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INDUCTION PROGRAM (3 weeks duration) 

❖ Physical activity 
❖ Creative Arts 
❖ Universal Human Values 
❖ Literary 
❖ Proficiency Modules 
❖ Lectures by Eminent People 
❖ Visits to local Areas 
❖ Familiarization to Dept./Branch & Innovations 

 

 
I B. Tech – I Semester 

S.No Category Course Code Course Title 

Contact 
Hours per 

week 

C
re

d
it

s
 Scheme of 

Examination 
(Max. Marks) 

L T P CIE SEE Total 

THEORY 

1 BS 19ABS9901 Algebra and Calculus 3 1 0 4 30 70 100 

2 BS 19ABS9905 Engineering Chemistry 3 0 0 3 30 70 100 

3 ES 19AES0501 Problem Solving and Programming 3 1 0 4 30 70 100 

PRACTICAL 

4 LC 19ALC0301 Engineering Workshop Practice 0 0 3 1.5 30 70 100 

5 ES 19AES0301 Engineering Graphics Lab 1 0 3 2.5 30 70 100 

6 BS 19ABS9910 Engineering Chemistry Lab 0 0 3 1.5 30 70 100 

7 ES 19AES0503 Problem Solving and Programming Lab 0 0 3 2 30 70 100 

TOTAL 10 2 12 18.5 210 490 700 

 
 

 

  

file:///C:/Users/Balaji/Desktop/Detailed%20Syllabus/03-Physical%20Activities%20--%20Sports,%20Yoga%20and%20Meditation,%20Plantation_.docx
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19ABS9901 Algebra & Calculus 3 1 0 4 

 

Course Outcomes: 

1. Develop the use of matrix algebra techniques that is needed by engineers for practical 

applications 

2. Utilize mean value theorems to real life problems 

3. Familiarize with functions of several variables which is useful in optimization 

4. Students will also learn important tools of calculus in higher dimensions. Students will 

become familiar with 2- dimensional coordinate systems  

5. Students will become familiar with 3- dimensional coordinate systems and also learn the 

utilization of special functions 

 

UNIT I 

Matrix Operations and Solving Systems of Linear Equations: Rank of a matrix by echelon 

form, solving system of homogeneous and non-homogeneous equations linear equations. Eigen 

values and Eigen vectors and their properties, Cayley-Hamilton theorem (without proof), 

finding inverse and power of a matrix by Cayley-Hamilton theorem, diagonalization of a 

matrix, quadratic forms and nature of the quadratic forms, reduction of quadratic form to 

canonical forms by orthogonal transformation. 

 

UNIT II 

Mean Value Theorems: Rolle’s  Theorem, Lagrange’s mean value theorem, Cauchy’s mean 

value theorem, Taylor’s and Maclaurin's theorems with remainders (without proof);  

 

UNIT III 

Multivariable calculus: Partial derivatives, total derivatives, chain rule, change of variables, 

Jacobians, maxima and minima of functions of two variables, method of Lagrange multipliers.  

 

UNIT IV 

Double Integrals: Double integrals, change of order of integration, double integration in polar 

coordinates, areas enclosed by plane curves.     

 

UNIT V 

Multiple Integrals and Special Functions: Evaluation of triple integrals, change of variables 

between Cartesian, cylindrical and spherical polar co-ordinates, Beta and Gamma functions 

and their properties, relation between beta and gamma functions. 

 

Textbooks: 

1. Erwin Kreyszig, Advanced Engineering Mathematics, 10/e, John Wiley & Sons, 2011. 

2. B. S. Grewal, Higher Engineering Mathematics, 44/e, Khanna Publishers, 2017. 

 

References: 

1. Dr. T. K. V Iyengar, B.Krishna Gandhi, S. Ranganatham and M.V.S.S.N Prasad, 

Mathematics-1, S.Chand publications.  

2. R. K. Jain and S. R. K. Iyengar, Advanced Engineering Mathematics, 3/e, Alpha 

Science International Ltd., 2002. 
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3. George B. Thomas, Maurice D. Weir and Joel Hass, Thomas Calculus, 13/e, Pearson 

Publishers, 2013. 

4. Glyn James, Advanced Modern Engineering Mathematics, 4/e, Pearson publishers, 

201. 

 

List of 

COs 
PO no. and keyword Competency Performance Indicator 

CO 1 PO1: Engineering knowledge 1.1 1.1.1 

CO 2 PO1: Engineering knowledge 1.1 1.1.1 

CO 3 PO1: Engineering knowledge 1.1 1.1.1 

CO 4 PO2 : Problem analysis 2.1 2.1.3 

CO 5 PO2 : Problem analysis 2.1 2.1.3 
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19ABS9905 Engineering Chemistry 3 0 0 3 

 

Course Outcomes: 

1. Differentiate between hard water and soft water. Understand the disadvantages of using 

hard water domestically and industrially. Select and apply suitable treatments  

domestically and industrially 

2. Understand the electrochemical sources of energy 

3. Demonstrate the corrosion prevention methods and factors affecting corrosion 

4. Explain the preparation, properties, and applications of thermoplastics & thermo 

settings, elastomers & conducting polymers. 

5. Explain calorific values, octane number, refining of petroleum and cracking of oils 

6. Explain the manufacturing of portland cement and concrete formation 

7. Summarize the application of SEM, TEM and X-ray diffraction in surface 

characterization 

8. Explain the principles of  spectrometry, GC and HPLC in separation of gaseous and 

liquid mixtures  

 

UNIT I 

Water Technology: Introduction –Soft Water and hardness of water, Estimation of hardness 

by EDTA Method - Boiler troubles - scale and sludge, Industrial water treatment – 

specifications for drinking water, Bureau of Indian Standards(BIS) and World health 

organization(WHO) standards, zeolite and ion-exchange processes - desalination of brackish 

water, reverse osmosis (RO) and electrodialysis. 

 

UNIT II 

Electrochemistry and applications: Electrodes – concepts, electrochemical cell, Nernst 

equation, cell potential calculations. Primary cells – Fuel cells, hydrogen-oxygen, methanol 

fuel cells – working of the cells. Secondary cells – lead acid, nickel-metal hydride and lithium 

ion batteries- working of the batteries including cell reactions. 

Corrosion: Introduction to corrosion, electrochemical theory of corrosion, differential aeration 

cell corrosion, galvanic corrosion, metal oxide formation by dry electrochemical corrosion, 

Pilling Bedworth ratios and uses, environmental factors (pH, temperature, DO) affecting 

corrosion rate, Pourbaix diagrams for iron and aluminium, protection – corrosion inhibitors 

with specific examples, cathodic and anodic protection, electroplating and electro less plating 

(Nickel and Copper).   

 

UNIT III 

Polymers and Fuel Chemistry: Introduction to polymers, functionality of monomers, chain 

growth and step growth polymerization, coordination polymerization, copolymerization 

(stereospecific polymerization) with specific examples and mechanisms of polymer formation. 

Thermoplastics and Thermo-sets, Elastomers – applications with specific examples. 

Conducting polymers – polyacetylene, polyaniline, polypyrroles – mechanism of conduction 

and applications. 

Fuels – Types of fuels, calorific value, numerical problems based on calorific value; Analysis 

of coal, refining of petroleum, liquid fuels, fuels for IC engines, knocking and anti-knock 
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agents, Octane and Cetane values, cracking of oils; alternative fuels- propane, methanol and 

ethanol, bio fuels. 

 

UNIT IV 

Cement and Concrete Chemistry: Introduction to building materials – Portland cement, 

constituents, manufacturing process-raw materials for manufacturing process, reactions below 

1300 oC and reactions between 1300 and 1450 oC, reactions during cooling, grinding or storage, 

chemical equations, phases of cement clinker (alite, belite, aluminate and ferrite), reactivity of 

clinker phases, parameters to characterize the clinker formation: lime saturation factor (LSF), 

silica ratio (SR) and alumina ration (AR), chemistry of setting and hardening of cement 

(hydration, hydrolysis, equations), scheme of concrete formation, admixtures for concrete 

improvement – retarders, accelerators, air-entraining agents, grinding agents, super 

plasticizers, dispersants, etc. 

 

UNIT V 

Surface Chemistry and Applications: Introduction to surface chemistry, colloids, nanometals 

and nanometal oxides, micelle formation, synthesis of colloids (any two methods with 

examples), chemical and electrochemical methods (not more than two methods) of preparation 

of nanometals and metal oxides, stabilization of colloids and nanomaterials by stabilizing 

agents, characterization of surface by physicochemical methods (SEM, TEM, X-ray 

diffraction), solid-gas interface, solid-liquid interface, adsorption isotherm, BET equation (no 

derivation), calculation of specific surface area of solids, numerical problems, functionalization 

of surface of nanomaterials– applications of colloids and nanomaterials – catalysis, medicine, 

sensors, etc.  

 

Text books: 

1. Jain and Jain, Engineering Chemistry, 16/e, Dhanpat Rai, 2013. 

2. Peter Atkins, Julio de Paula and James Keeler, Atkins’ Physical Chemistry, 10/e, 

Oxford University Press, 2010. 

 

Reference books: 

 

1. H.F.W. Taylor, Cement Chemistry, 2/e, Thomas Telford Publications, 1997. 

2. D.J. Shaw, Introduction to Colloids and Surface Chemistry, Butterworth-

Heineman,1992.  

3. Skoog and West, Principles of Instrumental Analysis, 6/e, Thomson, 2007. 

 

 

List of COs PO no. and keyword Competency  
Performance 

Indicator 

CO 1 PO1:Engineering knowledge 1.2 1.2.1 

CO 2 PO1:Engineering knowledge 1.4 1.4.1 

CO 3 PO1:Engineering knowledge 1.2 1.2.1 

CO 4 PO1:Engineering knowledge 1.2 1.2.1 

CO 5 PO2: Problem Analysis 2.4 2.4.4 

CO 6 PO1:Engineering knowledge 1.4 1.4.1 

CO 7 PO2: Problem Analysis 2.4 2.4.4 

CO 8 PO2: Problem Analysis 2.4 2.4.4 
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19AES0501 Problem Solving and Programming 3 1 0 4 
 

Course outcomes: Student should be able to 

1. Create interactive visual programs using Scratch. 

2. Develop flowcharts using raptor to solve the given problems. 

3. Develop Python programs for numerical and text based problems  

4. Develop graphics and event based programming using Python  

5. Develop Python programs using beautiful Pythonic idiomatic practices  
 

 

UNIT I 

Visual Programming through Scratch and App Inventor: Introduction to programming 

concepts with scratch, Scratch environment, sprites looks and motion, Angles and directions, 

repetition and variation, changing costumes, adding background, Input/Output,  variables and 

operators. Working with sounds and sprite communication and creating stories, App 

Generation. 
 

UNIT II 

Flowchart design through Raptor: Flow chart symbols, Input/Output, Assignment, 

operators, conditional if, repetition, function and sub charts. Example problems(section 1) – 

Finding maximum of 3 numbers, Unit converters, Interest calculators, multiplication tables, 

GCD of 2 numbers 

Example problems (section 2) - Fibonacci generation, prime number generation. Minimum, 

Maximum and average of n numbers, Linear search, Binary Search. 
 

UNIT III 

Introduction to Python: Python – Numbers, Strings, Variables, operators, expressions, 

statements, String operations, Math function calls, Input / Output statements, Conditional If, 

while and for loops, User defined Functions, parameters to functions, recursive functions, 

Turtle Graphics. 
 

UNIT IV 

Data Structures and Idiomatic Programming in Python: Lists, Tuples, Dictionaries, 

Strings, Files and their libraries. Beautiful Idiomatic approach to solve programming problems. 
 

UNIT V 

Event driven Programming: Turtle Bar Chart, Event Driven programming. Key press events, 

Mouse events, timer events. 

 

Text Books: 

https://www.cse.msu.edu/~stockman/ITEC/Scratch/BGC2011Scratch-Rev1.pdf 

https://nostarch.com/scratchplayground 

http://fusecontent.education.vic.gov.au/9f79537a-66fc-4070-a5ce 

e3aa315888a1/scratchreferenceguide14.pdf 

https://raptor.martincarlisle.com/ 

http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf 

https://zhanxw.com/blog/wp-content/uploads/2013/03/BeautifulCode_2.pdf 

https://www.cse.msu.edu/~stockman/ITEC/Scratch/BGC2011Scratch-Rev1.pdf
https://nostarch.com/scratchplayground
https://raptor.martincarlisle.com/
http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf
https://zhanxw.com/blog/wp-content/uploads/2013/03/BeautifulCode_2.pdf
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http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf 

 

List of COs PO no. and keyword Competency  
Performance 

Indicator 

CO1 PO3: Design/Development of Solutions 3.1 3.1.4 

CO2 PO3: Design/Development of Solutions 3.1 3.1.4 

CO3 PO2: Problem analysis 2.2 2.2.2 

CO4 
PO2: Problem analysis 

PO3: Design/Development of Solutions 

2.2 

3.1 

2.2.2 

3.1.4 

CO5 PO3: Design/Development of Solutions 3.1 3.1.4 

 
  

http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf
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19ALC0301 Engineering Workshop Practice 0 0 3 1.5 
 

Course Outcomes: 
 

CO: 1 Apply wood working skills in real world applications. 

CO: 2 Build different parts with metal sheets in real world applications. 

CO: 3 Apply fitting operations in various applications. 

CO: 4 Apply different types of basic electric circuit connections. 

CO: 5 Demonstrate soldering and brazing. 
 

Wood Working: 

Familiarity with different types of woods and tools used in wood working and make following 

joints 

a) Half – Lap joint 

b) Mortise and Tenon joint 

c) Corner Dovetail joint or Bridle joint 
 

Sheet Metal Working: 

Familiarity with different types of tools used in sheet metal working, Developments of 

following sheet metal job from GI sheets 

 a) Tapered tray  b) Conical funnel c) Elbow pipe   d) Brazing 
 

Fitting: 

Familiarity with different types of tools used in fitting and do the following fitting exercises 

 a) V-fit   b) Dovetail fit    

 c) Semi-circular fit d) Bicycle tyre puncture and change of two wheeler tyre 
 

Electrical Wiring: 

Familiarities with different types of basic electrical circuits and make the following 

connections 

 a) Parallel and series b) Two-way switch   c) Godown lighting  

 d) Tube light   e) Three phase motor  f) Soldering of wires 

 
 

List of COs PO no. and keyword 
Competency 

 Indicator 

Performance  

Indicator 

CO: 1 PO 1: Engineering knowledge 1.3 1.3.1 

CO: 2 PO 3: Design/Development of Solutions 3.2 3.2.1 

CO: 3 PO 1: Engineering knowledge 1.3 1.3.1 

CO: 4 PO 3: Design/Development of Solutions 3.2 3.2.2 

CO: 5 PO 2: Problem analysis 2.3 2.3.2 
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19AES0301 Engineering Graphics Lab 1 0 3 2.5 
 

 

Course Outcomes: 
 

CO: 1 Draw various curves applied in engineering. 

CO: 2 Show projections of solids and sections graphically. 

CO: 3 Draw the development of surfaces of solids. 

CO: 4 Use computers as a drafting tool. 

CO: 5 Draw isometric and orthographic drawings using CAD packages. 
 

Manual Drawing 

UNIT I 

Introduction to Engineering graphics: Principles of Engineering Graphics and their 

significance-Conventions in drawing-lettering - BIS conventions.  

 a) Conic sections including the rectangular hyperbola- general method only,  

 b) Cycloid, epicycloids and hypocycloid  

 c) Involutes 

Projection of points, lines: Projection of points in any quadrant, lines inclined to one or both 

planes, finding true lengths, angle made by line. 

UNIT II  

Projections of Planes: Projection of points in any quadrant, lines inclined to one or both 

planes, finding true lengths, angle made by line. Projections of regular plane surfaces. 

Projections of Solids: Projections of regular solids inclined to one or both planes by rotational 

or auxiliary views method. 

 

UNIT III 

Sections of solids: Section planes and sectional view of right regular solids- prism, cylinder, 

pyramid and cone. True shapes of the sections. 

Development of surfaces: Development of surfaces of right regular solids-prism, cylinder, 

pyramid, cone and their sectional parts. 

Computer Aided Drafting: 

UNIT IV 

Introduction to AutoCAD: Basic drawing and editing commands: line, circle, rectangle, 

erase, view, undo, redo, snap, object editing, moving, copying, rotating, scaling, mirroring, 

layers, templates, polylines, trimming, extending, stretching, fillets, arrays, dimensions.  

Dimensioning principles and conventional representations. 

UNIT V 

Orthographic Projections: Systems of projections, conventions and application to 

orthographic projections.  

Isometric Projections: Principles of isometric projection- Isometric scale; Isometric views: 

lines, planes, figures, simple and compound solids. 
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Text Books and Reference Books: 

1. K. L. Narayana & P. Kannaiah, Engineering Drawing, 3/e, Scitech Publishers 

2. N. D. Bhatt, Engineering Drawing, 53/e, Charotar Publishers 

3. Dhanajay A Jolhe, Engineering Drawing, Tata McGraw-Hill 

4. Shah and Rana, Engineering Drawing, 2/e, Pearson Education 

5. Basant Agrawal & C. M. Agrawal, Engineering Drawing, Tata McGraw-Hill 

Additional Sources 

YouTube: http-sewor,Carleton.cag,kardos/88403/drawings.html conic sections-online, red 

woods.edu 

List of COs PO no. and keyword 
Competency 

 Indicator 

Performance  

Indicator 

CO: 1 PO 1: Engineering knowledge 1.3 1.3.1 

CO: 2 PO 3: Design/Development of Solutions 3.2 3.2.1 

CO: 3 PO 1: Engineering knowledge 1.3 1.3.1 

CO: 4 PO 3: Design/Development of Solutions 3.2 3.2.2 

CO: 5 PO 5: Problem analysis 5.1 5.1.1 
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19ABS9910 Engineering Chemistry Lab 0 0 3 1.5 

 

Course Outcomes: 

1. Determine the cell constant and conductance of solutions  

2. Prepare advanced polymer materials  

3. Determine the physical properties like surface tension, adsorption and viscosity 

4. Estimate the Iron and Calcium in cement  

5. Calculate the hardness of water 

List of Experiments: 

1. Determination of Hardness of a groundwater sample. 

2. pH metric titration of (i) strong acid vs. strong base, (ii) weak acid vs. strong base  

3. Determination of cell constant and conductance of solutions 

4. Potentiometry - determination of redox potentials and emfs  

5. Determination of Strength of an acid in Pb-Acid battery  

6. Preparation of a polymer  

7. Determination of viscosity of polymer solution using survismeter 

8. Determination of percentage of Iron in Cement sample by colorimetry 

9. Estimation of Calcium in port land Cement  

10. Preparation of nanomaterials 

11. Adsorption of acetic acid by charcoal  

12. Determination of percentage Moisture content in a coal sample  
 

COs PO no. and keyword Competency  
Performance 

Indicator 

CO 1 
PO 4: Conduct Investigations of complex 

problems 
4.3 4.3.3 

CO 2 
PO 4: Conduct Investigations of complex 

problems 
4.3 4.3.1 

CO 3 
PO 4: Conduct Investigations of complex 

problems 
4.3 4.3.1 

CO 4 
PO 4: Conduct Investigations of complex 

problems 
4.3 4.3.2 

CO 5 
PO 4: Conduct Investigations of complex 

problems 
4.3 4.3.2 
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19AES0503 Problem Solving and Programming Lab 0 0 3 2 
 

Course outcomes: Student should be able to 

1. Create interactive visual programs using Scratch. 

2. Develop flowcharts using raptor to solve the given problems. 

3. Develop Python programs for numerical and text based problems  

4. Develop graphics and event based programming using Python 

5. Develop Python programs using beautiful Pythonic idiomatic practices 

 

1. Design a script in Scratch to make a sprite to draw geometrical shapes such as Circle, 

Triangle, Square, Pentagon. 

2. Design a script in Scratch to make a sprite to ask the user to enter two different numbers and 

an arithmetic operator and then calculate and display the result. 

3. Design a Memory Game in Scratch which allows the user to identify positions of similar 

objects in a 3 x 3 matrix. 

4. Construct flowcharts to  

a. calculate the maximum, minimum and average of N numbers 

b. develop a calculator to convert time, distance, area, volume and temperature from one 

unit to another. 

5. Construct flowcharts with separate procedures to 

a. calculate simple and compound interest for various parameters specified by the user 

b. calculate the greatest common divisor using iteration and recursion for two numbers as 

specified by the user 

6. Construct flowcharts with procedures to 

a. generate first N numbers in the Fibonacci series 

b. generate N Prime numbers 

7. Design a flowchart to perform Linear search on list of N unsorted numbers(Iterative and 

recursive) 

8. Design a flowchart to perform Binary search on list of N sorted numbers(Iterative and 

recursive) 

9. Design a flowchart to determine the number of characters and lines in a text file specified 

by the user 

10. Design a Python script to convert a Binary number to Decimal number and verify if it is a 

Perfect number. 

11. Design a Python script to determine if a given string is a Palindrome using recursion 

12.  Design a Python script to sort numbers specified in a text file using lists. 

13. Design a Python script to determine the difference in date for given two dates in 

YYYY:MM:DD format(0 <= YYYY <= 9999, 1 <= MM <= 12, 1 <= DD <= 31) following 

the leap year rules. 

14. Design a Python Script to determine the Square Root of a given number without using inbuilt 

functions in Python. 

15. Design a Python Script to determine the time difference between two given times in 

HH:MM:SS format.( 0 <= HH <= 23, 0 <= MM <= 59, 0 <= SS <= 59) 

16. Design a Python Script to find the value of (Sine, Cosine, Log, PI, e ) of a given number 

using infinite series of the function. 

17. Design a Python Script to  convert a given number to words 
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18. Design a Python Script to convert a given number to roman number. 

19. Design a Python Script to generate the frequency count of words in a text file. 

20. Design a Python Script to print a spiral pattern for a 2 dimensional matrix. 

21. Design a Python Script to implement Gaussian Elimination method. 

22. Design a Python script to generate statistical reports(Minimum, Maximum, Count, Average, 

Sum etc) on public datasets. 

23. Design a Python script using the Turtle graphics library to construct a turtle bar chart 

representing the grades obtained by N students read from a file categorising them into 

distinction, first class, second class, third class and failed. 

 

Text Book: 

http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf 

 

List of COs PO no. and keyword Competency 
Performance 

Indicator 

CO1 PO3: Design/Development of Solutions 3.1 3.1.4 

CO2 PO3: Design/Development of Solutions 3.1 3.1.4 

CO3 PO2: Problem analysis 2.2 2.2.2 

CO4 PO2: Problem analysis 

PO3: Design/Development of Solutions 

2.2 

3.1 

2.2.2 

3.1.4 

CO5 PO3: Design/Development of Solutions 3.1 3.1.4 

 

 

http://www.ict.ru.ac.za/Resources/cspw/thinkcspy3/thinkcspy3.pdf

