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DEPARTMENT OF CHEMICAL ENGINEERING

COURSE STRUCTURE - R19

I Year - I SEMESTER

Sl Course Subjects L T P | Credits
No Code
| BS1101 | Mathematics — I 3 0 0 3
2 B51102 | Mathematics — 11 3 0 0 3
3 B51112 | Phvsical Chemstry 3 0 0 3
4 ES1101 | Programming for Problem Solving Using C 3 0 0 3
5 E51103 | Engineening Drawing [ 0 3 25
[ H51102 | English Lab 0 0 3 1.5
7 B51113 | Physical Chemstry Lab 0 0 3 1.5
B ES110F | Frogrammung for Froblem Solving Using T Lab 1] 0 3 1.5
9 MCIIY | Constituiion of India 2 0 0 0
Total Credits 15 0 12 19
I Year — 11 SEMESTER
Sl Course Subjects L T | P | Credits
No Code
| H51201 | Enghsh 3 0 0 3
2 B51203 | Mathematics — HI 3 0 0 3
3 B51208 | Enmneenng Physics 3 0 0 3
< E51204 | Engineenng Mechamcs 3 0 (0 3
3 CHI1201 Introdiction to Chermical Enmneering 3 0 0 3
& H51203 | Communmcation Skills Lab 0 L 3 1.5
7 B51209 | Enmneenng Physics Lab 0 0 3 1.5
h E51220 | Engineening Workshop & I'T Workshop 0 0| 4 2
9 PRI1201 | Engineenng Exploration Project 0 L 1
10 MCI1201 | Enavironmental Science 2 L 0 0
17 0|12 21
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

DEPARTMENT OF CHEMICAL ENGINEERING

I Year - 1 Semester

L T P C

3 0

=
Tad

Mathematics-1 (BS1101)
(Commaon to all Branch's for I Year B. Tech)

Course Objectives:
*  Ths course wall illuminate the students in the concepts of calculus.
* To enhghten the leamers in the concept of differennal equanons and multivanable calculus.
* To equp the students with standard concepts and tools at an intermediate to advanced level
mathemanics 1o develop the confidence and alihty among the students to handle various real
world problems and ther apphcations.
Course Outcomes: Al the end of the course, the student wall be able 1o

* utlize mean value theorems to real hife problems (L3)

® solve the differennal equatons related to vanous engineenng fields (L3)
o famhar{ze with functions of several vanables which 15 useful in optimpzation (L3)

* Apply dpuble integrabion techmgues in evaluating areas bounded by refmon (L3)

nsions. Students wall

become familiar with 2- dimensional and 3 <dimensional coordinate systems (L5 )

UNIT 1: Sequences, Series and Mean value theorems: (10 hrs)

Sequences and Senes: Convergenpes dnd divergence — Ratio test — Comparison tests — Integral test
— Cauchy’s root test — Alternate sefies — Leibnitz’s rule.

Mean Value Theorems (without proofs): Rolle’s Theorem — Lagrange’s mean value theorem —
Cauchy’s mean value theorem — Taylor’s and Maclaurin®s theorems with remainders.

UNIT 11: Differential equations of first order and first degree: (10 hrs)

Linear differential equations — Bernoulli’s equanions — Exact equations and equations reducible to
exact form.

Apphecanons: Newton’s Law of cooling — Law of natral growth and decay — Orthogonal
trajectones — Electncal circuits.
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DEPARTMENT OF CHEMICAL ENGINEERING
UNIT I1I: Linear differential equations of higher order: (10 hrs)

Non-homogeneous equations of hgher order with constant coefhicients — with non-homogeneous
term of the type e, sin ax, cos ax, polynomals in X", e V(x) and x"V(x) — Method of Vanation of
parameters.

Apphcanons: LCR aircuit, Simple Harmonic motion.

UNIT IV: Partial differentiation: (10 hirs)

Introduction — Homogeneous function — Euler’s theorem — Total denvanive — Chain rule — Jacobian
— Functional dependence — Taylor’s and Mc Laurent’s senes expansion of functions of two
variables.

Appheanons: Maxima and Mimima of functions of two variables without constraints and
Lagrange’s method (with constraints).

UNIT V: Multiple integrals: (8 hrs)

Double and Triple integrals — Change of order of integration — Change of varipbles.
Apphcanons: Finding Areas and Volumes.

Text Books:

1. B.S. Grewal, Higher Engineering Mathesiatics, 43™ Edition, Khanna Publishers.
2. B. V. Ramana, Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill
Education.

Reference Books:

. Erwin Kreyszig, Advamed Engineering Mathematics, 10™ Edition, Wiley-India.

2. Joel Hass, Christopher Heil and Maurice D. Weir, Thomas caleulus, 14® Edition,
Pearson.

3. Lawrence Turyn, Advanced Engineenng Mathematics, CRC Press, 2013.

4. Srimantha Pal, S C Bhunia, Engineering Mathemancs, Oxford Umiversity Press.
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

DEPARTMENT OF CHEMICAL ENGINEERING

1 Year - I Semester L I P C

MATHEMATICS - 11 {BS1102)
(Common to all Branch’s for I Year B. Tech)

Course Objectives:

To mnstruct the concept of Matrices in solving linear algebraic equanons
To elucidate the different numencal methods to solve nonlinear algebraic equations

¢ To disseminate the use of different numencal techmgues for carrying out numerical
miegration.

* To equip the students with standard concepts and tools at an intermediate to advanced level
mathemarics 1o develop the confidence and aulity among the students to handle varnous real
world problems and ther apphecations.

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

*  developfthe use of matrix algebra techmques that 15 needed by engneers for practical
applicatjons (L&)
o solve sylstem of hinear algebraic equanons using Gauss ehmunation, |Gauss Jordan, Gauss

Sewdel (L3)

& evaluate approximatng the roots of polynomal and transcendental equatons by different
algorithms (L5)
& apply Newton's forward & backwardymterpolation and Lagrange’s formulae for equal and
unequal intervals (L3)
¢ apply different algonithms for approximatng the solutions of ordinary differential equations
to its analytical computdtions (L3)
Unit I: Solving systems of linear equations, Eigen values and Eigen vectors: (10 hrs)
Rank of a matnx by echelon form and normal form — Solving system of homogeneous and non-
homogeneous equations linear equations — Gauss Elimination for solving system of equations —
Eigen values and Eigen vectors and their properties.
Unit-1I: Cavley-Hamilton theorem and Quadratic forms: (10 hirs)
Cayley-Hamlton theorem (without proof) — Finding inverse and power of a matnx by Cayley-
Harmlton theorem — Reduction to Diagonal form — Quadratic forms and nature of the quadranc

forms — Reduction of quadratic form to canomcal forms by orthogonal transformation.

Singular values of a matnx, singular value decomposition (Ref. Book — 1).
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DEPARTMENT OF CHEMICAL ENGINEERING
UUNIT IIL: Tterative methods: (8 hrs)

Introduction — Bisection method — Secant method — Method of false posinon — Iteration method —
Newton-Raphson method (One vanable and simultaneous Equanons) — Jacob: and Gauss-Sedel
methods for solving system of equanions.

UNIT IV: Interpolation: (10 hrs)

Introduction — Errors in polynomal interpolation — Finite differences — Forward differences —
Backward differences — Central differences — Relathons between operators — Newton's forward and
backward formulae for interpolanon — Interpolation with unequal ntervals — Lagrange’s

mierpolation formula — Newton's divide difference formula.

UNIT V: Numerical integration and solution of ordinary differential equations: (10 hrs)

Trapezoidal rulg — Simpson’s 1/3®  and 3/8® rule - Solution of ordinary differential equations by
Taylor’s senies |- Picard’s method of successive approximations — Euler’s method — Runge-Kutta
method (second and fourth order).

Text Books:

. B.S. Grewal, Higher Engineering Mathematics, 43™ Edition, Khanna Publishers.
2. B. V. Ramana, Higher Engineenng Mathematics, 2007 Edition, Tata Me. Graw Hill
Education.

Reference Books:

. David Poole, Linear Algebra- A modemn introduction, 4™ Edition, Cengage.

2. Steven C. Chapra;- Applied Numenical Methods with MATLAB for Engineering and
Science, Tata Me Graw Hill Educanon.

3. M. K. Jain, 5. R. K. Ivengar and R. K. Jain, Numencal Methods for Scentific and
Engneering Computation, New Age International Publications.

4. Lawrence Turyn, Advanced Engineening Mathemancs, CRC Press.
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DEPARTMENT OF CHEMICAL ENGINEERING

., L T P i
I Year - 1 Semester 3 m

PHYSICAL CHEMISTRY (BS1112)

Learning objectives:

* To understand the basic concepts of distribution law, phase rule, chemical kinetics,
solutions.

* To explain the equilibrium existing between the different phases of a heterogeneous
system.

* To smdy of chermcal kinetics explains the rates at which chemical reactions occur and also
explains theones of reachion rates.

* To understand total vapor pressure of ideal or non-ideal mixtres of two volatile hquids.

* To study fundamentals of spectroscopy o understand qualitative and quantitative analysis of’
substances.

* To understand mechamsm by which components are separated on GC and HPL C techniques,
spectro-phototpetry and separation techmaques.

UNIT-I:

Distribution Law: Nernst Distribunion Law—Ihstnbution Coefficient— Explanation and Limitations
— Modificatio 1nats b ; 1cations

UNIT-11:

Phase Rule: Terms involved in phase rule ~fypes of hquids — denvation of phase rule — phase
diagrams of one component system (watér and sulphur svstem), two component sysiem — eutectic
point (lead silver system) and three component system—applications.

UNIT-111:

Spectroscopic and separation technigues

Part A : Spectrophotometry: General features of absorption spectroscopy, Beer-Lambert’s law
and 115 lhmitations, absorbance, tansmittance and molar absorptivity: Single and double
beamspectrophotometers.

Part B: Separation Technigues:

Solvent extraction: Principle and process, Batch extraction, continuous extraction and

counter current extrachon, apphication-determination of won (I11).

High performance hiquid chromatography (HPLC): pnnciples and applhications.

Gas hiquid chromatography (GLC): principles and apphcations.

UNIT-VI:

Chemical Kineties: Introduction to chermical kinetics — theones of reaction rates —collision theory
— modified colhsion theory —arhenius theory — absolute reaction rate theory (transition state theory)

— reaction between 1ons — influence of solvent (double sphere actvated complex and single sphere
activated complex) — influence of 1ome strength on the rate of the reactions - chain Reacnons —
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CHEMICAL ENGINEERING
UNIT-V:

Solutions: Liquid-higqud wdeal solunons, Raoult’s law, ideally dilute solutions, henry”s law.
non-ideal solutons, vapor pressure - composition and vapor pressure-lemperalure curves.
azeotropes-HC1-H:0, ethanol-water systems and fractional distllation. partially miscible
hquids-phenol-water, trimethylamine-water, mcotine-water systems, effect of impunty on
consulate temperature. Immscible hquds and steam disullation.

Dutcomes:

At the end of the course, the students wall be able to:

= Apply the principles of extraction to the industnal ternary systems.
* Have an msight into the process of fractional distillation of petrolenm, which 15 one of the major
operalions in petroleum refinenes.

* Understand the various reactions in petrochemcal industry.

« Use knowledge of solutions for the separations of higuid muxures in industry and to develop the
theoretical modgls for solutons.
* Implement the analytical methods to determine the quahity of substances invplved 1n process
mdustry and thys help to maintain quality of products.

Text Books:

1. Puri, B. R., Sharma L. R., Pathama M. 5., Principlés of Physical Chemistry, Vishal Publishing
company, 2008.

2. Manas Chanda, Atomic Structure and the Chemical Bond, 4th Edition, Tata-McGraw-Hill,
2000.

3. Bahl, B. 5., G. D. Tuh and Arun Bahl, Essentials of Physical Chemstry, 24th Revised
Version, Chand & Co, Latest edition

Reference Books:

1. Peter Atkins, Juba de Paula, Physical Chemstry, 9th Edinon, Oxford Universaty Press, 2011.
2. Landler, K. 1., Chemical kKinencs, 2nd Edmon, McGraw-Hall, 1965.

3. Macmllan, Kapoor, K. L., A textbook of physical chemstry, 2000.

4. John A. Dean, Van Nostrand Reinhold, Chemical separation methods, 1969,

5. Kour, H., An introduction to chromatography. Pragati Publishers, 2007.

6. Sastry, M. N., Separanion methods, Himalava Pubhications, 3rd Edinon, 2003,
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

DEPARTMENT OF CHEMICAL ENGINEERING

I Year - I Semester L T P C

3 0 0 3

PROGRAMMING FOR PROBLEM SOLVING USING C (ES1101)

COURSE OBJECTIVES:
The objectives of Programming for Problem Solving Using C are
1} To learn about the computer systems, computing environments, developing of a computer
program and Structure of a C Program
2} To gain knowledge of the operators, selection, control statements and repetition in C
3) To learn about the design concepts of arrays, stnngs, enumerated structure and umon types.
To learn about their usage.
4) To assimilate about pomters, dynamic memory allocaton and know the sigmbicance of
Preprocessor.
5) To assirmlate about File I'O and sigmificance of functions

UNIT1
Introduction tp Computers: Creanng and runnmng Programs, Compute Numbenng System,
Stonng Integerd, Stonng Real Numbers

Introduction the C Language: Background, C Programs, Idennfi¢grs, Types, Varable,
Constants, Inpup/output, Programming Examples, Scope, Storage Classes and [Type Qualifiers.
Structure of a|C Program: Expressions Precedence and Associativity, Sufle Effects, Evaluating
Expressions, Type Conversion Statements, Simple Programs, Command Line Arguments.

UNITII

Bitwise Operators: Exact Size Integer Tvpes, Lomcal Bitwise Operators, Shift Operators.
Selection & Making Decisions: Logical ‘Data and Operators, Two Way Selection, Muliway
Selecnion, More Standard Functions

Repetition: Concept of Loop, Pretest and Post-test Loops, Imtalizanon and Updating, Event and
Counter Controlled Loops, Loaps in C, Other Statements Related to Looping, Looping
Apphcatons, Programming Examples

UNIT I

Arrays: Concepts, Using Armay m C, Armay Apphcabon, Two Dimensional Arrays,
Multudimensional Arrays, Programming Example — Calculate Averages

Strings: String Concepts, C Sinng, Sinng Input / Output Functions, Arrays of Strings, String
Mampulaton Functions Stnng’ Data Conversion, A Programming Example — Morse Code
Enumerated, Structure, and Union: The Type Definition (Type def), Enumerated Types,
Structure, Unmions, and Programming Applhication

UNITIV

Pointers: Introduction, Pomnters to pomnters, Compatibility, L value and R value

Pointer Applications: Arrays, and Ponters, Pointer Anthmentc and Arrays, Memory Allocation
Function, Array of Pomnters, Programming Application

Processor Commands: Processor Commands
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CHEMICAL ENGINEERING

UNITV

Functions: Designing, Structured Programs, Function in C, User Defined Functions, Inter-Function
Commumecation, Standard Functions, Passing Array to Functions, Passing Pomnters to Functions,
Recursion

Text Input / Output: Files, Streams, Standard Library Input / Output Functions, Formatting Input /
Output Functions, Character Input / Output Functions

Binary Inmput / Output: Text versus Binary Streams, Standard Library, Functions for Files,

Converting File Type.
TEXT BOOKS:

. Programming for Problem Solving, Behrouz A. Forouzan, Richard F.Gilberg, CENGAGE
2. The C Programming Language, Bnan W.Kermighan, Denms M. Ritchie, 2e, Pearson

REFERENCES:

I. Computgr Fundamentals and Programmung, Sumithabha Das, Mc Gray Hall
2. Programmng in C, Ashok N. Kamthane, Amit Kamthane, Pearson
3. Computgr Fundamentals and Programmung in C, Pradip Dey, Manas Gthosh, OXFORD

COURSE OUTTCOMES:

Upon the completion of the course the student will ledrn
1} To write algorithms and to draw flowcharis for solving problems
2} To convert flowcharts/algonthms to C Pragrams, comple and debug programs
3) To use different operators, data typés and write programs that use two-way' mult-way
selection
4) To select the best loop construet ¥or a given problem
5) To design and implement programs to analyze the different pomnter apphications
6) To decompose a problem into functions and to develop modular reusable code
7) To apply File IO operations
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

DEPARTMENT OF CHEMICAL ENGINEERING

I Year - I Semester L T P C

ENGINEERING DRAWING (ES1103)

Course Objective: Engineering drawing being the principal method of communication for
engineers, the objective is to introduce the students, the technigues of constructing the various
tvpes of polygons, curves and scales. The objective is also to visnalize and represent the 3D
objects in 2} planes with proper dimensioning, scaling etc.

Unit I

Objective: To mntroduce the students to use drawing instruments and to draw polygons, Engg.
Curves.

Polvgons: Constructing regular polygons by general methods, inscnbing and describing
polvgons on circles.

Curves: Parabola, Elhpse and Hyperbola by general and special methods, cyvclmds, involutes,
tangents & ; e
Scales: Plaip scales, diagonal scales and vermer scales

Unit I1
Objective: [To introduce the smdents to use orthographic projections, pojections of ponts &
simple lines{ To make the students draw the projections of the hnes inchngd to both the planes.
Orthographit Projeclions: Rclerence planc, tmporiance ol relerence lines, projections of
points in various quadrants, projections of lines, line parallel to both the planes, line parallel 1o
one plane and inclined to ather plane.

Projections of strmight lines inchned to both the planes, determination of true lengths, angle of
mclinanon and traces.

Unit 111

Ohbjective: The objective 15 tomake the students draw the projections of the plane inchned 1o
both the planes.

Projections of planes: regalar planes perpendicular/parallel to one reference plane and inclined
to the other reference plane; inchined to both the reference planes.

Unit IV

Ohbjective: The objective 15 to make the students draw the projections of the vanous types of
solids in different positions inclined to one of the planes.

Projections of Solhds — Prnsms, Pyrammds, Cones and Cylinders wath the axis inchined to both the
planes.

Unit V

Ohbjective: The objective 15 1o represent the object in 3D view through 1sometne views. The
student will be able to represent and convert the 1sometric view to orthographic view and vice
Versa.

Conversion of 1sometric views o orthographic views: Conversion of orthographic views 1o
ISOMENC VIEWs,
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
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DEPARTMENT OF CHEMICAL ENGINEERING

Computer Aaded Design, Drawing practice using Auto CAD, Creating 2D&3D drawings of
objects using Auto CAD

Mote: In the End Examination there will be no queston from CAD.
TEXT BOOKS:

. Engneering Drawing by N.D. Buit, Chanot Publications
2. Engineering Drawing by Agarwal & Agarwal, Tata McGraw Hill Publishers

REFERENCE BOOKS:

Engineering Drawing by K_L MNarayana & P. Kannmah, Scitech Publishers
Engneering Graphics for Degree by K.C. John, PHI Publishers

Engineering Graphics by PI Varghese, McGrawHill Publishers

Engineering Drawing + AutoCad — K Venugopal, V. Prabhu Raja, New Age

f b b

Course Qufcome: The student will learn how to visuahze 2D & 3D objecs.
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
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DEPARTMENT OF CHEMICAL ENGINEERING

I Year - I Semester

Ead
tn| °

ENGLISH LAB (H51102)

LNIT I:
Vowels, Consonants, Pronunciation, Phonetic Transcnption

LUNIT I1:
Past tense markers, word stress-di-syllabic words, Poly-Svllabie words
LUUNIT I01:

Rhythm & Intonation

UNIT IV:

Contrastive Strgss (Homographs)

UNIT V:

Word Stress: Weak and Strong forms
Stress in compound words

Beferences hooks:

Infotech English, Maruthi Pubheations (with Compact Disc).

Exercises in Spoken English Part 1,2.3.4, OUP and CIEFL.

Enghsh Pronunciation inuse- Mark Hancock, Cambridge University Press.
Enghsh Phonetics and Phonology-Peter Roach, Cambridge Umiversity Press.
English Pronunciation in use- Mark Hewings, Cambridge University Press.
Enghsh Pronunciation Dictionary- Damel Jones, Cambridge University Press.
Enghsh Phonetics for Indian Smudents- P. Bala Subramaman, Mac Millan
Publications.

O R e P e
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DEPARTMENT OF CHEMICAL ENGINEERING

I Year - I Semester
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PHYSICAL CHEMISTRY LAB (BS1113)

{Any 10 of the following listed 15 experiments)

Learning objectives:

Physical Chemmstry Laboratory 15 intended to:

List of

Understand the concepts learned in theoretical, physical chemstry.
Emphasize in acquinng accurate data.

Make data and error analysis.

Correlate the data to theory.

Experiments

|

2
3
4

Defermunaiion of densily and surlace lension ol hguifls agamnst
anr at various emperatures using capillary rise method.

Measurement of dielectne constants of pure orgamc hquads
Determination of conductance of solutions.

1. Determination of viscosiies of pure hguids and solun

i Determination of size of the molecile from viscosily mgasurements.

5
6.

Study of kinetics of the reduction of méthylene blue by ascorbic acid.
1. Deterrmnation of molecular weigght by vapor pressure method.
. Determinanion of latent healof vaponzation.

7. Kinetcs of inversion of using' a polanimeter.

8. Determination of vapatir liquid equilibrium of binary mixtures.

9. Temary Liquid Equilibia: determination of binomial curve.

10. Chromatographic tethods: Paper chromatography, thin layer chromatography.

11. Adsorption of agetic acid by charcoal.
Out comes:
A student who suceessfully completes this laboratory course should be able to do the
following:

o Can determune accurate physical, thermodynamical and kKinetic

" & & & @

properties expenmentally.

Apply theoretical principles and mathematical analysis to the data obtained.
Work effectively with others in performing expenments and wriling reports.
Understand and practice ethucally correct presentation of data.

Understand and practice proper laboratory satety procedures.

Gamn famihanty with a variety of physico-chermmcal measurement techmques.
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0 0 3 1.5

PROGRAMMING FOR PROBLEM SOLVING USING C LAB (ES1102)

Course Objectives:

1} Apply the pnnciples of C language in problem solving.

2} Todesign flowcharts, algonithms and knowing how to debug programs.

3) Todesign & develop of C programs using arrays, stnngs pointers & functions.
4) Toreview the hile operations, preprocessor commands.

Exercise 1:

1. Wnite a C program to print a block F using hash (#), where the F has a height of six

characters and width of five and four characters.

2. Wnite a C program to compute the penmeter and area of a rectangle with a height of 7
inches and wadth of 5 inches.
3. Wn =
Exercise 1:

1. Wnje a C program to calculate the distance between the two poantg.

2. Wnle a C program that accepis 4 miegers p, g, r. 5 from the uger where r and s are

posifuve and p s even. If q 15 greater than r and s 15 greater than p gnd 1f the sum of r and
& 15| greater than the sum of p and q print "Cormrect values”, otherwise prnt "Wrong
values™.

Exercise 3:

1. Wniea C program o convert a sinng (o a long integer.
2. Wnte a program i C which 152 Menu-Dnven Program to compute the area of the
vanous geometrical shape.

3. Wnte a C program o calculate the factonal of a given number.
Exercise 4:

1. Wnte a program in C toudisplay the n terms of even natural number and their sum.

2. Wnite a program o C to display the n terms of harmomic seres and theirr sum.

1+ 172+ 1/3 + B4 1/5 . I/n terms.

3. Wnite a C program to check whether a given number 15 an Armstrong number or not.
Exercise 5:

1. Wnite a program n C to print all umque elements in an amay.

2. Wnite a program in C to separate odd and even infegers 1n separate arrays.

3. Wnite a program n C to sort elements of array in ascending order.
Exercise 6:

I. Write a program m C for muluphcation of two square Matrices.

2. Wnite a program 1n C to find transpose of a given matrx.
Exercise 7:

I. Wnitea program m C to search an element in a row wise and column wise sorted matrix.

2. Wrnite a program in C to print individual characters of string in reverse order.
Exercise 8:

1. Write a program in C to compare two strings without using string hibrary functions.

2. Wnite a program in C to copy one string o another string.
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Exercise 9:
1. Wnite a C Program to Store Information Using Structures with Dynamucally Memory
Allacation
2. Wnite a program in C to demonstrate how to handle the pointers in the program.
Exercise 10:
1. Write a program in C to demonstrate the use of & (address of) and *{value at address)
operator.
2. Wnie a program in C to add two numbers using pointers.
Exercise 11:

I. Write a program in C to add numbers using call by reference.

2. Wnite a program n C to find the largest element using Dynamic Memory Allocation.
Exercise 12:

1. Write a program in C to swap elements using call by reference.

2. Write a program in C to count the number of vowels and consonants in a strning using a

2. Wnite a C program to find sum of n elements entered by user. To perform this program,

Exercise 14
1. Wit ; : slemenis & : perform ths program,
allocate memw dynamuml]y USIngE ml] of( ) function. Understand the difference
between the above two programs
2. Write a program in C to convert dedimal number to binary number using the function.
Exercise 15:
1. Write a program in C to cheek-whether a number 15 a prime number or not using the
function.
2. Wnite a program in C 1o get the largest element of an array using the function.
Exercise 16:
I. Wnite a program i € to append multiple hines at the end of a text file.
2. Wnite a program in C to copy a file in another name.
3. Wnite a program in C to remove a hle from the disk.
Course Outcomes:

By the end of the Lab, the student

1} Gams Knowledge on various concepts ofa C language.
2} Able to draw flowcharts and write algonthms.

3) Able design and development of C problem solving skills.
4) Able to design and develop modular programmung skalls.
5) Able to trace and debug a program
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CONSTITUTION OF INDIA (MC1104)

Course Objectives:

To Enable the student to understand the importance of constimution

To understand the structure of executive, legslature and judiciary

To understand philosophy of fundamental nghts and dunes

To understand the autonomous nature of constiunional bodies ke Supreme Court and high
court controller and auditor general of India and election commssion of India.

# Tounderstand the central and state relation financial and admimstrative.

LU O O &

UNIT-1

Introduction to Indian Constitution: Constiiution meamng of the term. Indian Constiiion - Sources
and constitufiopal history, Features - Citizenship, Preamble, Fundamental Rights and Dunes,
Directive Pnnciples of State Pohicy.

Learning outcgmes:

After completion of this umt student wall

Understand the concept of Indian constitution

Apply the knowledge on directive pnnciple of state policy
Analyze the History, features of Indian constiution
Evaluate Preamble Fundamental Rights and Duties

UNIT-11

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- State
relatonship, President: Rolé power and positon, PM and Council of mumsters, Cabinet and Central
Secretanal, LokSabha, RajyaSabha, The Supreme Court and High Court: Powers and Functions;
Learning outcomes:-After completion of this umit student will

Understand the structure of Indian government
Differentiate between the state and central government
Explain the role of Presadent and Pnme Mimister
Know the Structure of supreme court and High court

UNIT-III

Siate Government and 1ts Admimstratbion Governor - Bole and Posiion - CM and Council of
mumisters, State Secretanat: Orgamsation, Structure and Functions
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Learning outcomes:-After completion of this unit student wall
o Understand the structure of state government
e Analyze the role Governor and Chief Minister
& Explain the role of state Secretanat
o Dhfferentate between structure and functions of state secretanat

UNIT-IV

A Local Admimstration - Dhstriet’s Admimstration Head - Role and Importance, Mumacapalites -
Mayor and role of Elected Representative - CEO of Municipal Corporation PachayatiRaj: Functions
PRI: ZilaPanchayat, Elected officals and ther roles, CEO ZilaPanchayat: Block level

Orgamzanional Hierarchy - (Dhfferent departments), Village level - Role of Elected and Appointed
officials - Importance of grass root democracy

Learning outcomes:-After completion of this unmit student will

Comparg and contrast distnict admimstration role and importance
Analyze|the role of Myer and elected representatives of Municipalities
Evaluatg Zillapanchavyat block level orgamsation

UNIT-V

Election Commussion: Election Commussion- Role af) Chief Electon Commssioner and Election
Commussionerate State Election Commussion:,  Functions of Commissions for the welfare of
SC/STHOBC and women

Learning outcomes:-Afier completion of this unit student will

Know the role of Election Comfiussion apply knowledge

Contrast and compare the'gole of Chief Election commissioner and Commissiononerate
Analyze role of state eleghon commission

Evaluate various commissions of viz SC/ST/OBC and women

References:

1. Durga Das Basu, Iniroduction to the Constitution of India, Prentice — Hall of India Pvi. Lud..

New Delhs

SubashKashyap, Indian Constitution, National Book Trust

LA, Siwach, Dynamics of Indian Government & Politics

D.C. Gupta, Indian Government and Politics

H.M.Sreevan, Constitutional Law of India, 4th edition in 3 volumes (Umversal Law

Publication)

1.C. Johari, Indian Government andPolitics Hans

I. Ray IndianGovernment and Poliics

8. M.V. Pyvlee, Indian Constitution Durga Das Basu, Human Rights in Constutional Law,
Prentice — Hall of India Pvi. Lid.. New Della

9. Nooram, AG., (South Asia Human Rights Documentation Centre), Challenges to Civil
Right), Challenges to Civil Rights Guarantees in India, Oxford University Press 2012
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E-resources:

nptelacan/courses/ 109104074/8

nptelacan/courses’ 109104045/

nptelacan/courses/ 101 104065/

www _hss.uthacan/enlecture-details
wwwl_iith.acin/en/event/ 2nd -lecture-instiute-leciure-sen es-indian-constitution

WA e e b

Course ODuteomes:

At the end of the semester/course, the student will be able to have a clear knowledge on the
following:

# Understand lstorical background of the constitution makmng and 11s importance for bmlding
a democratic India.

# Understynd the funcnoning of three wings of the government 1e., exefutive, lemslanve and
Judiciary.

# Understand the value of the fundamental nghts and dubes for becgming good citizen of
India.

#  Analyze|the decentrahizaton of power between central, state and local self-government.

# Apply the knowledge m strengthening of the tonstitutional mstitutions hike CAG, Election
Commission and UPSC for sustaining demoeracy.
. Know the sources, features and pringiples of Indian Constitution.

Learn about Union Governmenty State government and its admimistration.

Get acquainted with Local administration and Pachayati Raj.

Be aware of basic concepts and developments of Human Rights.

Gam knowledge on roles and functiomng of Election Commission

WA e
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I Year - 11 Semester

ENGLISH (HS1201)

Introdoetion

The course 15 designed to tam students n receptive (hstening and reading) as well as
productive and interactive (speakmg and wrniting) skills by incorporating a comprehensive, coherent
and integrated approach that improves the learners” abihity to effectively use English language in
academue/ workplace contexts. The shaft 18 from fearning about the language 1o using the language.
On successful completion of the compulsory English language course’s in B.Tech., learners would
be confident of appeanng for miernational language quahhcanon/proficiency tests such as IELTS,
TOEFL, or BEC, besides being able to express themselves clearly in speech and competently
handle the writing tasks and verbal ability component of campus placement tests. Activity based
teaching-learming methods would be adopted to ensure that learners would engage in acmal use of
language both 1f the classroom and laboratory sessions.

Fademie lectures and

ol s acadermic texts and

authentic mate-na]s

¥ Help improve speaking skills through paricpation in activibies such as role plays,
discussions and structured talks/oral présentations

® Impart effective stratemes for good writing and demonstrate the same in summanzing,
writing well organized essays, reeord and report useful information

= Provide knowledge of gramimancal structures and vocabulary and encourage their
appropriate use in speech and wrnitmg

Learning Outcomes

At the end of the module; the learners will be able to

# understand social er transactional dialogues spoken by native speakers of English and
wlentify the context, topic, and peces of specific information

# ask and answer general questions on farmbar topics and introduce oneselt’others

# employ suntable strateges for skimming and scanming to get the general idea of a text and
locate specific information

# recogmze paragraph structure and be able to match begmnmngs/endings’headings wath
paragraphs

# form sentences using proper grammatical structures and correct word forms

Limit 1:

Lesson-1: A Drawer full of happiness from “Infotech English”, Marutha Publications

Lesson-2: Deliverance by Premchand from “The Individual Society™, Pearson Publications.
(Mon-detaled)

Listening: Listemng to short audio texts and identifving the tome. Listeming to short audio texts
and identfying the context and specific preces of information to answer a senes of gquestions both in

speaking and writing.
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Speaking: Asking and answening general questions on famihar topics such as home, family, work,
studies and interests. Self introductions and introducing others.

Reading: Skimmung text to get the main idea. Scanning to look for specific preces of information.

Reading for Writing: Paragraph wnting (specific topics) using smiable cohesive devices; lnkers,
sign posts and transition signals; mechamics of wnting - punctuation, capital letters.

Vocabulary: Techmcal vocabulary from across techmcal branches (20) GRE Vocabulary (20)
{Antonyms and Synonyms, Word apphications) Verbal reasoning and sequencing of words.

Grammar: Content words and function words; word forms: verbs, nouns, adjectives and adverbs;
nouns: countables and uncountables; singular and plural basic sentence structures; simple questhion
form - wh-questions; word order in senlences.

Pronunciation: Vowels, Consonants, Plural markers and their realizations

Limit 2:

Lesson-1: Nehjpu's letter to his daughter Indira on her birthday from| “Infotech English”,
Maruthi Publicgtions

Lesson-2: Bosom Friend by Hira Bansode from “The Individual Societyv™, Pearson Pubhications.
(Mon-detailed)

Listening: Answering a senes of questions about main 1dea and supporting 1deas after histening to
audio texts, both in speaking and writing,

Speaking: Discussion in pairs/ small groups on specific topics followed by short structured talks.
Functional English: Greetings and leave takings.

Reading: Identuifving sequence of ideas: recogmzing verbal techmques that help to link the ideas in
a paragraph together.

Reading for Writing: Summan#ing - identifymg maimn idea's and rephrasing what 15 read; avonding
redundancies and repetiions.

Vocabulary: Techmcal vocabulary from across techmical branches (20 words). GRE Vocabulary
Analomes (20 words) ( Antonyms and Synonyms, Word apphcations)

Grammar: Use of articles and zero article; prepositons.

Pronunciation: Past tense markers, word stress-cdh-syllabie words
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Lmit 3:

Lesson-1: Stephen Hawking-Positivity “Benchmark® from “Infotech English™, Maruth
Publications

Lesson-1: Shakespeare’s Sister by Virginia Wooll from “The Individual Society™, Pearson
Publications. (Mon-detailed)

Listening: Listening for global comprehension and summanzing what 15 hstened to, both n
speaking and writing.

Speaking: Discussing specific topics in pars or small groups and reporting what 15 discussed.
Functional Enghsh: Complaimng and Apologizing.

Reading: Reading a text in detail by making basic inferences - recogmzing and interpreting specific
context clues; s T Ty . P - .

Reading for Writing: Summan#ing - identifymg mamn idea's and rephrasing what 15 read; avonding
redundancies apd repetitions. Lefter wnbing-tyvpes, format and pninciples of|letter wnting. E-mail
etquette, Wntigg CV's.

Vocabulary: Technical vocabulary from across techmcal branches (20 words). GRE Voeabulary
(20 words) { Antonyms and Synonyms, Word applications) Association, sequencing of words

Grammar: Verbs - tenses; subject-verb agreement; direct and indirect speech, reporting verbs for
academic purposes.

Pronunciation: word stress-poly-syllabic words
Lnit 4:

Lesson-1: Liking a Treé, Unbowed: Wangari Maathai-biography from “Infotech English”,
Maruthu Publications

Lesson-2: Telephone Conversation-Wole Sovinka from “The Individual Society™, Pearson
Publications. (Mon-detailed)

Listening: Making predictions while hstening to conversations’ transactional dialogues without
video (only audio): hstermng to andio-visual rexts.

Speaking: Role plays for practice of conversational English in acadermic contexts (formal and
miormal) - asking for and gving mformaton/directions. Functional Enghsh: Permissions,
Requesting, Inviting.

Reading: Smdving the use of graphic elements in texts to convey information, reveal
trends/patterns/relationships, commumicative process or display comphicated data.

ker.com www.FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's chol
Firstranker's choice www.FirstRankes.coim i chem o FirstRanker.cams -

JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CHEMICAL ENGINEERING

Reading for ‘Writing: Information transfer; descnbe, compare, contrast, dentify
significance/trends based on mformanon provided in figures/charts/graphs/tables. Wrining S0P,
writing for media.

Vocabulary: Techmcal vocabulary from across techmcal branches (20 words) GRE Vocabulary
(20 words) { Antonyms and Synonyms, Word applications) Cloze Encounters.

Grammar: Quantifying expressions - adjectives and adverbs; comparing and contrasting: degrees
of comparison; use of antonyms

Pronunciation: Contrastive Stress

L'mit 5:

Lesson-1: Stay Hungry-Stay foolish from “Infotech English™, Marutht Pubhcations

Lesson-2: Still(1 Rise by Maya Angelou from “The Individual Society™,|Pearson Publications.
(Mon-detailed)

Listening: ldegtufying key terms, understanding concepts and interpreting (the concepts both 1n
speaking and whiting.

Speaking: Formal oral presentalions on topics from-academmic contexts - without the use of PPT
shdes. Functional English: Suggesting/Opimon giving.

Reading: Reading for comprehension. RAP Strategy Intensive reading and Extensive reading
techniques.

Reading for Writing: Writing académic proposals- wniting research articles: format and style.

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary
(20 words) { Antonyms and Svnonyms, Word applications) Coherence, matching emotions.

Grammar: Editing short texts — identifying and corrécting common errors i grammar and usage
(articles, preposilions, tenses, subject verb agreement)

Pronunciation: 5tress in compound words

Prescribed text books for theory for Semester-1:
1. “Infotech English”, Maruthn Publications. (Detmled)
1. “The Individual Society™, Pearson Publications. (Non-detailed)

Reference books:
1. Infotech English, Maruthu Pubhcations. (with Compact Dhsc)

2. Bailey, Stephen. Academic wniling: A handbook for international students. Routledge, 2014,
3. Chase, Becky Tarver. Pathways: Listening, Speakmng and Crincal Thinking. Hemnley ELT:
2nd Edition, 2018.

, 5. Hewings, Martin. Cambridge Academic Enelish (B2). CUP, 2012,
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I Year - Il Semester

MATHEMATICS - I11 { BS1203)
(Common to all Branch’s for I Year B. Tech)

Course (Mbjectives:
& To familiarize the techniques in partial differential equations.
s To furmish the learners with basic concepts and techmiques at plus two level to kead them into
advanced level by handling vanous real world applications.

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

* Interpret the physical meaming of different operators such as gradient, curl and divergence
(L3)
Estimate the work done against a field, circulation and flux using vector caleulus (L5)
Apply the Laplace transform for solving differential equations (L3).
Find or compute the Fourer senes of penodic signals (L3)
Know apd be able to apply integral expressions for the forwards and iqverse Founer

-
-
-
-

(10 hrs)

Vector Differenthation: Gradient — Durectional denvative — Divergence — Curl — Scalar
Potential.

Vector Integranion: Line integral — Work done — Area — Surface and volume integrals — Vector
mtegral theorems: Greens, Stokes and Gayss Divergence theorems (without proof).

UNIT 1I:Laplace Transforms: (1D hrs)

Laplace transforms of standard functions — Shifting theorems — Transforms of denvatives and
miegrals —

Unit step function — Dhrac’s delta function — Inverse Laplace transtorms — Convolution theorem
{without proof).

Applications: Solving ordinary differential equations (imbial value problems) uwsing Laplace
transforms.

UNIT 1II: Fourier series and Fourier Transforms: (1D hrs)

Fourter Senes: Introduction — Penodic functions — Founer senies of periodic function — Dinchlet’s
conditions — Even and odd functions — Change of interval — Half-range sine and cosine series.

Fourier Transforms: Fourier ntegral theorem (without proof) — Founer sine and cosine integrals
— Sine and cosine transforms — Propertiies — inverse transforms — Finite Founer transforms.
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UNIT IV:PDE of first order: (B hrs)

Formation of partal differennial equanons by elimination of arbitrary constants and arbetrary
functions — Solunons of first order hinear (Lagrange) equanon and nonhnear (standard tvpes)
equations.

UNIT V: Second order PDE and Applications: (10 hrs)

Second order PDE: Solutions of lnear partial differential equations with constant coefficients —
RHS term of the type ¢ ™ sin{ax + by), cos(ax + by), x™ y"

Apphcatons of PDE: Method of separation of Vanables — Solution of One dimensional Wave,
Heat and two-dimensional Laplace equation.

Text Books:

1. B.S. Grewal, Higher Engineering Mathematics, 43™ Edition, Khanna Publishers.
2. B. V. Rpmana, Higher Enmneenng Mathematcs, 2007 Edinon, Tata Me. Graw Hill
Educatign.

Reference Books:

Erwin i j i i

Dean. G. [Irni'ﬁ Al:lum:-:d ]:ngm:tnnq M.ath:nﬂ::s with \-'IATLAB 3"* [d:llJclrL. CRC Press.
Peter (0 Neil, Advanced Engincering Mathematics, Cengage.

Srimantha Pal, § C Bhunia, Enginecening Mathematics, Onford University Press.

b
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I Year - Il Semester

ENIGINEERING PHYSICS (BS1208)

Course Objectives:

Physics curriculum which 1s re-onented to the needs of non-circuital branches of graduate
engineering courses offered by INTUmiversity:kakinada that serves as a transit to

understand the branch specific advanced topics. The course 1s designed to:

® Impart concepts of mechanics required to identify forces and moments in mechanical
systems by vector representation-extend Newton's second law for mertial and non-
mertial frames of reference- study different types of harmonic oscillatory motions.

# Tap the S1 3 1 1 ils 1 ed acoustic quality of
concert (halls- impart concepis of flaw detection techniques using|ulirasonics.

# Study the structure- property relationship exhibited by solid aterials within the
elastic limit.

# Impart |knowledge in basic concepts of LASERs along with its Engineering
applicafions- Familiarize types of sensors for vanous engineering applications

= Explore the knowledge of magnetic and dielectric materials and their utility in
appliances.

UNIT-1 (10hrs)

MECHANICS: Basic laws of vectors” and scalars, rotational frames-conservative and non —
conservative forces . F = - grad ¥V, Newton's laws in mnernal and hnear accelerating non-inertial
frames of reference, rotating frame of reference with constant angular velocity, Harmomc oscillator
: damped harmome moton ; Forced oscillations and resonance.

Outcome:

The students will be able to
# Identify forces and moments in mechanical systems using scalar and vector techniques

F extend Mewion's second law for inertial and non-inertial frame of reference
# explain simple harmonic motion and damped harmonic motions

UNIT-II (10hrs)

ACOUSTICS & ULTRASONICS: Introduction — Reverberation - Reverberation ime - Sabine’s
formula (Dervanion using growth and decay method)-absorption coefhicient and 118 determination-
factors affectng acoustics of buildings and ther remedies.

Production of ultrasomcs by Magnetostnction and pezoelecine methods — Detection of ultrasomcs
- acoustic gratng - Non-Destructive Testing- pulse echo system through transmission and reflection
modes - Apphcations.
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Duicome:
The students will be able to

# explain how sound is propagated in buildings
analyze acoustic properties of typically used materials in buildings
recognize sound level disruptors and their use in architectural acoustics
Use of ultrasonics in flaw detection using NDT techmique

Vowow

UNIT-1I1 {9hrs)

ELASTICITY?:, stress, stram, Hooke’s law, stress-stram curve, generahzed Hooke's law with and
without thermal straimns for 1sotropic matenals, different types of moduli and thewr relations, bending
of beams — Bending moment of a beam — Depression of cantilever.
Outcome:
The students will be able to

# Understand the clasticity and plasticity concepts

.r Study different t'l.'pl:-s of mudu]] .a.nd ﬂ'LtLr rl:lal.u:ln

e Analm :

UNIT-IV (9hirs)
LASERS & ission of radiation —

populanon inve -:mn - Ems:em & mefhuema & Relanon hetween them and theirr sigmficance -

SENSORS {qu.n]:tatwe description only): Dlﬂlt‘l!’f:nt types of sensors and applications; Strain and
Pressure sensors- Prezoelectric, magnetostniclive sensors, Temperature sensor - bimetallic strip,
pyroelectnic detectors.
Outcome:
The students will be able to

# Understand the basic concepts of LASER light Sources

# Study Dnfferent types of laser systems

#  ldentify different types af sensors and theirr working principles

UNIT-V { 10krs)

MAGNETISM & MELECTRICS: Introduction — Magnetnic dipole moment — Magnenzahon-
Magnetic susceptibility and permeability — Ongn of permanent magnetic moment — Bohr
Magneton - Classificaton of magnetnc matenals (Dia, Para and Ferro) — Domain concept of
Ferromagnenism - Hysteresis — soft and hard magnetic matenals — Apphcations of Ferromagnetic
matermals.

Introduction - Dielectric polanzation — Dielectne polanzabihty, Susceptibility and Duelectric
constant-types of polanzations: Electromc and lomc (Quantitative), Onentational polarizations
(qualimauve)-Lorentz internal field - Claussins Mossoli equanon- Frequency dependence of
polanzation - Apphcations of dielectnes.
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Outcome:

The students will be able to

# explain the concept of dielectne constant and polanzanon in dielectric matenals.
summarize vanous types of polanzaton of dielectrics .

interpret Lorentz field and Claussius Mosott relaton in dielectnics.

classify the magnetic materials based on susceptibility and their temperature dependence.
explain the applicanions of dielectric and magnenic matenals .

Apply the concept of magnetism to magnetic devices.

LU S U O O

Text Books:

1. “Engineering Mechanics™ by Manoj K Harbola, Cengage Publications 2™
Eds.

2. %A text book of Engineering Physics™ by P G Kshirsagar & M N
Avadhanulu, § Chand & Company Lid.

3. “Engineenpg Physics™ by R K Gaur and S L Gupta, Dhanpat Raj
Publicangns.

4. “Sensor anfd Transducers™ by lan R Sinclair, Elsevier (Newnes) f= Eds.

Reference Books:

1. “Engineering Physics™ by M R Srinivasan; New Age International
Publishers.

2. “Lectures on Physics™ by Richard P Feynman, Pearson Publishers, New
Millennium Eds.

3. “Lasers and Non-linear Opti¢cs™ by B B Laud, New Age International
Publishers (3~ Eds.).
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L T P L8
3 0

ENIGINEERING MECHANICS (B51204)

Ohbjectives: The siudents completing this course are expected to understand the concepts of forces
and 1ts resolution in different planes, resultant of force system, Forces acting on a body, their free
body diagrams using graphical methods. They are required to understand the concepts of centre of
gravity and moments of inertia and ther apphcation, Analysis of frames and trusses, different types
of mohion, fnchion and apphicaton of work - energy method.

UNIT -1

Objectives: The students are to be exposed to the concepts of force and friction, direction and
its application.

Intraduction to Engg. Mechames — Basic Concepis.
Systems of Fo T Cop : OICes —
Force and its Apphcation — Couples and Resultant of Force Systems.
Friction: Introfluction, himiting friction and impending motion, coulomb’s| laws of dry frncthon,
coefhicient of frjchion, cone of fnction

esultant — Moment of

UNIT IT
Ohbjectives: The students are to be exposed to application of free bodv diagrams. Solution to
problems using graphical methods and law of triangle of forces.

Equilibrium of Systems of Forces: Free Body Duagrams, . Lami’s Theorm, Equantions of
Equlibrium of Coplanar Systems, Graphical method for the equblibrium, Trnangle law of forces,
converse of the law of polvgon of forced condition of equilibrium, Equations of Equlibrum for
Spatial System of forces, Numencal examples on spatial system of forces using vector approach,
Analysis of plane trusses.

UNIT - 11T

Objectives : The students are to be exposed to concepts of centre of gravity. The stndents are
to be exposed to concepts of moment of inertia and polar moment of inertia including transfer
methods and their applications.

Centroid: Centroids of ssmple figures (from basic principles) — Centroads of Composite Figures
Centre of Gravity: Centre of gravity of simple body (from basic principles), centre of gravity of
composite bodies, Pappus theorems.

Area moments of Inertia: Definmmion — Polar Moment of Inertia, Transter Theorem, Moments of
Inertia of Composite Figures, Products of Inertia, Transfer Formula for Product of Inertia. Mass
Moment of Inertia: Moment of Inertia of Masses, Transfer Formula for Mass Moments of Inertia,
mass moment of inertia of composite bodies.

UNIT -1V

Ohbjectives: The students are to be exposed to motion in straight line and in curvilinear paths,
its velocity and acceleration computation and methods of representing plane motion.
Rectilinear and Curvilinear motion of a particle: Kinemates and Kinetics- Work Energy method
and apphcations to particle motion- Impulse momentum method.
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UNIT -V

Objectives: The students are to be exposed to rigid motion Kinematics and Kinetics

Rigid body Motion: Kmnemancs and Kinetics of translanon, Rotation about fixed axis and plane
maotion, Work Energy method and Impulse momentum method.

TEXT BOOK:
1. Engg. Mechanics - 5. Timoshenko & D.H.Young., 4" Edn -, Mec Graw Hill publications.

Course oulcomes:

I. The student should be able to draw free body diagrams for FBDs for particles and ngd
bodies n plane and space and problems to solve the unknown forces, onentations and
geometric parameters.

2. He should be able to determine centroad for hines, areas and center of gravity for volumes
and their composites.

3. He should be able to determine area and mass movement of inertia for composite sections

4. He shoufd be able to analyze motion of particles and ngid bodies and gpply the principles of
mation, work energy and impulse — momentum.
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INTRODUCTION TO CHEMICAL ENGINEERING (CH1201)

OBJECTIVES:

* To mtroduce the concepts that will enable the transiion from science to chemmcal
engneering.
* Explanation of role of Chemical Engmneers in everyday life and the importance of Chemical
Engneering.
® To learn the vanous Unit Operations and Unit Processes used in Chemical industries.
# To learn the role of Chemical Engineers in environmental and safety aspects in process
mdustries.
UNIT-1
Introduction, Chemical Engineening in evervday hife, Lab scale to plant geale, Versatility of a
Chemical/Petrothemical Engineer, Role of Chemical Engineers in Petrolewm refinery, Chemical,
Petrochermcal, Nanotechnology, Energy and environment.

Batch Processipe. Transition from batch to continuous processing, Case [study: Any chemcal
mdustry, Role of basic sciences in Chemical Engineefing (Introduction) {Text Book 1 & 2)

UNIT-11

Introduction & Basic concepts of analysis of processes, umi operations, basic laws, umits and
dimensions, partial pressure, vapour préssure. Soluhions, concentraiion measurements, humadity and
saturation. Matenal and Energy balances, Design & control of chemical systems.

Flow of thnds: Introducton, nature of flud, viscosity, velocity profile, flow held, tvpes of flud
maotion, lamimnar and turbulént flow, flow of a flud past a sohd surface, Reciprocating, rodary, and
centnfugal pumps. (Text Book 2 & 3)

UNIT-I1I
Heat transfer: Conduction, convection [omit comelabions for calculation of heat transfer
coefhicients, heat transfer with change in phase) and radiation.

Heat transfer equpment (double ppe & Shell and mbe heat exchanger), evapomaton, long mube
vertical type and forced circulanwon type evaporators, multuple effect evaporation, methods of
feeding. (Text Book 1 & 3)
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UNIT-1V

Mass transfer: Introduction, Laws of diffusion, contact patterns, classification of separation
processes and apphcations, basic defimtions of separation processes, VLE, LLE., boling pont
diagram. (Text Book 3)

Basic Concepts in Mass transfer Operations: Dhstllation, Extraction & leaching, erystalhzation,
drying, absorption. {Text book 2 & 3).

UNIT-V

Introduction to mechanical operations: S12e reduction, hltaton, basic differences between agtation
and mixing. Introduction to emvironmental pollution: types and therr effect. Safety in chemmcal
process industnes with case studies.

Types of reactions and reactors.Introduction to Process plant design & Economics (Text Book 1, 2
& 1)

Text Books:

I. Chemmcgl Engineermg-An Introduction, Morton, M.Denn, Cambrndge Umversity Press,
2013.

2. Introductnon to Chemical Engineening, 5. Pushpavanam, PHI learmng Pvt. Lid., 2012,

3. Introducnon to Chemical Engineenng. Walter L. Badger, Julms T, Banchero, TMH
Publications, 2008.

Reference Book:
I. Umnt operations in Chemcal Engmmeenng, W.L. McCabe and J.C. Smuth and Peter Hamodtt,

MeGraw Hill, 5% Ed. 1993,
Duicomes:

The student will be able to explain:
* The role of Chemical Engineers in everyday hife and the importance of Chemcal

Engineering.
* The role of vanous Umt Operations and Unit Processes in Chermcal industnes.

* The role of Chemucal Engineers in environmental and safety aspects in process industnes.
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0

L
th

COMMUNICATION SKILLS LAB (H51203)

LUNIT I:
Oral Activaty: JAM, Hypothencal Siuations, Seltf/Peer Profile
Common Errors in Pronunciation, Neutralising Accent

Oral Activity: Telephome Enquette, Role Plays
Poster Presentalions

UNIT I1II:

Oral Activaty: Oral Presentation skills, Public speaking
Data Interpretatjon

UNIT IV:
Oral Activity:  [Group Discussions: Do’s and Don’ts- Types, Modahines

UNIT V:

Oral Activity: Interview Skills: Preparatory Techmgoes, Frequently asked questions, Mock
Interviews.

Pronunciation: Connected speech (Pausmg, Tempo, Tone, Fluency etc..)

References:

. Infotech Enghish, Marutin Publications (with Compact Disc).

Exercises in Spoken Eaglish Part 1.2.3.4, OUP and CIEFL.

Enghsh Pronunciation in use- Mark Hancock, Cambridge Universaty Press.

English Phonetics and Phonology-Peter Roach, Cambridge University Press.

Enghsh Pronunciation in use- Mark Hewings, Cambridge University Press.

English Pronunciation Dictionary- Damel Jones, Cambnidge University Press.

Enghish Phonetics for Indian Students- P. Bala Subramaman, Mac Millan Publications.
Techmcal Commumcation- Meenaksh: Raman, Sangeeta Sharma, Oxford Umversity Press.
Techmecal Commumcation- Gajendrea Singh Chauhan, Smuta Kashiramka, Cengage
Publications.

S I R
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ENGINEERING PHYSICS LAB (B51209)

{Any 10 of the following listed 15 experiments)

LIST OF EXPERIMENTS:

1. Determunaton of Rigidity modulus of a matenal- Torsional Pendulum.

[

Determunation of Young's modulus by method of single cantilever oscillations.

3. Determunation of Acceleranon due to Gravity and Radms of Gyration - Compound

Pygndulum.

Verification of laws of vibrations in stretched strings — Sonomet

T

ermmnation of sprng constant af springs using coupled osailljtors.

Magnenc field along the axis of a current carrying col — Stewar| and Gee's apparatus

Measurement of magnetic susceptibility by Gouy”s method.

e L

Study the vanation of B versus H by magnenizing the magnetic matenal (B-H curve).

Determunation of ultrasomc velaeity in hquid ( Acoustic Grating)

10. Determunanon of dielectné gonstant by charging and discharging method

11. Determunation of waveléngth of Laser by diffraction grating
12, Determunation of particle size using Laser.

13. Determemation of Pressure vananion using stramn Gauge sensor.
14. Determunation of Moment of Inertia of a Fly Wheel.

15. Determunation of Velocity of sound —Volume Resoantor.
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ENGINEERING WORKSHOP & I'T WORKSHOP

Engg Workshop
Course Objective: To impart hands-on practice on basic engineering trades and skills.

MNote: At least two exercises to be done from each trade.
Trade:
1.Carpentry . T-Lap Jomnt
. Cross Lap Joint
. Doveta] Joint
. Mortse and Tenon Joint
. Vee Fit
. Square Fit
. Half Round Fit
. Doveta] Fut
- Round rod 10 Square
. 5-Hook
. Round Rod 1o Flat Ring
. Round Rod to Square headed bolt
. Parallel / Series Connection of three bulbs
. Star Case winng
. Florescent Lamp Fitumg
. Measurement of Earth Resistance
. Taper Tray
. Square Box without lid
. Open Setop
4. Funnel
6.1T Workshop 1. Assembly & Disassembly of Computer

2.Fitting

3. Black[STiThy

4. Housq Wiring

5.Tin Smithy

fad Pod mt ofn L] Ped e e Led Pl oesb e Ll Pl e e Lad [l e

IT Workshop
COURSE OBJECTIVES:
The objective of IT Workshop is 1o
. Explain the internal parts of a computer, penpherals, I'0 ports, connecting cables
2. Demonstrate basic command line interface commands on Linux
3. Teach the usage of Internet for productivity and self paced hifelong learmng
4. Descnbe about Compression, Muliimedia and Antivirus tools
5. Demonstrate Office Tools such as Word processors, Spreadsheets and Presentation tools

Computer Hard ware:

Experiment 1: ldentification of peripherals of a PC, Laptop, Server and Smart Phones:
Prepare a report contmmng the block diagram along wath the configuration of each component and
its functionality, Input/ Output devices, 1'0 ports and interfaces, main memory, cache memory and
secondary storage technologmes, digital storage basics, networking components and speeds.
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Operating Svstems:

Experiment 1: Internet Services:

0

oo o oo

Web Browser usage and advanced settings hke LAN, proxy, content, privacy, securnty,
cookies, extensions’ plugins

Annivirus installanon, configuring a firewall, blocking pop-ups

Email creation and usage, Creating a Digital Profile on LinkedIn

Source control on Github, Hackerrank, Codechet, HackerEarth, etc

Google hangout’ Skype' gotomeetmg video conferencing

archive.org for accessing archived resources on the web

Productivity Tools:

Experiment J3: Demonstration and Practice on archaval and compression tools

oo o0 oo

Office Tools:
Experiment 4:

scanning and image edining tools

OCE and text extraction

audio plppvers, recording using Mac, editing, podcast preparation
video plgvers, recording using webcam/camcorder, editing
podcast.|screencast, vodcast, webcastiing

Sublime Text, Atom,

Brackets, Visual code, etc

Experiment 5: Demonstration and practice on Mierosoft Word, Power Point

Experiment 6: Demonstration and practice on Mhcrosoft Excel.

Experiment 7: Demonstration and practiceon LaTeX and produce professional pdf documents.
Experimeut §: Cloud based productivity enhancement and collaboration tools:

u]

o o0

oo o oo

Store, syne, and share files wath¢ase in the cloud using Google Drive

Document creation and editing text documents in your web browser using Google docs
Handle task hsts, create project plans, analyze data wiath charts and filters uaing Google
Sheets

Create pitch decks, preject presentations, training modules using Google Slides

Manage event registrations, creale quizzes, analyze responses using Google Forms

Build public sites, internal project hubs using Google Sites

Omnline collaboration through cross-platform support using Jamboard

Keep track of important events, sharing one's schedule, and create multiple calendars using
Google Calendar

TEXT BOOKS:

1.
2.

Computer Fundamentals, Amta Goel, Pearson Education, 2017
PC Hardware Trouble Shooting Made Easy, TMH
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REFERENCES:
1. Essential Computer and IT Fundamentals for Engineenng and Science Students,

Dr.N.B. Vekateswarlu, 5.Chand

WEB RESOURCES:

1. hiips:/ c'ﬂplurﬂripﬂh'th eroe.nasa. pov/ posth 3 LI2006-2007 computer  basics'ComputerPoris.doc

c.nasa, mov posihd LI2006-

2007 bitsnbyte/Digtal Storage Basics.doc

. hitps:/

. hitps:/

fwww the peekstu T com/ 200907/ inux-1s-command-examples
Swww, pesue eest com/basic-linu X -commands/

fwww. vmware.com/ pdf YV MwarePlaverManual 1 0 pdf

. hitps:/

. https:/

3
4
5. hitps:/
[
7

[peek-umversity. com/vimware-plaver manually-install-a-puest-operating-system/
fergiinte_eogdele comdlearmne-center products#Y

COURSE OUTCOMES:

Hacker rank, Codechef, Hacker Earth v:‘:l.l..
4. Recogmze characters & extract text from séanned images, Create audio hiles and podcasts
5. Create video mtonals and publishing, Use office tools for documentation, Bumld interactive
presentations, Build websites, Create gm#zes & analyze responses.

IUX opeéraling system

ing skill in Github,
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ENGINEERING EXPLORATION PROJECT (PR1201)

COURSE OBJECTIVES:

Build mindsets & foundations essential for designers

Learn about the Human-Centered Design methodology and understand their real-world
applications

Use Design Thinking for problem solving methodology for mvestigating illdefined
problems.

Undergo several design challenges and work towards the final design challenge

Appl}' Design Thinking on the following Streams to

Project Stream 1: Electromcs, Robotics, 10T and Sensors
Project Stream 2: Computer Science and [T Apphcanions
Project Stream 3: Mechamcal and E]eum.a] tools

Project Streamd—Eco-ftrend ; - aste—manssenent—nirastructure, safety,
nll.m-mn e Em:rH.- SOUTCES, Agru..u]tu.re En'n':lrunmEnl..'ll science jand other fields of

SUE THE FROJECT WORK?
part will be Ieammg-bnsed ~ma skmb ﬂudmts—. o eml:ura ce| the methodology by
explorngz 5 - aiter tag challenge and podcasts.
The second part will be more discussion-based and will focus on bulding some necessary
skills as desagners and learming about complementary matenal for human- centered design.
The class will then divide into teams and they wall be working wath one another for about 2
— 3 weeks. These teams and design challenges will be the basis for the final project and final
presentation o be presented.

The teams start with Design Challenge and go through all the phases more in depth from
coming up with the right question to empathizing to ideating to prototyping and to testing.
Outside of class, students will also be gathering the requirements, identifying the challenges,
usability, importanceelc

At the end, Students are required to submut the final reports, and will be evaluated by the
faculty.

TASKS TO BE DONE:

Task 1: Everyone 1s a Designer

Understand class objectives & harness the designer mindset

Task 2: The Wallet/Bag Challenge and Podcast

Gam a quick introduction to the design thinking methodology

Go through all stages of the methodology through a simple design challenge

Podcast: Observe, Listen and Engage with the surrounding environment and wdennfy a
design challenge.
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Task 3: Teams & Problems
» Start Design Challenge and learn about teams & problems through thas
* Foster team collaboration, find inspiration from the environment and learn how to identify
problems
Task 4: Empathizing
* Continue Design Challenge and leam empathy
* Learntechmques on how to empathize with users
* (o to the field and interview people in their environments
*  Submt Activity Card
Task 5: Ideating
* Continue Design Challenge and leam how to bramnstorm effectively
* Encourage exploration and foster spaces for brainstorming
*  Submt Activity Card
Task 6: Prototyping
*  Contimug Design Challenge and leam how to create effective prototy
grible models and use them as commumcaton tools
* Start gnjing constructive feedback to classmates and teammates
*  Submt Activity Card
Task 7: Testing
* Finish Design Challenge and iterate prototypeés dnd ideas through user feedback
= Evolve ideas and prototypes through user feadback and constructive eriticism
= et peer feedback on individual and group performance
*  Submt Activaty Card
Task &:
* Final Report Submission and Presentation
Mote: The colleges may armange for Guest Speakers from Various Design Fields: Graphie Design,
Industrial Design, Architecture, Product Design, Orgamzational Design, etc 1o enrich the smdents
with Design Thinking Congept.

REFERENCES:
1. Tom Kelly, The Art of Innovation: Lessons in Creativity From IDEQ, America’s Leading
Design Firm (Profile Books, 2002)
2. Tim Brown, Change by Designn How Design Thinking Transforms Orgamzations and
Inspires Innovation {HarperBusiness, 2009)
3. Jeanne Liedika, Randy Salzman, and Daisy Azer, Design Thinking for the Greater Good:
Innovation in the Social Sector (Columba Business School Pubhshing, 2017)

OTHER USEFUL DESIGN THINKING FRAMEWORKS AND METHODOLOGIES:
*  Human-Centered Design Toolkit (IDED); hitpsy/www.adeo com/post/design-kit
* Design Thinking Boot Camp Bootleg (Stanford D-School);
hitps://dschool . stanford. edu/resources/the-bootcamp-bootleg
= Collective Action Toolkit ( frogdesign); hitps://www._frogdesign.com/wpcontent/
o uploads2016/03/CAT_ 2.0 Enghsh.pdf
Design [hinking for Educators (IDEO); hitpst designihinkingloreducalors. comy
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CHEMICAL ENGINEERING

I Year - Il Semester

ENVIRONMENTAL SCIENCE (MC1201)

Learning Objectives:
The objectives of the course are to impart:

Overall understanding of the natural resources.

Basic understanding of the ecosystem and 118 diversaty.

Acquamtance on varous environmental challenges induced due to unplanned anthropogemc
achivilies.

Anunderstanding of the environmental impact of developmental activities.

Awareness on the social 1ssues, environmental legmslation and global treanes.

UNIT-I:

Multidisciplinary nature of Environmental Studies: Defimtion, Scope and Importance —
Sustainabihity: $tockholm and Rio Summit—Global Environmental Challenged: Global warming and
chmate change (acid rains, ozone layer depletion, population growth and explpsion, effects;. Role of
miormation technology in environment and human health.
Ecosystems: Cloncept of an ecosystem. - Structure amnd function of an geosystem: Producers,
consumers and dﬁ'mmpﬂﬁﬂn - Energy ﬂ-;:-w in the e:‘:m:,'ste-m Em]ag;u*] succession. - Food
chamns, food wehs and e e aractenstic features, structure
and function of Forest ems}-stm Grassland em-hystem. Deesert ecosvsiem, Aqualic ecosyvsiems.

UNIT-1I:

Natural Resources: Natural resources and associated problems.

Forest resources: Use and over — exploiiation, deforestation — Timber extraction — Mining, dams
and other effects on forest and tribal people.

Water resources: Use and over utilization of surface and ground water — Floods, drought, conflicts
over water, dams — benefits and problems.

Mineral resources: Use and explomaton, environmental effects of extracting and using mneral
FeSOUrces.

Food resources: World food problems, changes caused by non-agriculture activities-effects of
modern agnculure, fertihzer-pesticide problems, water loggmng, salimity.

Energy resources: Growmng energy needs, renewable and non-renewable energy sources use of
alternale energy SoUrces.

Land resources: Land as a resource, land degradanion, Wasteland reclamanon, man induced
landshdes, sml erosion and desertibication; Role of an mmdividual in conservation of natural
resources; Equitable use of resources for sustanable hifestyles.

UNIT-111:

Biodiversity and its conservation: Definition: genetic, species and ecosystem diversity-
classification - Value of bwodiversity: consumptive use, productive use, socal-Biodiversity at
national and local levels. India as a mega-diversity nation - Hot-sports of modiversaaty - Threats to
biodiversity: habitat loss, man-wildlife conflicts. - Endangered and endemic species of India —
Conservation of biodiversity: conservation of biodiversity.
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JAWAHARLAL NEHRIU TECHNOLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

DEPARTMENT OF CHEMICAL ENGINEERING

UNIT -1V

Environmental Pollution: Definition, Cause, effects and control measures of Air pollution, Water
pollution, Soil pollution, Noise pollution, Nuclear hazards. Role of an individual in prevention of
pollution. - Pollution case studies, Sustmnable Lite Smdies. Impact of Fire Crackers on Men and s
well being.

Solid Waste Management: Sources, Classification, effects and control measures of urban and
mdustrial solid wastes. Consumensm and waste products, Biomedical, Hazardous and e — waste
management.

UNIT-V

Social Issues and the Eavironment: Urban problems related to energy -Water conservation, rain
water harvesting-Resettlement and rehabilitation of people; its problems and concerns.
Environmental ethics: Issues and possible solunons. Environmental Protection Act -Aur (Prevention
and Control of Pollution) Act. —Water (Prevention and control of Pollution) Act -Wildlife
Protection Act -Forest Conservation Act-Issues invelved in enforcement of environmental
lemslation. -Public awareness.

UNIT - VI
Environmental] Management: Impact Assessment and its significance virious stages of EIA,
preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus — Green business
and Green politjes.
The student sh nhdually on any 1ssues
related to Environmental Studies course and make a pawer pomt presentation.

Text Books:

l. Environmental Stdies, K. V. 5. G. Mumlr Krishna, VGS Publishers, Vijayawada

2. Environmental Studies, R. Rajagopalan, 2™ Edition, 2011, Oxford University Press.

3. Environmental Studies, P. N. Palamsamy, P. Manikandan, A. Geetha, and K. Manjula Rani:
Pearson Education, Chennan

Reference:

1. Text Book of Environmental Studies, Deeshita Dave & P. Udaya Bhaskar, Cengage Leaming.

2. A Textbook of Environmental Studies, Shaashi Chawla, TMH. New Delln

3. Environmental Studies, Benny Joseph, Tata McGraw Hill Co, New Dellu

4. Perspectives in Environment Studies, Anubha Kaushik, C P Kaushik, New Age Internatonal
Publishers, 2014
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