand sketches of nuts, bolts, rivets, threads, split pin, foundation bolts,
Total 16

Text/Reference Books :-

Titles of the Book

Name of Authors.

Name of the Publisher

() Engineering Drawing N.D. Bhatta Charotkar Publishing House
(i) Engineering Drawing R.K. Dhawan S. Chand Co.

(iii) Engineering Drawing P.J. Shah -

(iv) Machine Drawing N.D. Bhatta Charotkar Publishing House




SEMESTER 3

SEMESTER -3
THEORY PERIOD Evaluation Scheme Credit  |Hours
SUBJECT CODE [NAME OF THE PAPER LECTURES  [TUTORIALS  [PRACTICALS [MSE [ESE SUB-TOTAL

DIP301 ENGG. MATHEMATICS-II 3 1 0 30 70 100 4 4

DIP3CIVO2 | SURVEYING | 3 1 0 30 70 100 4 4

DIP3CIVO3 | STRENGTH OF MATERIAL 3 1 0 30 70 100 4 4

DIP3CIVO4 | BUILDING DRAWING 3 0 1 30 70 100 4 4
bIP3civos | BUILDING MATERIAL AND

BUILDING CONSTRUCTION 3 1 0 30 70 100 4 4

DIP3CIVO6L | SURVEYING-I LAB 0 0 ) 15 35 50 2 2

DIP3CIVO7L | STRENGTH OF MATERIAL LAB 0 0 2 15 35 50 2 2

Total Credit- 24

ENGG. MATHEMATICS-II (DIP301)

Course Outcome:

I: Will know about the Concept and Definition of Integration and Partial Fractions

Il: Learn about the concept of Differential Equations using variable separation method
Ill: Learn about Algebraic equations using Bisection Method, Regula-Falsi Method and Newton Raphson Method

IV: Learn about the concept of probability using the Binomial Distribution, Poisson’s Distribution & Normal Distribution

e V:About Laplace Transform and their functions, Fourier series.

CONTENT AND THEORY Hrs/Week
Unit1 | INTEGRATION: 10
Definition of integration as anti-derivative. Integration of standard function. Rules of integration (Integrals
of sum, difference, scalar multiplication). Methods of Integration. Integration by trigonometrical
transformation. Integration by substitution. Integration byparts. Integration of rational and irrational
functions. Integration by Partial fractions.
Definite Integration. Concept of definite integrations with examples. Properties of definite integral with simple
problems. Applications of definite integrals. Area under the curve. Area bounded by two curves.
Unit2 | DIFFERENTIAL EQUATION. 08
Definition of differential equation, order and degree of differential equation. Formation of differential equation.
Solution of differential equations of first order and first Degree such asvariable separable form, reducible to
Variable separable, Homogeneous and Linear
Differential Equation. Applications of Differential equations.
Unit3 | NUMERICAL METHODS: 10

Solution of algebraic equations Bisection method, Regula-falsi method and Newton— Raphson

method. Solution of simultaneous equations containing 3 unknowns .Gauss elimination method.

Jacobi’s Iterative method. Gauss Seidal method. Interpolation.

Concept of interpolation and extrapolation. Different operators (A,V&amp),relation between them, some
problems based on operators, formation of Difference Table.

Newton’s Forward and Backward difference interpolation formulae. Lagrange’s interpolationformula. Problems
based on above. Numerical Differentiation & amp; Integra