I ARE

INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
“é% S Dundigal, Hyderabad - 500 043
COURSE DESCRIPTION
Department CIVIL ENGINEERING
Course Title ENGLISH FOR COMMUNICATION
Course Code AHS001
Program B. Tech
Semester I
Course Type Foundation
Regulation R-16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
3 - 3 - -
Course Coordinator Dr. Jetty Wilson, Professor
I COURSE PRE-REQUISITES:
Level Course Code Semester Prerequisites

II COURSE OVERVIEW:

The principle aim of the course is that the students will have awareness about the importance of English
language in the contemporary times and also it emphasizes the students to learn this language as a
skill (listening skill, speaking skill, reading skill and writing skill). Moreover, the course benefits the
students how to solve their day-to-day problems in speaking English language. Besides, it assists the
students to reduce the mother tongue influence and acquire the knowledge of neutral accent. The
course provides theoretical and practical knowledge of English language and it enables students to
participate in debates about informative, persuasive, didactic, and commercial purposes.

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
English 70 Marks 30 Marks 100

IV CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

LCD / PPT x | Chalk & Talk | x Assignments MOOC

Open Ended Experiments | v~ Seminars b4 Mini Project v’ Videos
Others

N
2

>




V EVALUATION METHODOLOGY:

The course will be evaluated for a total of 100 marks, with 30 marks for Continuous Internal Assess-
ment (CIA) and 70 marks for Semester End Examination (SEE). Out of 30 marks allotted for CIA
during the semester, marks are awarded by taking average of two CIE examinations or the marks
scored in the make-up examination.

Semester End Examination (SEE): The SEE is conducted for 70 marks of 3 hours duration. The
syllabus for the theory courses is divided into FIVE modules and each module carries equal weightage
in terms of marks distribution. The question paper pattern is as follows. Two full questions with
7either” or ”choice” will be drawn from each module. Each question carries 14 marks. There could
be a maximum of two sub divisions in a question.

The expected percentage of cognitive level of the questions is broadly based on the criteria given in
below Table.

Percentage of Cognitive Level Blooms Taxonomy Level
10% Remember
30 % Understand
60 % Apply
0% Analyze

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks, with 25 marks for Continuous Internal Examination
(CIE) and 05 marks for Quiz \Alternative Assessment Tool (AAT).

Component Theory . Total Marks
Type of Assessment CIE Exam Quiz \AAT
CIA Marks 25 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8" and 17** week of the semester re-
spectively. The CIE exam is conducted for 25 marks of 2 hours duration consisting of two
parts. Part—A shall have five compulsory questions of one mark each. In part-B, four out of
five questions have to be answered where, each question carries 5 marks. Marks are awarded
by taking average of marks scored in two CIE exams.

Quiz - Online Examination

Two Quiz exams shall be online examination consisting of 25 multiple choice questions and are
to be answered by choosing the correct answer from a given set of choices (commonly four).
Such a question paper shall be useful in testing of knowledge, skills, application, analysis,
evaluation and understanding of the students. Marks shall be awarded considering the average
of two quiz examinations for every course.

Alternative Assessment Tool (AAT)

This AAT enables faculty to design own assessment patterns during the CIA. The AAT converts
the classroom into an effective learning center. The AAT may include tutorial hours/classes,
seminars, assignments, term paper, open ended experiments, METE (Modeling and Experi-
mental Tools in Engineering), five minutes video, MOOCs etc. The AAT chosen for this course
is given in table
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Concept Video Tech-talk Complex Problem Solving

40% 40% 20%

VI COURSE OBJECTIVES:
The students will try to learn:

I Communicate in an intelligible English pronunciation to meet the global standards.

IT Effectively use of four language skills (listening skill, speaking skill, reading skill
and writing skill) in day-to-day affairs.

I1I A critical aspect of speaking and reading for interpreting in-depth meaning
between the sentences.

v Develop the art of writing in English keeping the standards of reader’s
understanding levels.

VII COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO1

Describe that Listening skills are essential to leadership which is
useful in the real-world situations.

Remember

CO 2

Illustrate appropriate speaking strategies such as keeping the
discussion going, turn-taking, asking for clarification or confirmation,
paraphrasing, keeping the discussion on topic, and trying to reach a
consensus.

Understand

CO 3

Define the value of English as a Lingua-Franca and recall the
knowledge in soft skills for the perfect language usage.

Understand

CO 4

Explain the effective usage of functional English grammar and lexical
items at academic and non-academic platforms.

Remember

CO 5

Understand the importance of critical reading to catch on the in-depth
meaning of a written text at various levels of professional career.

Understand

CO 6

Demonstrate the role of written communication as a key aspect to
meet the academic and professional challenges.

Understand
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COURSE KNOWLEDGE COMPETENCY LEVEL

4

BLOOMS TAXONOMY

VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO 3

Design/Development of Solutions: Design solutions for complex
Engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and I'T tools including prediction and
modelling to complex Engineering activities with an understanding of the
limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.
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Program Outcomes

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

Communication:

PO 10

mstructions.

Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear

PO 11 | Project management and finance:

and in multidisciplinary environments.

Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects

PO 12

context of technological change

Life-Long Learning: Recognize the need for and having the preparation
and ability to engage in independent and life-long learning in the broadest

IX HOW PROGRAM OUTCOMES ARE ASSESSED:

PROGRAM OUTCOMES Strength

Proficiency

Assessed by

PO 10 i)

Communication : Communicate effectively on
complex Engineering activities with the
Engineering community and with society at
large, such as, being able to comprehend and
write effective reports and design
documentation, make effective presentations,
and give and receive clear instructions
(Communication). “Students should
demonstrate the ability to communicate
effectively in writing / Orally.” 1. Clarity
(Writing); 2. Grammar/Punctuation (Writing);
3. References (Writing); 4. Speaking Style
(Oral); 5. Subject Matter (Oral).

Seminar/
Conferences/
Research
Papers
IE/AAT /
Discussion

3 = High; 2 = Medium; 1 = Low

X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

PROGRAM SPECIFIC OUTCOMES Strength

Proficiency
Assessed

by

PSO 1 Understand, analyze, design and supervise -
sub-structures and superstructures for residential
and public buildings, industrial structures,
irrigation structures, powerhouses, highways,

railways, airways, docks and harbors.

PSO 2 Focus on broad knowledge of aeronautical -
engineering in innovative, dynamic challenging
environment for design and development of new

products.
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PROGRAM SPECIFIC OUTCOMES Strength Pj:"ﬁmency
ssessed
by
PSO 3 | Make use of advanced software for creating - -
modern avenues to succeed as an entrepreneur or
to pursue higher studies.
3 = High; 2 = Medium; 1 = Low
XI MAPPING OF EACH CO WITH PO(s),PSO(s):
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
OUTCOMES| 1 | 2 | 3 | 4 |5 6 | 7|89 ]10]11 |12 1 2 3
CO1 - - - - - - - - - Vv |- - - - -
CO 2 - - - - - - - - - Vv - - - - -
CO 3 - - - - - - - - - Vv |- - - - -
CO 4 - - - - - - - - - Vv o- - - - -
CO 5 - - - - - - - - - Vv o- - - - -
CO 6 - - - - - - - - - v |- - - -

XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:

Course PO’S . . . . No. of Key
Outcomes | pgors Justification for mapping (Students will be able to) co$gf;c§gé:1es
CO1 PO 1 | Discuss the heeds of functional grammar and 5
punctuation tools in speaking and writing by
generating the clarity of an audio text.
CO 2 PO 10 | Illustrate essential aspects of grammar as well as 5
punctuation marks for speaking or writing towards a
discussion on a topic to give the clarity.
CcO3 PO 10 | Choose suitable grammatical structures and 5
punctuation marks at speaking and writing areas
maintaining clarity at professional platform.
CO4 PO 10 | Interpret the grammatical knowledge and punctuation 5
marks systematically towards providing the clarity in
speaking and writing.
CO5 PO 10 | Demonstrate the role of grammar and punctuation 5
marks understanding the meaning between the
sentences as well as paragraphs in speaking or writing
for a clarity.
CO6 PO 10 | Describe the clarity of grammatical usage and the 5
obligation of punctuation marks in speaking and
writing.
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XIII TOTAL COUNT OF KEY COMPETENCIES FOR CO - PO/ PSO MAP-

PING:
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO[ PO| PO| PO[ PO] PO| PO[ PO] PO PO| PSO| PSO| PSO
ourcomes| 1 | 2 |3 |4 |5 |6 |78 |9 ]10[11|120 1] 2| 3
CO 1 -1 -1-1-1-1-1-1-1s1-1-1-1-T1-
CO 2 -1 -1-1-1-1-1-1-1s1-1-1-1-T1-
CO 3 -1 -1-1-1-1-"1-1-1s1-1-1-1-T1-
CO 4 -] - - - -1-157- - - -
CO5 -1 -1-1-1-1-1-1-1s1-1-1-1-T1-
CO 6 -1 -1-1-1-1-1-1-151- B .
XIV PERCENTAGE OF KEY COMPETENCIES FOR CO — PO/ PSO
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO[ PO[ PO| PO[ PO[ PO| PO| PO| PO] PO| PO| PSO| PSO| PSO
outrcomes| 1 | 2 | 3|4 |5 |6 | 7|8 91011120 1] 2| 3
CO 1 -1 -] -1-1-7T10] - - - T -
CO 2 - - -1 -TJwol -1T-1-71-1-
CO 3 - - -1 -1T-17-TJwo| -]-1-1-7-
CO 4 -] - - - - -TJwol - -1 -1-7-
CO5 - - - - -1 -TJwol -1-1--17-1-
CO 6 -] - - - -1 -] - T1o0] - .

XV COURSE ARTICULATION MATRIX (PO / PSO MAPPING):
CO’S and PO’S and CO’S and PSO’S on the scale of 0 to 3, 0 being no correlation, 1 being

the low correlation, 2 being medium correlation and 3 being high correlation.

0 -0 < C< 5% — No correlation

1 -5 <C< 40% — Low/ Slight

2 - 40 % <C < 60% —Moderate
3 - 60% < C < 100% — Substantial /High

PROGRAM OUTCOMES PSO’S

COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO | PO| PSO| PSO| PSO
OUTCOMES| 1 2 3 4 ) 6 7 8 9 |10 | 11 | 12 1 2 3

CO1 - - - - - - - - -1 3| - - - -

CO 2 - - - - - - - - - 3| - - - - ;

CO 3 S I e R T I D S I - ; _

CO 4 - - - - - - - - - 3| - - - - ;

CO 5 - - - - - - - - - 3| - - - - ;

CO 6 - - - - - - - - -1 3| - - - - -
TOTAL - - - - - - - - - 18 | - - - - _
AVERAGE| - - | - - | - - - - -1 3] - - - ; ;
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XVI ASSESSMENT METHODOLOGY-DIRECT:

CIE Exams v’ SEE Exams v’ Seminars v’
Laboratory - Student Viva - Certification -
Practices
Term Paper - 5 Minutes Video v Open Ended v
Experiments
Assignments

XVII ASSESSMENT METHODOLOGY-INDIRECT:

Assessment of mini projects by experts v’ End Semester OBE Feedback

XVIII SYLLABUS:

MODULE I | GENERAL INTRODUCTION AND LISTENING SKILL

Introduction to communication skills; Communication process; Elements of
communication; Soft skills vs. hard skills; Importance of soft skills for
engineers; Listening skills; Significance; Stages of listening; Barriers and
effectiveness of listening; Listening comprehension.

MODULE IT | SPEAKING SKILL

Significance; Essentials; Barriers and effectiveness of speaking; Verbal and
non-verbal communication. Generating talks based on visual prompts; Public
speaking; Exposure to structured talks; Addressing a small group or a large
formal gathering; Oral presentation; Power point presentation.

MODULE IIT | VOCABULARY AND GRAMMAR

The concept of Word Formation; Root words from foreign languages and their
use in English; Acquaintance with prefixes and suffixes from foreign languages
in English to form derivatives; Synonyms; Antonyms; Standard abbreviations;
Idioms and phrases; One-word substitutes Sentence structure; Uses of phrases
and clauses; Punctuation; Subject verb agreement; Modifiers; Articles;
Prepositions.

MODULE IV | READING SKILL

Significance, Techniques of reading, Skimming-Reading for the gist of a text,
Scanning - Reading for specific information, Intensive, Extensive reading,
Reading comprehension, Reading for information transfer, Text to diagram,
Diagram to text.

MODULE V | WRITING SKILL

Significance; Effectiveness of writing; Organizing principles of Paragraphs in
documents; Writing Introduction and conclusion; Techniques for writing
precisely, Letter writing; Formal and Informal letter writing, E-mail writing,
Report Writing.

TEXTBOOKS
1. Handbook of English (Prepared by the faculty of English, IARE).

REFERENCE BOOKS:
1. 1. Norman Whitby, Business Benchmark: Pre-Intermediate to Intermediate - BEC

Preliminary, Cambridge University Press, 2nd Edition,2008.
2. Devaki Reddy, Shreesh Chaudhary, Technical English, Macmillan, 1st Edition,2009.
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3. Rutherford, Andrea J, Basic Communication Skills for Technology, Pearson

Education,2nd Edition, 2010.

4. Raymond Murphy, Essential English Grammar with Answers, Cambridge University

Press, 2nd Edition,2010.

5. Dr. N V Sudershan, President Kalam’s Call to the Nation, Bala Bharathi Publications,

XIX

The course plan is meant as a guideline. Probably there may be changes.

Secunderabad, 1st Edition,2003

COURSE PLAN:

S.No Topics to be covered CO’s Reference
T1: 4.1
OBE DISCUSSION
1 Discussion on mapping COs with POs. (OBE)
CONTENT DELIVERY (THEORY)
2 Introduction to communication skills. CO 1 T1:06.06
3 Communication process. CO1 T1:06.09
4 Soft skills vs hard skills. CO 3 T1:09.10
) Significance of LSRW skills. CO1 T1:10.11
6 Significance of listening skill. CO1 TI:12.16
7 Different stages of listening. CO 1 T1:16.18
8 Barriers of listening skill. CO1 TI:18.21
9 Different types of listeners. CO1 TI:21.22
10 | Effectiveness of listening skill. CO1 T1:22.24
11 | Phonetics: Listening to the sounds of English language. CO 1 T1:24.29
12 | Introduction to speaking skills. CO 2 T1:30.32
13 | Effectiveness of speaking skills. CO 2 T1:33.34
14 | Verbal and non-verbal communication. CO 2 T1:34.35
15 Generating talks based on visual or written prompts. CO 2 T1:36.37
16 | Developing public speaking skills. CO 2 T1:38.39
17 Oral presentation with power-point. CO 3 T1:39.42
18 | The concept of word formation. CO 4 T1:43.100
19 | Antonyms and synonyms. CO 4 TT:49.56
20 | Idioms and phrases. CO 4 TI:57.60
21 One-word substitutes. CO 4 TT:60.62
22 | Root words from foreign languages and their usage in CO 4 TT:60.62
English.
23 Sentence structure. CO 4 T1:58.62
24 | Punctuation tools and their role in a language. CO 4 TI:63.66
25 Subject-verb agreement. CO 4 TI1:66.69
26 | Usage of Adjectives. CO 4 TI:70.73
27 | Significance of articles and their usage CO 4 TL:74.75
28 | The usage of prepositions. CO 4 T1:76.77
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29 | Significance of reading skill. CO 5 T1:78.79
30 | Different techniques of reading skill. CO 6 T1:80.82
31 How to Read Your Textbook More Efficiently. CO 6 TI:83.85
32 | Different types of reading comprehension. CO 6 TI:85.86
33 | Reading for information transfer. CO 6 TI:85.96
34 | Significance and effectiveness of writing skill. CO 6 TT:96.98
35 Organizing principles of a paragraph in documents and CO5 T1:101.103
types of paragraphs.
36 | Writing introduction and conclusion. CO 5 T1:103.103
37 | Techniques for writing precis. CO5 T1:103.103
38 | Introduction to informal letters. CO 6 TI:105.108
39 | Introduction to formal letters. CO 6 TT:109.110
40 | Introduction of email writing and formal and informal CO 6 TI:111.112
emails.
41 Significance of Report Writing. CO 5 TI: 113.
114
PROBLEM SOLVING/ CASE STUDIES
42 | The aspects to improve listening comprehension Discuss in CO1 TI:10,11
detail.
43 | Different types of listeners with examples CO1 TI: 19,21
44 | The sounds of English language CO1 TI:23,27
45 verbal communication or written communication. CO 2 TI: 27,30
46 | Various difficulties in public speaking. CO 2 TI: 32,33
47 | Different ways of greeting people in formal and informal CO 2 TI: 35,37
situation and discuss how do they matter in communication?
48 | ‘Oral presentation requires a good planning’. CO 2 TI:36,38
49 Power point presentation and the ways to make Power point CO 2 TI: 37,38
presentation.
50 | Methods that are used to establish the process of building CO 4 T1:39,41
vocabulary with examples from the most used words in
spoken English.
51 | The usage of idioms and phrases in spoken English. CO 4 TT: 47,50
D2 ‘Structure proposition-evaluation’ -Reading technique. CO 5 TI:56,58
53 Active reading, detailed reading, and speed-reading CO5 TI: 79,81
techniques used in different situations.
54 | The elements of paragraph writing in detail. CO 5 TT1:100,102
55 | Logical bridges and Verbal bridges in writing. CO 5 TI:102,104
56 | Soft skills and Interpersonal Communication. CO 5 TT:102,104
DISCUSSION OF DEFINITION AND TERMINOLOGY
57 | Soft skills and Interpersonal Communication. CO1 TI 8,9
58 | Language acquisition is a process. CO1 TI: 11,12
59 Communication. CO1 TI: 14,16
60 | Time management. CO 3 TT:9,10
61 Stress management. CO 3 TT:9,10

DISCUSSION OF QUESTION BANK
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62 Soft Skills for difficult situations in terms of reassurance and CO 3 TI1:9,10
reliability.

63 | Verbal and non-verbal communication. CO 2 TI: 34,35

64 | Honesty, Respect, Self-Control and Accountability their role CO 3 TI: 9,10
in building long lasting interpersonal skills?

65 | Etiquette and manners. Its importance in social, personal CO 2,3 TT: 9,10
and professional communication.

66 | Problem solving and decision making. CO 3 TI: 9,10

Signature of Course Coordinator HOD
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I ARE

INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
“é% S Dundigal, Hyderabad - 500 043
COURSE DESCRIPTION
Department CIVIL ENGINEERING
Course Name Linear algebra and Ordinary differential equations
Course Code AHS002
Program B.Tech
Semester I
Course Type Foundation
Regulation TARE -R16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
3 1 4 - -
Course Coordinator Ms. L Indira, Associate Professor
I COURSE PRE-REQUISITES:
Level Course Code Semester Prerequisites

II COURSE OVERVIEW:

The Linear algebra is a sub-field of mathematics concerned with vectors, matrices, and linear trans-
forms. Calculus is the branch of mathematics which majorly deals with derivatives and integrals.
Linear algebra is a key foundation to the field of machine learning. The course includes types of
Matrices, Rank, methods of finding rank, Eigen values and Eigen vectors, maxima and minima of
functions of several variables, solutions of higher order ordinary differential equations and Fourier
series. Matrices are used in computer animations, color image processing. Eigen values are used by
engineers to discover new and better designs for the future. The laws of physics are generally written
down as differential equations. So, differential equations have wide applications in various engineering
and science disciplines. This course enables the students to gain basic knowledge on the mathematics
which is used in modeling the real time engineering problems very often.

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
Linear Algebra and 70 Marks 30 Marks 100
Ordinary Differential

Equations

IV . CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

Power Point Presentations | v | Chalk & Talk | v Assignments X MOOC
Open Ended Experiments
x | Others

o

Seminars X Mini Project b'q Videos




V EVALUATION METHODOLOGY:

The course will be evaluated for a total of 100 marks, with 30 marks for Continuous Internal Assess-
ment (CIA) and 70 marks for Semester End Examination (SEE). Out of 30 marks allotted for CIA
during the semester, marks are awarded by taking average of two CIE examinations or the marks
scored in the make-up examination.

Semester End Examination (SEE): The SEE is conducted for 70 marks of 3 hours duration. The
syllabus for the theory courses is divided into FIVE modules and each module carries equal weightage
in terms of marks distribution. The question paper pattern is as follows. Two full questions with
7either” or ”choice” will be drawn from each module. Each question carries 14 marks. There could
be a maximum of two sub divisions in a question.

The expected percentage of cognitive level of the questions is broadly based on the criteria given in
below Table.

Percentage of Cognitive Level Blooms Taxonomy Level
10% Remember
30 % Understand
60 % Apply
0% Analyze

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks, with 25 marks for Continuous Internal Examination
(CIE) and 05 marks for Quiz \Alternative Assessment Tool (AAT).

Component Theory . Total Marks
Type of Assessment CIE Exam Quiz \AAT
CIA Marks 25 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8" and 17** week of the semester re-
spectively. The CIE exam is conducted for 25 marks of 2 hours duration consisting of two
parts. Part—A shall have five compulsory questions of one mark each. In part-B, four out of
five questions have to be answered where, each question carries 5 marks. Marks are awarded
by taking average of marks scored in two CIE exams.

Quiz - Online Examination

Two Quiz exams shall be online examination consisting of 25 multiple choice questions and are
to be answered by choosing the correct answer from a given set of choices (commonly four).
Such a question paper shall be useful in testing of knowledge, skills, application, analysis,
evaluation and understanding of the students. Marks shall be awarded considering the average
of two quiz examinations for every course.

Alternative Assessment Tool (AAT)

This AAT enables faculty to design own assessment patterns during the CIA. The AAT converts
the classroom into an effective learning center. The AAT may include tutorial hours/classes,
seminars, assignments, term paper, open ended experiments, METE (Modeling and Experi-
mental Tools in Engineering), five minutes video, MOOCs etc. The AAT chosen for this course
is given in table
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Concept Video Tech-talk Complex Problem Solving

40% 40% 20%

VI COURSE OBJECTIVES:
The students will try to learn:

I The principles of Eigen value analysis and linear transformations, Matrix rank
finding methods.

II The analytical methods for solving higher order differential equations with
constant coefficients.

111 The calculus of functions of several variables and the concept of maxima-minima
for a three-dimensional surface

VII COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO 1 | Calculate the rank and inverse of real and complex matrices with Apply
elementary transformation methods.

CO 2 | Compute the diagonally equivalent matrix and Cayley Hamiltonion Apply
equation of the given matrix by using Eigen values and Eigen vectors.

CO 3 | Interpret the properties of differential equation of first order and first | Understand
degree and orthogonal trajectories byusing integration factor method

CO 4 | Solve the Second and higher order linear homogeneous and non Apply
homogeneous differential equations with constant coefficients by using
substitution method.

CO 5 | Interpret the extreme values for functions of several variables by Understand
using parial derivatives .

CO 6 | Apply mean—value theorems in establishing some mathematical Apply
inequalities
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COURSE KNOWLEDGE COMPETENCY LEVEL

4
4 — N

BLOOMS TAXONOMY

VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO 3

Design/Development of Solutions: Design solutions for complex
Engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and I'T tools including prediction and
modelling to complex Engineering activities with an understanding of the
limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.
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Program Outcomes

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication:

mstructions.

Communicate effectively on complex engineering

activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear

PO 11

Project management and finance:

and in multidisciplinary environments.

Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects

PO 12

context of technological change

Life-Long Learning: Recognize the need for and having the preparation
and ability to engage in independent and life-long learning in the broadest

IX HOW PROGRAM OUTCOMES ARE ASSESSED:

PROGRAM OUTCOMES

Strength

Proficiency
Assessed by

PO 1

Engineering knowledge: Apply the
knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization
to the solution of complex engineering problems.

CIE/Quiz/AAT

PO 2

Problem analysis: Identify, formulate, review
research literature, and analyze complex
engineering problems reaching substantiated
conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

CIE/Quiz/AAT

3 = High; 2 = Medium; 1 = Low

X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

PROGRAM SPECIFIC OUTCOMES

Strength

Proficiency
Assessed by

PSO 1

Design and Supervise Sub-Structures and Super
Structures for Residential and Public Buildings,
Industrial Structures, Irrigation Structures, Power
Houses, Highways, Railways, Airways, Docs and
Harbours.

PSO 2

Focus on Improving Performance of Structures with
reference to Safety, Serviceability and Sustainable Green
Building Technology. .

PSO 3

Make use of Advanced Structural Analysis and Project
Management Software for creating Modern Avenues to
succeed as an Entrepreneur, Pursue Higher Studies and
Career Paths.

3 = High; 2 = Medium; 1 = Low
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XI MAPPING OF EACH CO WITH PO(s),PSO(s):

COURSE
OUTCOMES

PROGRAM OUTCOMES

PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO

CO1

CO 2

CO 3

CO 4

CO 5

CO 6

NSRS R RNRN R

XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:

Course

PO’S

Outcomes PSO’S

Justification for mapping (Students will be able to)

No. of Key
competencies
matched.

CO1

PO 1

Explain the role of rank and inverse of real and
complex matrices in solving complex engineering
problems by using elementary transformation methods
(principles of mathematics and scientific
methodology).

2

CO 2

PO 1

Determine the diagonally equivalent matrix of given
matrix involved in the complex engineering problems
modeled by matrices with help of Eigen values and
Eigen vectors (principles of mathematics and
scientific methodology)).

PO 2

Understand the statement and formulation of a
complex engineering problem modeled by matrices
with help of Eigen values and Eigen vectors and
diagonalization to develop the solution and reaching
substantiated conclusions by the interpretation of
results

CO 3

PO 1

Identify whether the given differential equation of first
order and first degree is exact or not by using
integration factor method ( principles of
mathematics and scientific methodology)

CO 4

PO 1

Solve the complex engineering problems modeled by
Second and higher order linear homogeneous
differential equations (principles of mathematics) with
constant coefficients by using substitution method
(principles of mathematics and scientific
methodology)

PO 2

Understand the statement and formulation of a
complex engineering problem Modeled by linear
differential equations and solve them using substitution
method along with basic principles of mathematics to
develop the solution and reaching substantiated
conclusions by the interpretation of results .
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Course

PO’S

No. of Key

Outcomes | pgors Justification for mapping (Students will be able to) Coﬁgffﬁgg,ies
CO 5 PO 1 | Explain the mean—value theorems for the single 2
variable functions and apply them in the complex
engineering problems modeled by functions of single
variables with their geometrical interpretation
(principles of mathematics and scientific
methodology).
CO 6 PO 1 | Interpret the extreme values for functions of several 2

variables and apply them in the complex engineering
problems modeled by functions of several variableswith
the help of partial derivatives (principles of
mathematics and scientific methodology).

XIII TOTAL COUNT OF KEY COMPETENCIES FOR CO - PO/ PSO MAP-
PING:

COURSE
OUTCOMES

PROGRAM OUTCOMES

PSO’S

PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO
2034516 | 7|89 ]10]I11)12

PSO| PSO| PSO

1

2 3

CO1

CO 2

CO 3

CO 4

CO 5

CO 6

NN (N[NNI -

XIV PERCENTAGE OF KEY COMPETENCIES FOR CO - PO/ PSO

PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
outrcoMes| 1 | 2|3 | 4|5 |6 | 7|89 |10]|11 12 1 2 3
CO1 67 | - - - - - - - - . - - - - ;
CO 2 67 | 50 | - - - - - - - - - - - - -
CO 3 67 | - - - - - - - - - - - - - -
CO 4 67 | 50 | - - - - - - - - - - - - -
CO 5 67 | - - - - - - - - - - - - - ;
CO 6 67 | - - - - - - - - - . - - - ,

XV COURSE ARTICULATION MATRIX (PO / PSO MAPPING):

CO’S and PO’S and CO’S and PSO’S on the scale of 0 to 3, 0 being no correlation, 1 being
the low correlation, 2 being medium correlation and 3 being high correlation.
0 -0 < C< 5% — No correlation

1 -5 <C< 40% — Low/ Slight

2 - 40 % <C < 60% —Moderate

3 - 60% < C < 100% — Substantial /High
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PROGRAM OUTCOMES PSO’S

COURSE PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
OUTCOMES | 1 | 2 | 3 | 4 | 5|6 | 7|89 [10]11]12 1 2 3
CO1 3| - - - - - - - - - - - } _
CO 2 31 2| - - - - - - - - - - - - i}
CO 3 3| - - - - - - - - - - - - . }
CO 4 31 2| - - - - - - - - - - - - ;
CO 5 3| - - - - - - - - - - - - - }
CO 6 3| - - - - - - - - - - - - ; _
TOTAL 181 4 | - - - - - - - . - - - _ i}
AVERAGE | 3 | 2 | - - - - - - - - - - - - -

XVI ASSESSMENT METHODOLOGY-DIRECT:

CIE Exams v’ SEE Exams v’ Seminars -
Laboratory - Student Viva - Certification -
Practices
Term Paper - 5Tech-talk v’ Open Ended -
Experiments
Assignments concept video mini project

XVII ASSESSMENT METHODOLOGY-INDIRECT:

Assessment of mini projects by experts v’ End Semester OBE Feedback

XVIII SYLLABUS:

MODULE I

THEORY OF MATRICES

Real matrices: Symmetric, skew-symmetric and orthogonal matrices;
Complex matrices: Hermitian, Skew- Hermitian and unitary matrices;
Elementary row and column transformations, elementary matrix, finding rank
of a matrix by reducing to Echelon form and normal form; Finding the inverse
of a matrix using elementary row/column transformations: Gauss-Jordan
method; Solving of linear system of equations by LU decomposition method.

MODULE II

LINEAR TRANSFORMATIONS

Cayley-Hamilton theorem: Statement, verification, finding inverse and powers
of a matrix; Linear dependence and independence of vectors; Linear
transformation; Eigen values and Eigen vectors of a matrix; Properties of
Eigen values and Eigen vectors of real and complex matrices; Diagonalization
of matrix.

MODULE IIT

DIFFERENTIAL EQUATIONS OF FIRST ORDER AND THEIR
APPLICATIONS

Solution of first order linear differential equations by exact, non exact, linear
equations; Bernoulli equation. Applications of first order differential
equations: Orthogonal trajectories; Newton‘s law of cooling; Law of natural
growth and decay.
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MODULE IV | HIGHER ORDER LINEAR DIFFERENTIAL EQUATIONS AND
THEIR APPLICATIONS

Linear differential equations of second and higher order with constant
coefficients, non-homogeneous term of the f(x)=e" sinax,cosaxand f (x) = z"
, e®v(x), z"v(x) ; Method of variation of parameter; Application to electrical
circuits and Simple Harmonic Motion

MODULE V | FUNCTIONS OF SINGLE AND SEVERAL VARIABLES

Mean value theorems: Rolle’s theorem, Lagrange’s theorem, Cauchy’s
theorem-without proof; Functions of several variables: Partial differentiation,
chain rule, total derivative, Euler’s theorem, functional dependence, Jacobian,
maxima and minima of functions of two variables without constraints and
with constraints; Method of Lagrange multipliers

TEXTBOOKS
1. Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons Publishers, 9th
Edition,2014. .

2. B. S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 42nd
Edition,2012.

REFERENCE BOOKS:
1. RK Jain & SRK Iyengar, “Advanced Engineering Mathematics”, Narosa Publishers, 5th

Edition,2016

2. Ravish R Singh, Mukul Bhatt, “Engineering Mathematics-17, Tata McGraw Hill
Education, 1st Edition, 2009..

3. Srimanthapa & SubothC.Bhunia, “EngineeringMathematics”, Oxford Publishers, 3rd
Edition ,2015

WEB REFERENCES:
1. https://nptel.ac.in/courses/111/108/111108157

COURSE WEB PAGE:

1. Ims.iare.ac.in

XIX COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No‘ Topics to be covered ‘ CO’s ‘ Reference
OBE DISCUSSION
1 ‘ Introduction to outcome based education ‘
CONTENT DELIVERY (THEORY)

2 | Theory of matrices: types of real matrices CO1 T2:32.1R1:4.1 1
3 Real matrices:symmetric, skew-symmetric matrices CO1 T2:32.1 R1:4.2
4 | Real Matrices: orthogonal matrices CO1 T2:32.1 R1:4.3
5) Complex matrices:Hermitian, Skew- Hermitian CO1 T2:32.1 R1:4.3
6 Complex matrices: unitary matrices CO1 T2:32.5 R1:4.6
7 | Elementary row and column transformations CO1 T2:32.5 R1:4.6
8 Rank of a matrix by echelon form CO1 T2:32.4 R1:4.5
9 Rank of a matrix by normal form CO1 T2:32.7 R1:4.8
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10 | Inverse of a matrix by Gauss-Jordan method CO1 T2-7.1 R1:7.4
11 | Eigen values of a matrix CO2 T2-7.1 R1:74
12 | Eigen vectors of a matrix CcO2 T2-7.1 R1:7.4
13 | Diagonalizationof matrix by linear transformation. CO 2 T2:7.1 R1:74
14 | Cayley-Hamilton theorem- statement, verifications CO 2 T2:7.1 R1:7.4
15 | Applications of Cayley — Hamilton theorem CO 2 T3-2.9 R1:2.1
16 | Linear dependence and independence of vectors CO 2 T3-2.5 R1:2.8
17 | First order linear differential equations CcO3 T3-2.5 R1:2.8
18 | Bernoulli’s differential equations CO3 T3-2.5 R1:2.8
19 | Exact differential equations CcO3 T3-2.5 R1:2.8
20 | Non exact differential equations CcO3 T3-2.5 R1:2.8
21 | Equations reducible to exact form CcO3 T3-2.61 R1:2.10
22 | Orthogonal trajectories CO3 T1-7.1 R2:7.5
23 | Newton’s law of cooling CO3 T3-2.61 R1:2.10
24 | Law of natural growth and decay CO3 T1-7.1 R2:7.6
25 | Application method of Lagrange multipliers CcO3 T1-7.1 R2:7.7
26 | Method of Lagrange multipliers CcO3 T3-2.5 R1:2.8
27 | higher order Linear differential equations CO4 T3-2.5 R1:2.8
28 | Linear differential equations of second and higher CO4 T3-2.5 R1:2.8

order with polynomial coefficients
29 | Non-homogeneous term of the type f (x) =e** CO4 T3-2.5 R1:2.8
30 | Q(x) is of the type f(x) = sinax or cosax CO4 T2-7.1 R1:74
31 | Non-homogeneous term of the type f (x) = X" CO4 T2:7.1 R1:7.4
32 | Non-homogeneous term of the type f (x) = eV (z) CO4 T2:7.1 R1:7.4
33 | Method of variation of parameters CO4 T3-2.9 R1:2.1
34 | Mean value theorems:1. Rolle’s theorem CO5,CO 6 T3-2.5 R1:2.8
35 | Mean value theorems:2. Lagrange’s theorem CO5,CO 6 T3-2.5 R1:2.8
36 | Mean value theorems:3. Cauchy’s theorem CO5,CO 6 T2:7.1 R1:7.4
37 | Functions of several variables: Partial differentiation | CO5,CO 6 T3-2.9 R1:2.1
38 | Jacobian transformations C0O5,CO 6 T3-2.5 R1:2.8
39 | Functional dependence CO5,CO 6 T2:7.1R1:7.4
40 | Maxima and minima of functions with two variables | CO5,CO 6 T3-2.9 R1:2.1
41 | Maxima and minima of functions with three C0O5,CO 6 T3-2.5R1:2.8

variables

PROBLEM SOLVING/ CASE STUDIES

42 | Rank of the matrix by Echelon and normal form CO1 T2:32.1 R1:4.2
43 | Solving system of linear non homogeneous equations CO1 T2:32.1 R1:4.3
44 | Eigen values and eigen vectors of the matrix CcO2 T2:32.1 R1:4.3
45 | Finding spectral matrix by linear transformation. CO2 T2-7.1 R1:74
46 | Verification of Caley- Hamilton theorem CcO2 T2-7.1 R1:7.4
47 | Finding powers of the matrix by Caley -Hamilton CcO2 T2:7.1 R1:7.4

theorem
48 | Solving first order differential equations CO3 T2:7.1 R1:7.4
49 | Solving Non-Homogeneous Differential Equations. CcO3 T3-2.5 R1:2.8
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50 | Solving linear and exact differential equations CcO3 T3-2.5 R1:2.8
51 | Finding C.F and P.I. of higher order differential CcO6 T3-2.5 R1:2.8
equations
52 | Solving Second Order Non-homogeneous differential CO4 T3-2.5 R1:2.8
equations by method of variation of parameters
53 | Solving higher differential equations of different types CO4 T3-2.61 R1:2.10
54 | Jacobian transformation in Cartesian and Polar CO 5,CO 6 T2:7.1 R1:74
Forms
55 | Finding functional relationship. CO 5,CO6 | T3-2.9RI1:2.1
56 | Finding max.and min. of functions of two variables CO 5,CO6 | T3-2.5R1:2.8
DISCUSSION OF DEFINITION AND TERMINOLOGY
57 | Real, complex matrices and rank of a matrix CO1 T3-2.5 R1:2.8
58 | Eigen values and eigen vectors, diagonalization CcO2 T3-2.5 R1:2.8
59 | First order linear, exact and non-exact D.Es. CO3 T3-2.5 R1:2.8
60 | Higher order differential equations CO4 T3-2.5 R1:2.8
61 | Mean value theorems, Jacobian transformations, CO5 T3-2.61 R1:2.10
functionally dependent and independent
DISCUSSION OF QUESTION BANK
62 | Theory of matrices CO1 T2:7.1R1:7.4
63 | Linear transformations CcO2 T3-2.9R1:2.1
64 | First order and degree differential equations CO3 T3-2.5R1:2.8
65 | Higher order differential equations CO4 T2:32.1R1:4.3
66 | Functions of several variables CO5, CO 6 T2-7.1R1:7.4
Signature of Course Coordinator HOD,CE
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
Dundigal, Hyderabad - 500 043

COURSE DESCRIPTION

Department CIVIL ENGINEERING
Course Title ENGINEERING CHEMISTRY
Course Code AHS005
Program B.Tech
Semester I
Course Type FOUNDATION
Regulation R-16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
3 - 3 - -
Course Coordinator Dr. V Anitha Rani, Associate Professor

I COURSE PRE-REQUISITES:

Level Course Code Semester Prerequisites

II COURSE OVERVIEW:

The concepts developed in this course will aid in quantification of several concepts in chemistry
that have been introduced at the Intermediate level. Technology is being increasingly based on the
electronic, atomic and molecular level modifications. Quantum theory is more than 100 years old
and to understand phenomena at nanometer levels; one has to base the description of all chemical
processes at molecular levels.

IIT MARKS DISTRIBUTION:
Subject SEE Examination CIE Examination Total Marks
Engineering Chemistry 70 Marks 30 Marks 100

IV  CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

Power Point Presentations | v~ | Chalk & Talk | v Assignments X MOOC
Open Ended Experiments | x Seminars X Mini Project b4 Videos
x | Others

V EVALUATION METHODOLOGY:

The SEE is conducted for 70 marks of 3 hours duration. The syllabus for the theory courses is divided
into FIVE modules and each module carries equal weightage in terms of marks distribution. The
question paper pattern is as follows. Two full questions with either or choice will be drawn from each
module. Each question carries 14 marks. There could be a maximum of two sub divisions in a question.



Semester End Examination (SEE): The SEE is conducted for 70 marks of 3 hours duration. The
syllabus for the theory courses is divided into FIVE modules and each module carries equal weightage
in terms of marks distribution. The question paper pattern is as follows. Two full questions with
7either” or ”choice” will be drawn from each module. Each question carries 14 marks. There could
be a maximum of two sub divisions in a question.

The expected percentage of cognitive level of the questions is broadly based on the criteria given in
below Table.

Percentage of Cognitive Level Blooms Taxonomy Level
0% Remember
50% Understand
50% Apply
0% Analyze
0% Evaluate
0% Create

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks, with 20 marks for Continuous Internal Examination
(CIE), 05 marks for Quiz and 05 marks for Alternative Assessment Tool (AAT).

Component Theor?/ Total Marks
Type of Assessment CIE Exam Quiz AAT
CIA Marks 20 05 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8 and 16" week of the semester respec-
tively. The CIE exam is conducted for 20 marks of 2 hours duration consisting of five descriptive
type questions out of which four questions have to be answered where, each question carries 5
marks. Marks are awarded by taking average of marks scored in two CIE exams.

Quiz - Online Examination

Two Quiz exams shall be online examination consisting of 50 multiple choice questions and are
to be answered by choosing the correct answer from a given set of choices (commonly four).
Such a question paper shall be useful in testing of knowledge, skills, application, analysis,
evaluation and understanding of the students. Marks shall be awarded considering the average
of two quiz examinations for every course.

Alternative Assessment Tool (AAT)

This AAT enables faculty to design own assessment patterns during the CIA. The AAT converts
the classroom into an effective learning center. The AAT may include tutorial hours/classes,
seminars, assignments, term paper, open ended experiments, METE (Modeling and Experi-
mental Tools in Engineering), five minutes video, MOOCs etc. The AAT chosen for this course
is given in table

Concept Video Tech-talk Complex Problem Solving
40% 40% 20%
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VI COURSE OBJECTIVES:

The students will try to learn:

I The concepts of electrochemical principles and causes of corrosion in the new
development and breakthroughs efficiently in engineering and technology.

II The different parameters to remove causes of hardness of water and their reactions
towards the complexometric method.

11 The microscopic chemistry in terms of atomic, molecular orbitals and
Intermolecular forces.

v The different molecular organic chemical reactions that are used in the synthesis of
molecules.

\Y% The properties, separation techniques of natural gas and crude oil along with
potential applications in major chemical reactions.

VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO 1 | Explain the operation of electrochemical systems for the production | Understand
of electric energy, i.e. batteries.

CO 2 | Utilize electrochemical cell parameters, electrochemical active surface Apply
area, current and over potential under given condition for calculating
the electromotive force and electrode potential.

CO 3 | Ilustrate the electrochemical theory of corrosion process in metals for | Understand
protection of different metals from corrosion.

CO 4 | Make use of the basic electrochemical knowledge of corrosion Apply
processes and apply the concept for protection of different metals from
corrosion.

CO 5 | Explain the importance of different types of materials for Understand
understanding their composition and applications.

CO 6 | Choose different types of solid, liquid and gaseous fuels in terms of Apply
calorific value for utilizing in industries and automobiles.
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COURSE KNOWLEDGE COMPETENCY LEVEL

3.6

3.4+ :

COUNT
w
w

28| :

< I
<2 ?*QQ

BLOOMS TAXONOMY

VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO 3

Design/Development of Solutions: Design solutions for complex
Engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and I'T tools including prediction and
modelling to complex Engineering activities with an understanding of the
limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.
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Program Outcomes

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication: Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear
instructions.

PO 11

Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects
and in multidisciplinary environments.

PO 12

Life-Long Learning: Recognize the need for and having the preparation
and ability to engage in independent and life-long learning in the broadest
context of technological change

IX HOW PROGRAM OUTCOMES ARE ASSESSED:

Proficiency

PROGRAM OUTCOMES
Assessed by

Strength

PO 1

Engineering knowledge: Apply the 2.5
knowledge of mathematics, science, engineering

fundamentals, and an engineering specialization
to the solution of complex engineering problems.

SEE/CIE/Quiz
AAT

PO 2

Problem analysis: Identify, formulate, review 1
research literature, and analyze complex
engineering problems reaching substantiated
conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

SEE/CIE/Quiz
AAT

PO 7

Environment and sustainability: 2
understand the impact of the professional
engineering solutions in societal and
Environmental contexts, and demonstrate the
knowledge of, and need for sustainable
development.

SEE/CIE/Quiz
AAT

3 = High; 2 = Medium; 1 = Low

X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

PROGRAM SPECIFIC OUTCOMES

Proficiency
Assessed
by

Strength

PSO 1

Design and Supervise Sub-Structures and Super - -
Structures for Residential and Public Buildings,
Industrial Structures, Irrigation Structures,
Power Houses, Highways, Railways, Airways,
Docs and Harbours.

PSO 2

Focus on Improving Performance of Structures - -
with reference to Safety, Serviceability and
Sustainable Green Building Technology. .
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PROGRAM SPECIFIC OUTCOMES Strength | © roficiency
Assessed
by
PSO 3 | Make use of Advanced Structural Analysis and - -
Project Management Software for creating
Modern Avenues to succeed as an Entrepreneur,
Pursue Higher Studies and Career Paths..
3 = High; 2 = Medium; 1 = Low
XI MAPPING OF EACH CO WITH PO(s),PSO(s):
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
OUTCOMES| 1 [ 2 | 3 | 4 |5 |6 | 7|89 |10]11 | 12 1 2 3
CO1 v |- - - - - - - - - - - - - -
CO 2 v v |- - - - - - - - - - - - -
CO 3 v v - - - - - - - - - - - - -
CO 4 v - - - - - - - - - - - - - -
CO 5 v - - - - - - - - - - - - - -
CO6 v v |- - - - | v |- - - - - - -
XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:
PO’S No. of K
Oﬁf(;g‘rilees PSOS Justification for mapping (Students will be able to) coﬁg&ﬁgﬁ}és
CO 1 PO 1 | Explain the electrochemical properties for producing 2
electrical energy (understand) by using principles of
science for solving engineering problems.
CO 2 PO 1 | Choose different electrodes for finding pH of unknown 3
solutions by applying mathematical expressions of cell
potential by using principles of science and
mathematics for solving engineering problems
PO 2 | Identify the problem formulation and abstraction for 2
calculating electrode potential under non standard
conditions by applying Nernst equation from the
provided information.
CcO3 PO1 | Explain the concept of corrosion processes in metals by 3
exposing to acidic environment for solving engineering
problems by applying the principles of science
PO2 | Identify the problem and formulate for finding the 2
hardness of water in terms of CaCO3 equivalents with
given information and data by applying principles of
science.
CO4 PO1 | Explain the formation of molecular orbitals by linear 2

combination of atomic orbitals, splitting of d orbitals
for formation of octahedral, tetrahedral and square
planar complexes for solving engineering problems by
applying the principles of science.
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Course PO’S
Outcomes PSO’S

Justification for mapping (Students will be able to)

No. of Key
competencies
matched.

CO5 PO1

[lustrate the structural and stereo isomers of optically
active compounds, different types of molecular organic
reactions for synthesizing drugs by using principles of
science for solving engineering problems.

2

CO6 PO1

Classify different types of solid, liquid and gaseous
fuels with their characteristics and calorific value by
using principles of science and mathematics for solving
engineering problems.

PO2

Identify the given problem and formulate for finding
the calorific value of fuel with the given information
and data by applying principles of science.

PO7

Make use of gaseous fuels like LPG, CNG to reduce the
pollutants in atmosphere and know the impact in socio
economic and environmental contexts for sustainable
development.

XIII TOTAL COUNT OF KEY COMPETENCIES FOR CO — PO/ PSO MAP-

PING:

PROGRAM OUTCOMES

PSO’S

COURSE | PO
OUTCOMES

PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO
2034 (516|789 ]10]11)12

PSO| PSO| PSO

1

2 3

CO1

CO 2

CO 3

CO 4

CO 5

WIN|I NN |W|W[N|

CO 6

XIV PERCENTAGE OF KEY COMPETENCIES FOR CO - PO/ PSO

PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
ouTcoMESs| 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
CO1 66.6 - - - - - - - - - - - i, } -
CO 2 100| 20.0 - - - - - - - - - - - - }
CO 3 100| 20.0 - - - - - - - - - - - i, }
CO 4 66.6 - - - - - - - - - - - i, } R
CO 5 66.6 - - - - - - - - - - . ; - i
CO 6 100| 20.0 - - - - | 66.6 - - - - - - - -

XV COURSE ARTICULATION MATRIX (PO / PSO MAPPING):

CO’S and PO’S and CO’S and PSO’S on the scale of 0 to 3, 0 being no correlation, 1 being
the low correlation, 2 being medium correlation and 3 being high correlation.
0 - 0 < C< 5% — No correlation

1 -5 <C< 40% — Low/ Slight

2 - 40 % <C < 60% —Moderate

3 - 60% < C < 100% — Substantial /High
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PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
oOUTCOMES| 1 2 3 4 5) 6 7 8 9 | 10 | 11 | 12 1 2 3
CO 1 2 - - - - - - . - - - . ; _
CO 2 3|1 - - - - - - - - - i, } _ -
CO 3 3|1 - - - - - - - - - - . ; ;
CO 4 2 - - - - - - - - - - - } _ -
CO 5 2 - - - - - - . - - - - i} _ i
CO 6 3|1 - - - - 2 | - - - - - - - _
TOTAL 5 3 | - - - - 2 | - - - - - - i, ;
AVERAGE| 25| 1 - - - - 2 | - - - - - - - ;
XVI ASSESSMENT METHODOLOGY-DIRECT:
CIE Exams pol,po2,po7 SEE Exams pol,po2,po7| 5 minutes video | pol,po2,po7
Laboratory - Student Viva - Certification -
Practices

Term Paper

pol,po2,po7 - - - -

XVII ASSESSMENT METHODOLOGY-INDIRECT:

X Early Semester Feedback ‘ v ‘ End Semester OBE Feedback

X Assessment of Mini Projects by Experts

XVIII SYLLABUS:

UNIT I

ELECTROCHEMISTRY AND BATTERIES

Electro chemical cells: Electrode potential, standard electrode potential,
types of electrodes; Calomel, Quinhydrone and glass electrode; Nernst
equation; Electrochemical series and its applications; Numerical problems;
Batteries: Primary (Dry cell) and secondary batteries (Lead-acid storage
battery and Lithium ion battery). Causes and effects of corrosion: Theories of
chemical and electrochemical corrosion, mechanism of electrochemical
corrosion; Types of corrosion: Galvanic, water-line and pitting corrosion;
Factors affecting rate of corrosion; Corrosion control methods: Cathodic
protection, sacrificial anode and impressed current; Surface coatings: Metallic
coatings- Methods of coating- Hot dipping, cementation, electroplating and
Electroless plating of copper.
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UNIT II

CORROSION AND ITS CONTROL

Corrosion: Introduction, causes and effects of corrosion; Theories of corrosion:
Chemical and electrochemical corrosion with mechanism; Factors affecting the
rate of corrosion: Nature of the metal and nature of the environment; Types
of corrosion: Waterline and crevice corrosion; Corrosion control methods:
Cathodic protection- sacrificial anodic protection and impressed current
cathodic protection; Surface coatings: Metallic coatings, methods of
application of metallic coatings-hot dipping(galvanizing, tinning),
electroplating(copper plating); Organic coatings: Paints, its constituents and
their functions

UNIT III

WATER TECHNOLOGY

Water: Sources and impurities of water, hardness of water, expression of
hardness-units; Types of hardness: Temporary hardness, permanent hardness
and numerical problems; Estimation of temporary and permanent hardness of
water by EDTA method; Determination of dissolved oxygen by Winkler’s
method; Boiler troubles: Priming, foaming, scales, sludges and caustic
embrittlement.

Treatment of water: Internal treatment of boiler feed water- carbonate,
calgon and phosphate conditioning, softening of water by Zeolite process and
Ion exchange process; Potable water-its specifications, steps involved in the
treatment of potable water, sterilization of potable water by chlorination and
ozonization, purification of water by reverse osmosis process.

UNIT IV

MATERIALS CHEMISTRY

Materials chemistry: Polymers-classification with examples,
polymerization-addition, condensation and co-polymerization; Plastics:
Thermoplastics and thermosetting plastics; Compounding of plastics;
Preparation, properties and applications of polyvinyl chloride, Teflon,
Bakelite and Nylon-6, 6; Rubbers: Natural rubber its process and
vulcanization; Elastomers: Buna-s and Thiokol rubber; Fibers:
Characteristics of fibers, preparation properties and applications of Dacron;
Characteristics of fiber reinforced plastics; Cement: Composition of Portland
cement, setting and hardening of Portland cement; Lubricants: Classification
with examples; Properties: Viscosity, flash, fire, cloud and pour point;
Refractories: Characteristics and classification with examples..

UNIT V

FUELS AND COMBUSTION

Fuel: Definition, classification of fuels and characteristics of a good fuels; Solid
fuels: Coal; Analysis of coal: Proximate and ultimate analysis; Liquid fuels:
Petroleum and its refining; Cracking: Fixed bed catalytic cracking; Knocking:
Octane and cetane numbers; Gaseous fuels: Composition, characteristics and
applications of natural gas, LPG and CNG; Combustion: Calorific value:
Gross Calorific Value(GCV) and Net Calorific Value(NCV), calculation of air
quantity required for complete combustion of fuel, numerical problems.

TEXTBOOKS

1. P. C. Jain and Monica Jain, “Engineering Chemistry”, Dhanpat Rai Publishing
Company, 16th Edition, 2017.

2. Shashi Chawla, “Engineering Chemistry”, Dhanat Rai and Company, 2011, 1st Edition.

3. R.T. Morrison, RN Boyd and SK Bhattacharya, “Organic Chemistry”, Pearson, 7th
Edition, 2011

4. K.F. Purcell and J.C. Kotz, “Inorganic Chemistry”, Cengage learning, 2017.
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REFERENCE BOOKS:
1. K. P. C. Volhardt and N. E. Schore, “Organic Chemistry Structure and Functions”,

Oxford Publications, 7th Edition 2010.

2. B. H. Mahan, “University Chemistry”, Narosa Publishers, 4th Edition, 2009.

WEB REFERENCES:
1. https://nptel.ac.in/courses/112105171/1

COURSE WEB PAGE:

XIX COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No Topics to be covered CO’s Reference
T1: 4.1
OBE DISCUSSION
1 Discussion on Outcome Based Education
CONTENT DELIVERY (THEORY)

2 Concept of Electro chemical cells CO1 T1,T2

3 Numerical problems on EMF: Galvanic Cells CO 2 T1,T2
Types of Electrodes: Calomel, Quinhydrone and Glass CO 2 T1,T2
electrode

5 Nernst equation and its applications CO 2 T1,T2

6 Batteries: Primary cells ( dry cells) CO1 T1,T2

7 Secondary cells (lead-Acid cell). Applications of batteries CO1 T1,T2

8 Corrosion-Definition ,Causes and effects of corrosion, CO1 T1,T2
Theories of corrosion — Chemical corrosion theory

9 Types of corrosion (water line and pitting), Factors affecting CO1 T1,T2
rate of corrosion

10 Corrosion control methods — Cathodic protection and CO1 T1,T2
metallic coating.

11 Hardness of water, expression of hardness-units; Types of CO 3 T1,T2
hardness: Temporary hardness, permanent hardness and
numerical problems.

12 | Estimation of temporary and permanent hardness of water CO 3 T1,T2
by EDTA

13 | Potable water and its specifications, steps involved in its CO 3 T1,T2
treatment of water.

14 | Boiler troubles — Priming and foaming, caustic CO 3 T1,T2
embrittlement

15 | Treatment of boiler feed water — Internal treatment CO 3 T1,T2
(Phosphate, carbonate and calgon conditioning)

16 | Ton exchange process, steps involved in the treatment of this CO 3 T1,T2
process

17 | Sterilization of potable water by chlorination and ozonization CO 3 T1,T2

18 | purification of water by reverse osmosis process. Numerical CO 3 T1,T2
problems
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19 | Shapes of Atomic Orbitals CO 4 T1,T2

20 | Linear combination of Atomic orbitals (LACO) CO 4 T1,T2

21 Molecular orbitals of diatomic molecules N2 O2 and F2. CO 4 T1,T2

22 | Molecular orbitals diatomic CO and NO molecule CO 4 T1,T2

23 | Crystal Field Theory (CFT), Salient Features of CFT- CO 4 T1,T2
Crystal Fields

24 Splitting of transition metal ion d- orbitals in Tetrahedral CO 4 T1,T2

25 Splitting of transition metal ion Octahedral and square CO 4 T1,T2
planar geometries

26 | Band structure of solids and effect of doping on conductance CO 4 T1,T2

27 | Introduction to representation of 3-dimensional structures CO 5 T1,T2

28 Structural and stereoisomers of organic compounds CO 5 T3

29 | Configurations, symmetry and chirality. CO 5 T3

30 | Enantiomers, diastereomers, optical activity and Absolute CO 5 T3
configuration

31 Conformation alanalysis of n- butane CO 5 T3

32 | Nucleophilic substitution reactions, Mechanism of SN1, SN2 CO 5 T3
reactions

33 | Electrophilic and nucleophilic addition reactions; Addition of CO 5 T3
HBr to Propene; Markownikoff and anti Markownikoff’s
additions

34 | Grignard additions on carbonyl compounds, CO b5 T3
EliminationreactionsDehydro halogenations of alkylhalides

35 Oxidation reactions: Oxidation of alcohols using KMnO4 CO5 T3
and chromicacid.

36 | Reduction reactions: Reduction of carbonyl compounds CO 5 T3
using LiAlH4& NaBH4

37 | Hydroboration of olefins CO5 T3

38 Structure, synthesis and pharmaceutical applications of T3
Paracetamol and Aspirin.

39 | Definition, classification of fuels and characteristics of a CO 5 T1,T2
good fuels

40 Solid fuel Coal, analysis of coal- proximate analysis CO 6 T1,T2

41 Analysis of coal -ultimate analysis. CO 6 T1,T2

42 Liquid fuels: Petroleum and its refining Cracking: Fixed bed CO 6 T1,T2
catalytic cracking;

43 | Knocking: Octane and cetane numbers CO 6 T1,T2

44 | Gaseous fuels: Composition, characteristics and applications CO 6 T1,T2
of Natural gas, LPG and CNG

45 | Combustion: Calorific value-Gross calorific value(GCV) and CO 6 T1,T2
net calorific value(NCV)

46 Calculation of air quantity required for complete combustion CO 6 T1,T2
of fuel, numerical problems.

PROBLEM SOLVING
1 Probelms on EMF CO1 T1:3.3.1;
R3:3.2
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2 Probelms on Nernst equation CO1 T2:16.5;
R3:8.10
3 Determination of Electrode potential CO 2 T2:16.5;
R3:8.10
4 Determination of Hardness CO 3 T1:3.3.1;
R3:3.2
5 Determination of Hardness by EDTA CO 3 T2:16.5;
R3:8.10
6 Crystal field stabalization energy CO 4 T2:16.5;
R3:8.10
7 Proximate Analysis of coal CO 6 T1:3.3.1;
R3:3.2
8 ultimate Analysis of coal CO 6 T2:16.5;
R3:8.10
9 Dulungs Equation for coal analysis CO 6 T2:16.5;
R3:8.10
10 | Probelms on Combustion CO 6 T1:3.3.1;
R3:3.2
DISCUSSION OF DEFINITION AND TERMINOLOGY
1 Electro Chemistry and Batteries CO1 T2:16.5;
R3:8.10
2 Water and Its Treatment CO 2 T1:3.3.1;
R3:3.2
3 Molecular Structure and Theories of Bonding CO 3 T2:16.5;
R3:8.10
4 Streo chemistry,Reaction Mechanisim CO 4 T2:16.5;
R3:8.10
5 Fuels and Combustion CO 6 T2:16.5;
R3:8.10
DISCUSSION OF QUESTION BANK
1 Electro Chemistry and Batteries CO 1 T2:16.5;
R3:8.10
2 Water and Its Treatment CO 2 T1:3.3.1;
R3:3.2
3 Molecular Structure and Theories of Bonding CO 3 T2:16.5;
R3:8.10
4 Streo chemistry,Reaction Mechanisim CO 4 T2:16.5;
R3:8.10
5 Fuels and Combustion CO 6 T2:16.5;
R3:8.10
Signature of Course Coordinator HOD,CE
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I ARE

INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
“é% S Dundigal, Hyderabad - 500 043
COURSE DESCRIPTION
Department CIVIL ENGINEERING
Course Title APPLIED PHYSICS
Course Code AHS007
Program B.Tech
Semester I
Course Type Foundation
Regulation R-16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
3 1 4 - -
Course Coordinator Dr. Rizwana, Professor
I COURSE PRE-REQUISITES:
Level Course Code Semester Prerequisites

II COURSE OVERVIEW:

This course develops abstract and critical reasoning by studying mathematical and logical proofs and
assumptions as applied in basic physics and to make connections between physics and other branches
of sciences and technology. The topics covered include dielectric and magnetic properties, acoustics
of buildings, ultrasonics, equilibrium of system of forces, friction and dynamics of rigid bodies. The
course helps students to gain knowledge of basic principles and appreciate the diverse applications in
technological fields in respective branches and also in their lives.

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
Applied Physics 70 Marks 30 Marks 100

IV CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

v" | Power Point Presentations | v | Chalk & Talk | X Assignments X MOOC
Open Ended Experiments | X Seminars X Mini Project | v Videos
x | Others

V EVALUATION METHODOLOGY:

The course will be evaluated for a total of 100 marks, with 30 marks for Continuous Internal Assessment
(CIA) and 70 marks for Semester End Examination (SEE). Out of 30 marks allotted for CIA during
the semester, marks are awarded by taking average of two CIA examinations or the marks scored in
the make-up examination.

Semester End Examination (SEE): The SEE is conducted for 70 marks of 3 hours duration. The
syllabus for the theory courses is divided into FIVE units and each unit carries equal weightage in
terms of marks distribution. The question paper pattern is as follows. Two full questions with “either”
or “choice” will be drawn from each unit. Each question carries 14 marks. There could be a maximum




of two sub divisions in a question.
The expected percentage of cognitive level of the questions is broadly based on the criteria given in
below table.

Percentage of Cognitive Level Blooms Taxonomy Level
0% Remember
50 % Understand
50 % Apply
0 % Analyze

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks, with 25 marks for Continuous Internal Examination (CIE),
05 marks for Quiz/Alternative Assessment Tool.

Component Theory
Total Marks
Type of Assessment CIE Exam Quiz/AAT
CIA Marks 25 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8™ and 17" week of the semester respectively.
The CIE exam is conducted for 25 marks of 2 hours duration consisting of two parts. Part—A shall
have five compulsory questions of one mark each. In part—B, four out of five questions have to be
answered where, each question carries 5 marks. Marks are awarded by taking average of marks scored
in two CIE exams.

Quiz — Online Examination:

Two Quiz exams shall be online examination consisting of 25 multiple choice questions and are to be
answered by choosing the correct answer from a given set of choices (commonly four). Such a question
paper shall be useful in testing of knowledge, skills, application, analysis, evaluation and understanding
of the students. Marks shall be awarded considering the average of two quiz examinations for every
course.

Alternative Assessment Tool (AAT):

This AAT enables faculty to design own assessment patterns during the CTA. The AAT converts the
classroom into an effective learning center. The AAT may include tutorial hours/classes, seminars,
assignments, presentations, open ended experiments, METE (Modeling and Experimental Tools in
Engineering), five minutes video, MOOCs etc. The AAT chosen for this course is given in table 3.

Assignment Seminar Presentations

40 % 40 % 20 %

V1l COURSE OBJECTIVES:

The students will try to learn:

1 Develop the strong fundamentals of system of forces and friction.

11 Strengthen the knowledge of theoretical and technological aspects of dynamics of rigid
bodies.

111 Correlate principles with applications of the dielectric and magnetic materials.

I\Y% Enrich knowledge in acoustics and ultrasonics.
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VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO 1 | Illustrate the properties of dielectric and magnetic materials which are Understand
suitable for engineering applications.

CO 2 | Outline the basic principles of acoustics of buildings and modern Understand
architectural acoustic techniques using Sabine’s formula.

CO 3 | Demonstrate the generation and applications of ultrasonic waves in Understand
different fields of science and industries.

CO 4 | Identify the condition of equilibrium from basic concepts and the laws of Apply
forces.

CO 5 | Make use of laws of friction to obtain equilibrium of a body lying on an Apply
inclined plane.

CO 6 | Apply knowledge of parallel and perpendicular theorems to obtain Apply
Moment of inertia of different types of objects.

COURSE KNOWLEDGE COMPETENCY LEVEL

COUNT

BLOOMS TAXONOMY

VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

complex engineering problems.

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution of
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Program Outcomes

PO 2

Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO 3

Design/Development of Solutions: Design solutions for complex Engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis and
interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and IT tools including prediction and modelling
to complex Engineering activities with an understanding of the limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication: Communicate effectively on complex engineering activities
with the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PO 11

Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.

PO 12

Life-Long Learning: Recognize the need for and having the preparation and
ability to engage in independent and life-long learning in the broadest context of
technological change

IX HOW PROGRAM OUTCOMES ARE ASSESSED:

PROGRAM OUTCOMES Strength i’mﬁc‘ency
ssessed by
PO 1 Engineering knowledge: Apply the knowledge of 3
mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of
complex engineering problems.
PO 2 Problem analysis: Identify, formulate, review 2

research literature, and analyze complex engineering
problems reaching substantiated conclusions using
first principles of mathematics, natural sciences,
and engineering sciences.
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PROGRAM OUTCOMES

Strength

Proficiency
Assessed by

PO 4

Conduct Investigations of Complex 1
Problems: Use research-based knowledge and
research methods including design of experiments,
analysis and interpretation of data, and synthesis of
the information to provide valid conclusions.

3 = High; 2 = Medium; 1 = Low

X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

Proficiency
PROGRAM SPECIFIC OUTCOMES Strength Assessed
by
PSO3 Make use of Advanced Structural Analysis and 1 Laboratory
Project Management Software for creating Modern experiments
Avenues to succeed as an Entrepreneur, Pursue
Higher Studies and Career Paths.
3 = High; 2 = Medium; 1 = Low
XI MAPPING OF EACH CO WITH PO(s),PSO(s):
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO | PO | PO| PO| PO | PO| PO | PO| PO | PO | PO| PSO| PSO| PSO
OUTCOMES| 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2 3
CO1 vV |- - - - - - - - - - - -
co2 || -1 -Tv 1 -T-1T-T-1T-1T-T-T-1T+«1-7T-
CO 3 vV - - - - - - - - - - - -
CO 4 v v - - - - - - - - - - - -
CO 5 v - - v | - - - - - - - - - -
CO 6 vV - - - - - - - - - - - - -

XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:

C PO’S No. of Key
o ourse Justification for mapping (Students will be able to) competencies
utcomes | pgO’s matched.
CO1 PO 1 | Summarize different types of polarizations and internal 3
field due to the dipoles in the dielectric materials.

PO 2 | Identify the use of magnetic materials and their 4
magnetization values for the research based knowledge
and technological development.
CO 2 PO 1 | Describe the different types of acoustic defects and 3
principles of acoustics of buildings.
PO 4 | Identify good acoustic materials based on their response 2
to sound waves for construction of buildings.
PSO1 | Ability to determine remnant magnetization and coercive 1
values from B-H curve by make use of modern computer
tools and for gaining knowledge helpful for higher studies.
CO 3 PO 1 | Demonstrate the generation of ultrasonic waves using 3
different methods and describe their properties.
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C PO’S No. of Key
o ourse Justification for mapping (Students will be able to) competencies
utcomes | pgO’s matched.

PO 2 | Relate the given problem statement and formulate the 4
relation between time and distance to find out the depth
of sea using echo sounder.
CO 4 PO 1 | Illustrate detailed knowledge of various kinds of forces 3
and laws that govern these forces.
PO 2 | Apply the knowledge of different kind of forces to move 4
the heavy bodies with minimum manpower and machine
tools.
CO 5 PO 1 | Utilize frictional properties to derive condition for 3
equilibrium of a body lying on an inclined plane.
PO 4 | Make use of laws of frictional forces for the research 2
based knowledge and technological development.
CO 6 PO 1 | Outline the consequences of moment of inertia by 3
applying theorems to different types of objects.
PO 2 | Identify the given problem and formulate expressions 4
for moment of inertia information and data.

XIII TOTAL COUNT OF KEY COMPETENCIES FOR CO - PO/ PSO MAP-

PING:
PROGRAM OUTCOMES PSO’S
COURSE | PO|PO| PO| PO PO[PO] PO|PO] PO PO PO PO PSO] PSO[ PSO
OUTCOMES| 1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
Co 1 3| 4| - | - | - |- - -[-1T-7T- A
CO 2 s -1 -1l -[-1T-1-T-17T-T7T-T-T171-1-
Co 3 31 4 - | - - - -1 -T-1T-1T-T-1T-1T-T1T-:
CO 4 3 | 4| - | - | - | - - --1-71-: A R
CO 5 3 - |- 2| -1 -1 -T-T-T7T-T-T-71T-1T-T-+:
CO 6 3| 4| - | - | - - [ - -1 -T-T-7T-"01T-7T-71T-:

XIV PERCENTAGE OF KEY COMPETENCIES FOR CO - PO/ PSO

PROGRAM OUTCOMES PSO’S
COURSE | PO|PO[PO[PO[PO[PO[PO|PO[PO]PO]PO]PO[PSO[PSO|PSO
ouUTCOMES| 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2 3
CO1 100 | 40 - - - - - - - - - - _ _
CO 2 wo] - [ -2 - - -1 -1-1-1-1-137] -1 -
Co 3 00140 | - | - | - [ - T - T -1 -7T-7T-7T-"1T-7T -7T-°
CO 4 100 | 40 - - - - - - - - - - _ -
CO 5 100 - | - 2] - - -1 -T-7T-T7T-17T-"791-7T-71-
Co 6 00140 | - | - | - [ - T - T -1 -7T-7T-7T-"1-"7T 71—

XV COURSE ARTICULATION MATRIX (PO / PSO MAPPING):

CO’S and PO’S and CO’S and PSO’S on the scale of 0 to 3, 0 being no correlation, 1 being the low
correlation, 2 being medium correlation and 3 being high correlation.
0 -0< C< 5% — No correlation

1 -5 <C< 40% — Low/ Slight
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2 -40 % <C < 60% —Moderate
3 - 60% < C < 100% — Substantial /High

PROGRAM OUTCOMES PSO’S

COURSE
OUTCOMES

PO| PO | PO| PO | PO | PO | PO | PO | PO

4 ) 6 7 8 9

PO
10

PO
11

PO
12

PSO| PSO| PSO

CO1

N | DN

CO 2

CO 3

CO 4

N | DN

CO5

CO 6

Wl W[ Wl W|[W|WwW|—

TOTAL

AVERAGE

DN | OO DN

XVI ASSESSMENT METHODOLOGY-DIRECT:

CIE Exams

SEE Exams Seminars

Laboratory
Practices

Student Viva Certification

Presentation

5 Minutes Video Open Ended

Experiments

Assignments

v’

XVII ASSESSMENT METHODOLOGY-INDIRECT:

X

‘ Assessment of Mini Projects by Experts

v’ End Semester OBE Feedback

XVIII SYLLABUS:

UNIT I

DIELECTRIC AND MAGNETIC PROPERTIES

Dielectric Properties: Basic definitions, electronic, ionic and orientation
polarizations-qualitative; Internal field in solids. Magnetic Properties: Basic
definitions, origin of magnetic moment, Bohr magneton, classification of dia, para
and ferro magnetic materials on the basis of magnetic moment, domain theory of
ferro magnetism on the basis of hysteresis curve.

UNIT II

ACOUSTICS AND ULTRASONICS

Acoustics: Reverberation, reverberation time, Sabine’s formula (qualitative),
absorption coefficient, measurement of absorption coefficient, factors affecting
acoustics of an auditorium and their remedies; Ultrasonics: Introduction;
Generation of ultrasonic waves; Magnetostriction method, piezoelectric method,
properties, applications.

UNIT III

EQUILIBRIUM OF SYSTEM OF FORCES

Introduction, basic concepts, system of forces, coplanar concurrent forces, force
systems in plane, parallel forces in plane; Force systems in space, couples,
resultant, Lami’s theorem, triangle law of forces, polygon law of forces, condition
of equilibrium.

UNIT IV

FRICTION

Friction: Types of friction, limiting friction, laws of friction, angle of repose,
equilibrium of body laying on rough inclined plane, Application of friction: ladder
friction, wedge friction, screw friction.
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UNIT V DYNAMICS OF RIGID BODIES - MOMENT OF INERTTA
Rotational motion, torque, angular momentum, relation between torque and
angular momentum, angular momentum of system of particles, moment of inertia,
expression for moment of inertia, radius of gyration, theorems on moment of
inertia, moment of inertia of thin rod, rectangular lamina, circular disc.

TEXTBOOKS

1. Dr. K Vijay Kumar and Dr. S Chandralingam - “Modern Engineering Physics” Volume-1 & 2,
S Chand. Co, 2018.

2. R. C Hibbler, “Engineering mechanics”, Prentice Hall, 12th Edition, 2009.

REFERENCE BOOKS:

1. R. K. Gaur, S. L. Gupta, “Engineering Physics”, Dhanpat Rai Publications, 8th Edition, 2001.

2. Timoshenko, D. H. Young, “Engineering mechanics”, Tata Mc Graw Hill, 5th Edition, 2013.

3. Hitendra K Malik, A. K. Singh, “Engineering Physics”, Mc Graw Hill Education, 1st Edition,
2009.

2012.

XIX COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S. S. Bhavikatti, “A text book of Engineering mechanics”, New age international, 1st Edition,

S.No ‘ Topics to be covered CO’s Reference
OBE DISCUSSION
1 Introduction to OBE and its importance.
CONTENT DELIVERY (THEORY)

2 Basic definitions of dielectric materials CO1 T1, T2,
R1, R2

3 electronic, ionic and orientation polarizations CO1 T1, T2,
R1, R2

4-5 Internal field in solids CO1 T1, T2,
R1, R2

6 Basic definitions of magnetic materials CO2 T1, T2,
R1, R2

7 origin of magnetic moment, Bohr magneton CcO2 T1, T2,
R1, R2

8-9 Classification ofdia, para and ferro magneticmaterials on the CO2 T1, T2,
basis of magnetic moment R1, R2

10 Domain theory of ferromagnetism on the basis of hysteresis curve CO2 T1, T2,
R1, R2

11 Acoustics: Reverberation, reverberation time, Sabine’s formula CO3 T1, T2,
R1, R2

12 Absorption coefficient, measurement of absorption coefficient CO3 T1, T2,
R1, R2
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13 Factors affecting acoustics of an auditorium and their remedies COs3 T1, T2,
R1, R2
14 Ultrasonics: Introduction CO4 T1, T2,
R1, R2
15 Generation: Magnetostriction method CO4 T1, T2,
R1, R2
16 Generation: Piezoelectric method CO4 T1, T2,
R1, R2
17 Properties and applications of ultrasonic waves CO4 T1, T2,
R1, R2
18 Introduction, basic concepts CO5 T1, T2,
R1, R4
19 System of forces, coplanar concurrent forces CO5 T1, T2,
R1, R4
20 Force systems in space CO5 T1, T2,
R1, R4
21 Parallel forces in plane CO5 T1, T2,
R1, R4
22 Couples, resultant CO6 T1, T2,
R1, R4
23 Lami’s theorem CO6 T1, T2,
R1, R4
24 Triangle law of forces CO6 T1, T2,
R1, R4
25 Polygon law of forces CcO6 T1, T2,
R1, R4
26 Condition of equilibrium CO6 T1, T2,
R1, R4
27 Friction: Introduction, types of friction CO6 T1, T2,
R1, R2
28 Limiting friction CO6 T1, T2,
R1, R2
29 Laws of friction & Angle of repose CO5, CO6 T1, T2,
R1, R2
30 Equilibrium of body laying on rough inclined plane CO6 T1, T2,
R1, R2
31 Ladder and Wedge friction CO5, CO6 T1, T2,
R1, R2
32 Wedge friction & Screw friction CO5, CO6 T1, T2,
R1, R2
33 Screw friction CO5, CO6 T1, T2,
R1, R2
34 Rotational motion, torque, angular momentum COb5 T1, T2,
R1, R2
35 Relation between torque and angular momentum CO6 T1, T2,
R1, R2
36 Angular momentum of system of particles, moment of inertia CO6 T1, T2,
R1, R2
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37 Expression for moment of inertia CO6 T1, T2,
R1, R2
38 Radius of gyration CO6 T1, T2,
R1, R2
39 Theorems on moment of inertia CO6 T1, T2,
R1, R2
40 Moment of inertia of thin rod, rectangular lamina, circular disc. CO6 T1, T2,
R1, R2
PROBLEM SOLVING/ CASE STUDIES
1 Electron polarizability of materials COo1 T1, T2,
R1, R2
2 Internal filed of solids CO1 T1, T2,
R1, R2
3 Susceptibility of magnetic materials CO 2 T1, T2,
R1, R2
4 Reverberation time of a room CO 3 T1, T2,
R1, R2
5 Intensity of sound CO 3 T1, T2,
R1, R4
6 Frequency of ultrasonic waves CO 4 T1, T2,
R1, R2
7 Young’s modulus of quartz given fundamental frequency CO 4 T1, T2,
R1, R2
8 Resultant force acting on an object CO 5 T1, T2,
R1, R4
9 Concurrent forces in equilibrium CO 5 T1, T2,
R1, R4
10 Tension in a string attached to a weight CO 6 T1, T2,
R1, R4
11 Coefficient of static friction CO 5 T1, T2,
R1, R2
12 Frictional force acting on a body CO 5 T1, T2,
R1, R2
13 Motion of an object on an inclined plane CO 5 T1, T2,
R1, R2
14 Radius of gyration of a rod CO 6 T1, T2,
R1, R2
15 Moment of inertia of a rectangular block CO 6 T1, T2,
R1, R2
DISCUSSION OF DEFINITION AND TERMINOLOGY
1 Dielectric and magnetic properties CO1 T1, T2,
R1, R2
2 Acoustics and ultrasonics CO 2,3 T1, T2,
R1, R2
3 Equilibrium of system of forces CO 4 T1, T2,
R1, R4
4 Friction CO 5 T1, T2,
R1, R2
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5 Dynamics of rigid bodies - moment of inertia CO 6 T1, T2,
R1, R2
DISCUSSION OF QUESTION BANK
1 Dielectric and magnetic properties CO 1,2 T1, T2,
R1, R2
2 Acoustics and ultrasonics CO 3,4 T1, T2,
R1, R2
3 Equilibrium of system of forces CO 5,6 T1, T2,
R1, R4
4 Friction CO 5,6 T1, T2,
R1, R2
5 Dynamics of rigid bodies - moment of inertia CO 5,6 T1, T2,
R1, R2
Signature of Course Coordinator HOD, FE
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
“é% S Dundigal, Hyderabad - 500 043
COURSE DESCRIPTION
Department CIVIL ENGINEERING
Course Title ENGINEERING DRAWING
Course Code AMEO001
Program B.Tech
Semester I
Course Type Core
Regulation R-16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
2 - 4 - -
Course Coordinator R.Srinivas, Assistant Professor
I COURSE PRE-REQUISITES:
Level Course Code Semester Prerequisites

II COURSE OVERVIEW:

One of the best ways to communicate one’s ideas is through some form of picture or drawing. This
is especially true for the engineer. An engineering drawing course focuses on usage of drawing instru-
ments, lettering, construction of geometric shapes, etc. Students study use of dimensioning, shapes
and angles or views of such drawings. Dimensions feature prominently, with focus on interpretation,
importance and accurate reflection of dimensions in an engineering drawing. Other areas of study
in this course may include projected views, pictorial projections and development of surfaces. This
course also gives basic concepts for studying machine drawing, building drawing, circuit drawings etc.

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
Engineering drawing 70 Marks 30 Marks 100

IV  CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

v’ Chalk & Talk v’ Quiz v’ Assignments
v’ LCD / PPT v’

x | Open Ended Experiments

MOOC
Seminars X Mini Project v’ Videos

%




V EVALUATION METHODOLOGY:

Each laboratory will be evaluated for a total of 100 marks consisting of 30 marks for internal assessment
and 70 marks for semester end lab examination. Out of 30 marks of internal assessment, continuous
lab assessment will be done for 20 marks for the day to day performance and 10 marks for the final
internal lab assessment.

Semester End Examination (SEE): The semester end lab examination for 70 marks shall be
conducted by two examiners, one of them being Internal Examiner and the other being External
Examiner, both nominated by the Principal from the panel of experts recommended by Chairman,
BOS.

The emphasis on the experiments is broadly based on the following criteria:

Experiment Based Programming based
20% Objective Purpose
20% Analysis Algorithm
20% Design Programme
20% Conclusion Conclusion
20% Viva Viva

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks, with 25 marks for Continuous Internal Examination
(CIE) and 05 marks for Quiz \Alternative Assessment Tool (AAT).

Component Theory ' Total Marks
Type of Assessment CIE Exam Quiz \AAT
CIA Marks 25 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8" and 17** week of the semester re-
spectively. The CIE exam is conducted for 25 marks of 2 hours duration consisting of two
parts. Part—A shall have five compulsory questions of one mark each. In part-B, four out of
five questions have to be answered where, each question carries 5 marks. Marks are awarded
by taking average of marks scored in two CIE exams.

Quiz - Online Examination

Two Quiz exams shall be online examination consisting of 25 multiple choice questions and are
to be answered by choosing the correct answer from a given set of choices (commonly four).
Such a question paper shall be useful in testing of knowledge, skills, application, analysis,
evaluation and understanding of the students. Marks shall be awarded considering the average
of two quiz examinations for every course.

Alternative Assessment Tool (AAT)

This AAT enables faculty to design own assessment patterns during the CIA. The AAT converts
the classroom into an effective learning center. The AAT may include tutorial hours/classes,
seminars, assignments, term paper, open ended experiments, METE (Modeling and Experi-
mental Tools in Engineering), five minutes video, MOOCs etc. The AAT chosen for this course
is given in table

Tech-talk
40%

Complex Problem Solving
20%

Concept Video
40%
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VI COURSE OBJECTIVES:
The students will try to learn:

I Understand the basic principles of engineering drawing and construction of curves
used in engineering field

II Apply the knowledge of interpretation of projection in different quadrants

111 Understand the projections of solids, when it is inclined to both planes
simultaneously

1AY Convert the pictorial views into orthographic view and vice versa

1A% Create intricate details of components through sections and develop its surfaces

VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO1

Demonstrate the instruments used in engineering drawing, Understand
conventional representations and placing dimensions for producing
flawless drawings in engineering applications

CO 2

Make use of principles of orthographic projections for the Apply
representation of three dimensional objects on a plane used in
engineering field

CO 3

Draw the isometric projection of three dimensional objects for Understand
visualization of shape and size of the objects.

CO 4

Draw the development of surfaces of regular solids and their cut Understand
sections used in sheet metal work for making industrial needs.

CO 5

Visualize the components by isometric projection by representing Understand
three dimensional objects in two dimensions in technical and
engineering drawings.

CO 6

Convert the orthographic views into pictorial views and vice-versa for Apply
designing and manufacturing of components in industries.

COURSE KNOWLEDGE COMPETENCY LEVEL

w
T
|

COUNT
[\
|

BLOOMS TAXONOMY
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VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO 3

Design/Development of Solutions: Design solutions for complex
Engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and I'T tools including prediction and
modelling to complex Engineering activities with an understanding of the
limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication: Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear
instructions.

PO 11

Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects
and in multidisciplinary environments.

PO 12

Life-Long Learning: Recognize the need for and having the preparation
and ability to engage in independent and life-long learning in the broadest
context of technological change
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IX HOW PROGRAM OUTCOMES ARE ASSESSED:

PROGRAM OUTCOMES

Strength

Proficiency
Assessed by

PO 1

Engineering knowledge: Apply the
knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization
to the solution of complex engineering problems.

3

Assignments

PO 2

Problem analysis: Identify, formulate, review
research literature, and analyze complex
engineering problems reaching substantiated
conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

Assignments

PO 4

Conduct Investigations of Complex
Problems: Use research-based knowledge and
research methods including design of
experiments, analysis and interpretation of data,
and synthesis of the information to provide valid
conclusions.

Assignments

3 = High; 2 = Medium; 1 = Low

X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

PROGRAM SPECIFIC OUTCOMES

Strength

Proficiency
Assessed
by

PSO 1

Design and Supervise Sub-Structures and Super
Structures for Residential and Public Buildings,
Industrial Structures, Irrigation Structures,
Power Houses, Highways, Railways, Airways,
Docs and Harbours

Assignments

PSO 2

Focus on Improving Performance of Structures
with reference to Safety, Serviceability and
Sustainable Green Building Technology.

Assignments

PSO 3

Make use of Advanced Structural Analysis and
Project Management Software for creating
Modern Avenues to succeed as an Entrepreneur,
Pursue Higher Studies and Career Paths.

3 = High; 2 = Medium; 1 = Low

XI MAPPING OF EACH CO WITH PO(s),PSO(s):

COURSE
OUTCOMES

PROGRAM OUTCOMES

PO PO| PO| PO| PO| PO| PO

5

PO

10

PO
12

CO1

CO 2

CO 3

CO 4

NSRS

v | - - - - - -
v’

NAYAYE
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PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
OUTCOMES| 1 [ 2 | 3 | 4 |5 |6 |7 |89 |10]11 |12 1 2 3
cos5 || -Tv T -T-T-T-T-T-T+v1T-T+vTTv1-71-
CO 6 vl - v - - - - - Vv |- - v -
XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:
PO’S No. of K
Oﬁgcuorrsrfes PSO’S Justification for mapping (Students will be able to) Coﬁgf}fggés
CO1 PO 1 | Recall the basic commands of AutoCAD for various 2
curves and scales using scientific principles and
engineering fundamentals
PO 5 | Understand Scales and Curves with different methods 1
conceptually and apply them in modeling a complex
engineering activity
PSO 3 | Make use of design computational and modeling 2
experimental tools for building career paths towards
innovative startups to be an entrepreneur.
CO 2 PO 1 | Recall the basic commands of AutoCAD for various 2
curves and scales using scientific principles and
engineering fundamentals
PO 3 | Understand the given problem statement related to 1
question formatted for engineering drawings and based
upon type use different AutoCAD commands .
PO 10 | Demonstrate the autocad commands to develop 2
sketches in multi sectional views of a solid object and
Illustrate to other views
CO 3 PO 1 | Develop expression for eccentricity and Identify the 1
appropriate type of curve for problem solving using
engineering sciences.
PO 3 | Use research based knowledge for different methods of 1
drawing engineering curves and draw with modern
tools
PO 10 | Develop the 3D images of the machine objects and 1
check the Interference of the post manufactured
objects
CO 4 PO 1 | Apply the engineering knowledge to classify 1
Cycloidal and involutes profiles in user Coordinate
System to draw engineering problems.
PO 3 | Build practical experience in building the real time 2
products, using industry standard and
collaboration technique in the field of curves.
PO 9 | Classify the scales for all types of drawings and 2
Simplify the image understanding
CO 5 PO 5 | Recall various types of scales and use principles of 2
BIS, and engineering fundamentals for engineering
applications like maps, buildings, bridges.
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Course PO’S . . . . No. of Key
Outcomes | pgo’s Justification for mapping (Students will be able to) C0$gfgfl}:§.les
CO 6 PO 1 | Make a use of an appropriate plane to draw different 2
position of points and lines to solve engineering
problems for solution enhancement
PO 5 | Recall various positions in coordinate system for points 2
and lines use principles of views, and engineering
fundamentals for completing the drawing
PO 12 | Develop the views of the plane projects and extend it 2
to Solve unknown images and provide solutions apart
from four planes of projections

XIII TOTAL COUNT OF KEY COMPETENCIES FOR CO - PO/ PSO MAP-

PING:
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
oOUTCOMES| 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2 3
CO1 3 - - - - - - - - - i, } - _
CO 2 3 - - - - - - - - 1 - - - - R
CO 3 3 - 1 - - - - - - 2 - - - R R
CO 4 3 - 2 - - - - - 2 - 2 - _
CO 5 3 - 2 - - - - - - 2 - 2 - _
CO 6 3 - 2 - - - - - - 2 - 1 - _
XIV PERCENTAGE OF KEY COMPETENCIES FOR CO - PO/ PSO
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
oUTCOMES| 1 2 3 4 5) 6 7 8 9 |10 | 11 | 12 1 2 3
CO1 100| - - - - - - - - - - - - -
CO 2 100 - | - | - | - | - -] -1]-1]a] - | - _ _ _
CcO 3 100| - | 40 | - - - - - - 160 | - - i, ; _
CO 4 100 - | 60 | - - - - - |60 - |60 60 - -
CO 5 100 - | 60 | - - - - - - |60 - |60 60 - -
CO6 100 - | 60 | - - - - - | 60 | - - 60 - -

XV COURSE ARTICULATION MATRIX (PO / PSO MAPPING):
CO’S and PO’S and CO’S and PSO’S on the scale of 0 to 3, 0 being no correlation, 1 being

the low correlation, 2 being medium correlation and 3 being high correlation.
0 - 0 < C< 5% — No correlation

1 -5 <C< 40% — Low/ Slight

2 -40 % <C < 60% —Moderate
3 - 60% < C < 100% — Substantial /High
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PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
outcomMes| 1 | 2 |3 | 4 |5 |6 |7 |89 |10]11 |12 1 2 3
CO 1 3 - - - - - - - - - - - - -
CO 2 3 - - - - - - - - 1 - - - - -
CO 3 3 - 1 - - - - - - 2 - - - - -
CO 4 3 - 2 - - - - - - 2 - 2 2 - -
CO 5 3 - 2 - - - - - - 2 - 2 2 - -
CO 6 3 - 2 - - - - - - 2 - - 1 - -
TOTAL 18 | - 7| 2 - - - - - 9 | - 4 5 - -
AVERAGE| 3 - | 1.7y - - - - - - | 1.8 - 2 | 167 - -
XVI ASSESSMENT METHODOLOGY-DIRECT:
CIE Exams PO 1 SEE Exams PO 1 Assignments PO 2
Laboratory PO 2 Student Viva - Certification -
Practices
Term Paper - 5 Minutes Video PO 4 Open Ended -
Experiments
Seminars PO 2

XVII ASSESSMENT METHODOLOGY-INDIRECT:

‘ X ‘ Assessment of mini projects by experts ‘ v’ ‘ End Semester OBE Feedback

XVIII SYLLABUS:

MODULE I

FUNDAMENTALS OF ENGINEERING DRAWING, SCALES
AND CURVES

Introduction to engineering drawing: Drawing instruments and accessories,
types of line, lettering practice and rules of dimensioning, geometrical
constructions, basic geometrical shapes; Scales: Types of scales, units of
length and their conversion, construction of scales, plain scale, diagonal scale,
vernier scale; Curves used in engineering practice and their constructions;
Conic sections, construction of ellipse parabola and hyperbola, special curves,
construction of cycloid, epicycloids, hypocycloid and involutes

MODULE II

ORTHOGRAPHIC PROJECTION, PROJECTION OF PLANES

Orthographic projection: Principles of orthographic projections, conventions,
first and third angle projections, projection of points, projection of lines, lines
inclined to single plane, lines inclined to both the planes, true lengths and
traces; Projection of planes: Projection of regular planes, planes inclined to
one plane, planes inclined to both planes, projection of planes by auxiliary
plane projection method.

MODULE III

PROJECTION OF SOLIDS

Projection of solids: Projections of regular solid, prisms, cylinders, pyramids,
cones. Solids inclined to one plane, solids inclined to both planes, projection
of solid by auxiliary Page — 5 plane projection method.
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MODULE IV | DEVELOPMENT OF SURFACES, ISOMETRIC PROJECTIONS

Development of surfaces: Development of lateral surface of right regular
solids, prisms, cylinders, pyramids and cones; [sometric projections: Principle
of isometric projection, isometric scale, isometric projections and isometric
views, isometric projections of planes, prisms, cylinders, pyramids, and cones

MODULE V | TRANSFORMATION OF PROJECTIONS

Transformation of projections: Conversion of isometric views to orthographic
views and conversion of orthographic views to isometric views..

TEXTBOOKS
1. N. D. Bhatt, “Engineering Drawing”, Charotar Publications, 49thEdition, 2012.

2. C. M. Agrawal, Basant Agrawal, “Engineering Drawing”, Tata McGraw Hill,
2ndEdition, 2013.

REFERENCE BOOKS:
1. K.Venugopal, “Engineering Drawing and Graphics”, New Age Publications, 2ndEdition,

2010
2. K. C. John, “Engineering Drawing”, PHI Learning Private Limited”, 2nd Edition, 2009.
3. Dhananjay. A. Johle, “Engineering Drawing”, Tata McGraw Hill, 1st Edition, 2008

WEB REFERENCES:
1. https://nptel.ac.in/courses/112105171/1

XIX COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No Topics to be covered CO’s Reference
T1: 4.1
OBE DISCUSSION
1 Discuss on Outcome based education
CONTENT DELIVERY (THEORY)
1 Principles of engineering drawing — various drawing CO1 T1:1.1
instruments and their uses. (general exercises).
2 History of Manual Drafting CO 1 T1: 2.3
3 Structure of drawing boards, lettering practice, dimensioning CO 2 T1: 3.1
Basic geometrical shapes, scales and its uses, plain, diagonal CO1 T1:3.3
scale
5 Curves used in engineering practice and their constructions CO1 T1: 4.3
6 Construction of ellipse parabola and hyperbola CO1 T1: 4.3.2
7 cycloid, epicycloids curves CO1 T1:3.3
8 Construction of hypocycloid and involutes CO 2 T1:3.4,
R1: 4.1
9 Principles of orthographic projections CO1 T1: 4.3
10 Conventions in Drawing — Lettering — BIS CO 2 T1:1.1
11 auxiliary plane projection method CO 2 T1: 2.1
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12 | True lengths and traces CO 2 T1:2.2
R1: 2.2.3
13 | Planes inclined to one plane CO1 T1: 2.3
14 | Planes inclined to both planes CO 2 T1: 3.1
15 Projection of planes by auxiliary plane CO1 T1:3.3
16 Plane projection method. CO 2 T1:3.4,
R1: 4.1
17 | Principles of orthographic projections, CO 2 T1: 4.1
18 | Projection of solids inclined to single plane. CO1 T1: 4.3
19 | Projection of solids inclined to a both planes. CO1 T1: 4.3.2
20 | Projection of solids Auxiliary plane method CO 1 T1:4.3
21 auxiliary plane projection method CO 2 T1:2.2
R1: 2.2.3
22 | True lengths and traces CO1 T1:2.2
23 Planes inclined to one plane CO 2 R1: 2.2.3
24 | Planes inclined to both planes CO1 T1: 2.3
25 | Projection of planes by auxiliary plane CO1 T1: 3.1
26 | Plane projection method. CO 2 T1: 4.3
27 | Principles of orthographic projections, CO1 T1: 4.3.2
28 | Projection of solids inclined to single plane. CO 2 T1: 3.1
29 | Projection of solids inclined to a both planes. CO 2 T1:3.3
30 | Projection of solids Auxiliary plane method CO 2 T1: 4.4
31 Draw the development of surfaces CO1 T1: 5.2
32 Draw the isometric projections CO 2 T1: 5.2.3
33 Convert the pictorial views to orthographic views CO 2 T1: 6.1
34 | lateral surface Development CO 2 T1: 8.1
35 | Right regular solids, prisms, cylinders CO1 T1:8.1.2
36 | Isometric projections CO1 T1: 3.1
37 | Isometric scale CO1 T1:3.3
38 | Transformation of projections: CO1 T1: 4.3
39 | Conversion of isometric views to orthographic views CO 2 T1: 4.3.2
40 | Conversion of orthographic to isometric CO1 T1:3.3
PROBLEM SOLVING/ CASE STUDIES
1 Calculating scales and proportions for all types of drawings CO1 R2:1.5
2 Estimating the lengths of curves in eclipse, hyperbola and CO 2 R2:5.5
parabola
3 Calculating points and planes of projections on V.P. and CO 6 R2:6.5
H.P.

4 Calculating surface area of section of prisms and pyramids CO 4 R2:3.5
5 Conversion of orthographic to isometric CO 2 R2:2.5
DISCUSSION OF DEFINITION AND TERMINOLOGY
1 Calculating curve points for ellipse, parabola and hyperbola CO 3 R4:1.5
2 Tracking the point of projection of point on planes CO 5 R3:2.5
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3 Tracing the surfaces of two dimensional planes and its CO 6 R4:5.5
projections
Conversion of orthographic to oblique projections CO 5 R1:3.5
5 Developing the surfaces of regular solids CO 5 R3:2.5
6 Solids Inclined to one planes CO 6 R2:5.5
DISCUSSION OF QUESTION BANK
1 Path curve calculations of parabola and hyperbola CcO1,3 R4: 1.1
2 Points projection on planes in I quadrant CO 2,6 T1: 3.5
3 Planes and surfaces projection on vertical planes CO 3,4 T1: 3.5
4 Section of Solids surfaces projection on planes CO1,2 T3: 2.5
5 Projection of Section of solids on both planes CO 5,6 T6: 3.5
Signature of Course Coordinator HOD,CE
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
Dundigal, Hyderabad - 500 043

COURSE DESCRIPTION

Course Title ENGLISH LANGUAGE AND COMMUNICATION
SKILLS LABORATORY
Course Code AHS101
Program B.Tech
Semester | CE
Course Type Foundation
Regulation R16
Theory Practical
Course Structure Lecture Tutorials | Credits | Laboratory Credits
- - - 2 1
Course Coordinator Dr. Jetty Wilson, Professor

I COURSE OVERVIEW:

This lab course is designed to introduce the students to create wide exposure on language learning
techniques regarding the basic elements of Listening, Speaking, Reading and Writing. In this lab the
students are trained in communicative English language skills, phonetics, word accent, word stress,
rhythm and intonation, oral presentations, extempore and Prepared-seminars, group-discussions, pre-
senting techniques of writing, participating role plays, telephonic etiquettes, asking and giving direc-
tions, information transfer , debates, description of persons, places, objects etc; . The lab encourages
the students to work in a group, engage in peer-reviews and inculcate team spirit through various
exercises on grammar, vocabulary, and pronunciation games etc. Students will make use of all these
language skills in academic, professional and real time situations.

II COURSE PRE-REQUISITES:

Level Course Code Semester Prerequisites

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
English Language and 70 Marks 30 Marks 100
Communication Skills

Laboratory

IV DELIVERY / INSTRUCTIONAL METHODOLOGIES:

Demo Video Lab Viva Questions Probing further
v v Worksheets v v Questions




V EVALUATION METHODOLOGY:

Each laboratory will be evaluated for a total of 100 marks consisting of 30 marks forinternal assessment
and 70 marks for semester end lab examination. Out of 30 marks ofinternal assessment, continuous
lab assessment will be done for 20 marks for the day today performance and 10 marks for the final
internal lab assessment.

Semester End Examination (SEE):The semester end labexamination for 70 marks shall be con-
ducted by two examiners, one of them beinglnternal Examiner and the other being External Examiner,
both nominated by thePrincipal from the panel of experts recommended by Chairman, BOS. The em-
phasis on the experiments is broadly based on the following criteria given in Table: 1

Sofware based

20 % To test the perfection of primary tonic stress accent, pre-tonic secondary stress
accent and post-tonic secondary stress accent.

20 % To test the performance to achieve neutralization of accent.

20 % To test the awareness while pronouncing gemination, elision and assimilation.

20 % To test the presentation skills in the ICS laboratory.

20 % To test the subject knowledge through viva.

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks (Table 1), with 20 marks for continuous lab assessment
during day to day performance, 10 marks for final internal lab assessment.

Component
Total Marks
Type of Day to day performance Final internal lab
Assessment assessment
CIA Marks 20 10 30

Continuous Internal Examination (CIE):
One CIE exams shall be conducted at the end of the 16th week of the semester. The CIE exam is
conducted for 10 marks of 3 hours duration.

1. Sofware based

Objective Analysis Design Conclusion Viva Total

4 4 4 4 4 20

2. Programming Based

Objective Analysis Design Conclusion Viva Total

Page 2



VI COURSE OBJECTIVES:

The students will try to learn:

1 Facilitate computer-assisted multi-media instructions to make possible individualized
and independent language learning.

11 The critical aspect of speaking and reading for interpreting in-depth meaning of the
sentences.

111 Use language appropriately for social interactions such as public speaking, group
discussions and interviews.

v Habituate using English speech sounds, word accent, intonation and rhythm.

VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO 1 | Discuss the prime necessities of listening skill for improving Understand
pronunciation in academic and non-academic purposes.

CO 2 | Summarize the knowledge of English phonetics for speaking accepted | Understand
language and describe the procedure of phonemic transcriptions and
intonation patterns.

CO 3 | Express about necessity of stressed and unstressed syllables in a word | Understand
with appropriate length and clarity.

CO 4 | Explain how writing skill fulfill the academic and non-academic Understand
requirements of various written communicative functions.

CO 5 | Generalize appropriate concepts and methods from a variety of Understand
disciplines to solve problems effectively and creatively.

CO 6 | Classify the roles of collaboration, risk-taking, multi-disciplinary Understand
awareness, and the imagination in achieving creative responses to
problems.
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COURSE KNOWLEDGE COMPETENCY LEVEL

6

COUNT

BLOOMS TAXONOMY

VIII HOW PROGRAM OUTCOMES ARE ASSESSED:

Program Strength Proficiency
Assessed by
PO 9 Individual and team work: Function effectively 3 Day-to-day
as an individual, and as a member or leader in evaluation /
diverse teams, and in multidisciplinary settings. CIE/SEE
PO 10 Communicate: effectively on complex Engineering 5 Day-to-day
activities with the Engineering community and with evaluation /
society at large, such as, being able to comprehend CIE/SEE
and write effective reports and design
documentation, make effective presentations, and
give and receive clear instructions
(Communication).
3 = High; 2 = Medium; 1 = Low
IX HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:
Program Strength | Proficiency
Assessed
by

PSO 1 Design and Supervise Sub-Structures and Super
Structures for Residential and Public Buildings,
Industrial Structures, Irrigation Structures, Power
Houses, Highways, Railways, Airways, Docs and

Harbours
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PSO 2 Focus on Improving Performance of Structures with - -
reference to Safety, Serviceability and Sustainable
Green Building Technology

PSO 3 Make use of multi physics, computational fluid - -
dynamics and flight simulation tools for building
career paths towards innovative startups,
employability and higher studies.

3 = High; 2 = Medium; 1 = Low

X JUSTIFICATIONS FOR CO - (PO, PSO) MAPPING -DIRECT:

COURSE PO’S

OUTCOMES

No. of Key
Competencies

Justification for mapping (Students will be able to)
PSO’S

COo1 PO 10 | Discuss the heeds of functional grammar and 5
punctuation tools in speaking and writing by
generating the clarity of an audio text.

CO 2 PO 9 | Define the meaning of individual work and team work 5
and also participate effectively to develop leadership
qualities among the diverse teams in multidisciplinary
settings.

CO 3 PO 10 | Describe the clarity of grammatical usage and the 5
obligation of punctuation marks in speaking and
writing.

CO 4 PO 10 | Choose suitable grammatical structures and 5
punctuation marks at speaking and writing areas
maintaining clarity at professional platform.

CO 5 PO 10 | Interpret the grammatical knowledge and punctuation 5
marks systematically towards providing the clarity in
speaking and writing.

CO 6 PO 10 | Demonstrate the role of grammar and punctuation 5
marks understanding the meaning between the sentences as
well as paragraphs in speaking or writing for a clarity.

XI MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT
OF PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

COURSE PROGRAM OUTCOMES PSO’S

OUTCOMES PO 9 PO 10 - PSO
CO1 - 5 - -
CO 2 3 - - -

CO 3 -

CO 4 -

CO 5 -

CO 6 -

O Ot Ot Ot
1
1
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XII ASSESSMENT METHODOLOGY DIRECT:

Laboratory
Practices

PO 9, PO 10 Student Viva PO 9, PO 10 Certification -

Assignments

XIII ASSESSMENT METHODOLOGY INDIRECT:

v Early Semester Feedback v FEnd Semester OBE Feedback

X Assessment of Mini Projects by Experts

XIV SYLLABUS:

WEEK I

INTRODUCTION ABOUT ELCS LAB..

Introducing Self and Introducing Others — feedback.

WEEK II

INTRODUCTION TO PHONETICS AND PRACTICING
CONSONANTS

Describing a person or place or a thing using relevant adjectives — feedback.

WEEK III

PRACTICING VOWEL SOUNDS.

JAM Sessions using public address system.

WEEK IV

STRUCTURE OF SYLLABLES.

Giving directions with help of using appropriate phrases — activities.

WEEK V

WORD ACCENT AND STRESS SHIFTS. - PRACTICE
EXERCISES.

Starting a conversation, developing and closing appropriately using fixed
expressions..

WEEK VI

PAST TENSE AND PLURAL MARKERS.

Role Play activities.

WEEK VII

WEAK FORMS AND STRONG FORMS.

Oral Presentation..

WEEK VIII

INTRODUCTION TO INTONATION- USES OF INTONATION -
TYPES OF INTONATION- PRACTICE EXERCISES.

Expresions In Various Situations.

WEEK IX

NEUTRALIZATION OF MOTHER TONGUE INFLUENCE
(MTI).

Sharing Summaries Or Reviews On The Topics Of Students’ Choice.

WEEK X

COMMON ERRORS IN PRONUNCIATION AND
PRONUNCIATION PRACTICE THROUGH TONGUE
TWISTERS.

Interpretation Of Proverbs And Idioms.

WEEK XI

LISENING COMPREHENSION.

Etiquettes.

Page 6




WEEK XII TECHNIQUES AND METHODS TO WRITE SUMMARIES
AND REVIEWS OF VIDEOS.

Writing Messages, Leaflets And Notices Etc.

WEEK XIII | COMMON ERRORS.

Resume Writing.

WEEK XIV | INTRODUCTION TO WORD DICTIONARY.
Group Discussions — Video Recording — Feedback.

WEEK XV INTRODUCTION TO CONVERSATION SKILLS.

Mock Interviews.

TEXTBOOKS
1. ENGLISH LANGUAGE AND COMMUNICATION SKILLS: LAB MANUAL

REFERENCE BOOKS:
1. . Meenakshi Raman, Sangeetha Sharma, “Technical Communication Principles and Practices”,

Oxford University Press, New Delhi, 3rd Edition, 2015.

2. Rhirdion, Daniel, “Technical Communication”, Cengage Learning, New Delhi, 1st Edition,
2009.

XV COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No Topics to be covered CO’s Reference
1 Introduction About Elcs Lab, Introducing Self And CO 2 R1: 1.2
Introducing Others — Feedback.
2 Introduction To Phonetics And Practicing Consonants, CO 2 R2: 25-30

Describing A Person Or Place Or A Thing Using Relevant
Adjectives — Feedback.

3 Practicing Vowel Sounds,Jam Sessions Using Public Address CO 2 R1: 28-
System. 29,49-54

4 Structure Of Syllables, Giving Directions With Help Of Using CO 3 R1: 23-38
Appropriate Phrases — Activities.

5 Word Accent And Stress Shifts. — Practice Exercises, Starting CO 3 R1: 24
A Conversation, Developing And Closing Appropriately Using
Fixed Expressions.

6 Past Tense And Plural Markers, CO 2 R3: 4.5
Weak Forms And Strong Forms,Oral Presentation. CO 2 R3: 4.6
Introduction To Intonation- Uses Of Intonation - Types Of CO 2 R2: 39-42
Intonation- Practice Exercises, Expresions In Various
Situations.

9 Neutralization Of Mother Tongue Influence (Mti), Sharing CO 2 R2: 5.2
Summaries Or Reviews On The Topics Of Students’ Choice.

10 Common Errors In Pronunciation And Pronunciation Practice CO 2 R1:42-43
Through Tongue Twisters, Interpretation Of Proverbs And
Idioms.

11 Lisening Comprehension, Etiquettes CO 5 R1:44-48
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12 Techniques And Methods To Write Summaries And Reviews CO 4 R1:107-
Of Videos,Writing Messages, Leaflets And Notices Etc. 110

13 Common Errors, Resume Writing. CO 4 R1:7.3

14 Introduction To Word Dictionary,Group Discussions — Video CO5 R1:7.3
Recording — Feedback.

15 Introduction To Conversation Skills,Mock Interviews. CO 6 R1: 54-58

XVI EXPERIMENTS FOR ENHANCED LEARNING (EEL):

S.No | Design Oriented Experiments.

1 Effective listening skills can be used in professional and personal
platforms in future.

2 By learning LSRW skills, students can enhance desired language skills to
fulfill their needs.

3 Practicing presentation skills will boost confidence at work place.

4 The overall experiments of the laboratory will lead to be an effective
communicator.

5 The Students will develop critical comprehensive skills to solve the career
related problems in future.

Signature of Course Coordinator
Dr. Jetty Wilson, Professor
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
Dundigal, Hyderabad - 500 043

CIVIL ENGINEERING
COURSE DESCRIPTION

Course Title ENGINEERING CHEMISTRY LABORATORY
Course Code AHS103
Program B.Tech
Semester I CE
Course Type FOUNDATION
Regulation TARE - R16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
- - - 2 1
Course Coordinator Mr G Mahesh Kumar, Assiatant Professor

I COURSE OVERVIEW:

The aim of this Engineering Chemistry laboratory is to develop the analytical ability of the students
by better understanding the concepts experimental chemistry. The experiments carried out like prepa-
ration of aspirin, thiokol rubber, conductometry, potentiometry, physical properties like viscosity and
surface tension of liquids. The volumetric analytical experiments like determination of hardness of
water, dissolved oxygen and copper in brass can be carried out in the laboratory.

II COURSE PRE-REQUISITES:

Level Course Code Semester Prerequisites Credits

IIT MARKS DISTRIBUTION:

Subject SEE Examination | CIE Examination | Total Marks
Engineering Chemistry 70 Marks 30 Marks 100
Laboratory

IV DELIVERY / INSTRUCTIONAL METHODOLOGIES:

Demo Video Lab Worksheets Viva Questions Probing Further
v v v v Experiments

V EVALUATION METHODOLOGY:

Each laboratory will be evaluated for a total of 100 marks consisting of 30 marks for internal as-
sessment and 70 marks for semester end lab examination. Out of 30 marks of internal assessment,
continuous lab assessment will be done for 20 marks for the day-to-day performance and 10 marks for
the final internal lab assessment.



Semester End Examination (SEE):The semester end lab examination for 70 marks shall be con-
ducted by two examiners, one of them being Internal Examiner and the other being External Examiner,

both nominated by the principal from the panel of experts recommended by Chairman, BOS.
The emphasis on the experiments is broadly based on the following criteria given in Table: 1

Experiment Based Programming based
20 % Objective Purpose
20 % Analysis Algorithm
20 % Design Programme
20 % Conclusion Conclusion
20 % Viva Viva

Continuous Internal Assessment (CIA):
CIA is conducted for a total of 30 marks (Table 1), with 20 marks for continuous lab assessment
during day to day performance, 10 marks for final internal lab assessment.

Component Laboratory
Total Marks
Type of Day to day Final internal lab
Assessment performance assessment
CIA Marks 20 10 30

Continuous Internal Examination (CIE):

One CIE exams shall be conducted at the end of the 16th week of the semester. The CIE exam is
conducted for 10 marks of 3 hours duration.
A. Experiment Based

Objective Analysis Design Conclusion Viva Total
2 2 2 2 2 10
B. Programming Based
Purpose Algorithm Program Conclusion Viva Total
2 2 2 2 2 10
VI COURSE OBJECTIVES:
The students will try to learn:
I The basic principles involved in chemical analysis and mechanism of synthetic organic
reactions. processes.
II The need and importance of quality of water for industrial and domestic use..
111 The measurement of physical properties like surface tension and viscosity.
v The knowledge on existing future upcoming devices, materials and methodology.
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VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO 1 | Identify Explain the mechanism of chemical reactions for synthesizing
drug molecules. for making a desired product with given work piece.

Understand

CO 2 | Determine Identify the total hardness, dissolved oxygen in water by
volumetric analysis for finding the hardness causing salts in water. to
demonstrating proficiency with hand tools common in fitting.

Apply

CO 3 | Create Make use of conductometric and potentiometric titrations for
finding the concentration of unknown solutions.to convert given shape
into useable elements using basic blacksmith techniques.

Apply

CO 4 | Organize the moulding techniques along with suitable tools Choose
different types of liquids for finding the surface tension and viscosity of
lubricants.

Apply

CO 5 | Develop Explain the preparation of synthetic rubbers for utilizing in
industries and domestic purpose. for manufacturing the tin boxes, cans,
funnels, ducts etc., from a flat sheet of metal.

Understand

CO 6 | Compare various electrical circuits by using conduit system of wiring
Relate the importance of different types of materials for understanding
their composition and applications.

Understand

COURSE KNOWLEDGE COMPETENCY LEVEL
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VIII HOW PROGRAM OUTCOMES ARE ASSESSED:

Program Strength

Proficiency

Assessed by

PO 1

Engineering knowledge:
of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of
complex engineering problems.

Apply the knowledge -

SEE/CIE

PO 2

Design/development of solutions: Problem -

analysis: Identify, formulate, review research
literature, and analyze complex engineering
problems reaching substantiated conclusions using
first principles of mathematics, natural sciences,
and engineering sciences

SEE/CIE

PO 7

Modern tool usage:
sustainability: understand the impact of the
professional engineering solutions in societal and
Environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

Environment and -

SEE/CIE

3 = High; 2 = Medium; 1 = Low

IX HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

Program

Strength

Proficiency
Assessed
by

PSO 1

Formulate and evaluate engineering concepts of -
design, thermal and production to provide solutions
for technology aspects in digital manufacturing.

PSO 2

Focus on ideation and research towards product -
development using additive manufacturing, CNC
simulation and high speed machining. .

PSO 3

Make use of computational and experimental tools -
for creating innovative career paths, to be an
entrepreneur and desire for higher studies.

3 = High; 2 = Medium; 1 = Low

X JUSTIFICATIONS FOR CO - (PO, PSO) MAPPING -DIRECT:

PO’S

synthesizing drug molecules by applying mathematical

expressions for finding the percentage of Aspirin by using

principles of science for solving engineering problems.

COURSE . . . . No. of Ke
OUTCOMES o Justification for mapping (Students will be able to) Competenci .
CO1 PO 1 | Explain the mechanism of chemical reactions for 3
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CO 2 PO 1 | Demonstrate the total hardness, dissolved oxygen in water 3
by volumetric analysis for finding the hardness causing
salts in water by applying mathematical expressions by
using principles of science for solving engineering
problems..

PO 2 | Identify the problem and formulate for finding the hardness 2

of water in terms of CaCQO3 equivalents with given
information and data by applying principles of science..

PO 7 | Identify the dissolved oxygen content in raw water and 2
reduce the pollutants in atmosphere to protect aquatic
organisms and know the impact in socio economic and
environmental contexts for sustainable development..

CO 3 PO 1 | Choose different electrodes for finding pH of unknown 3
solutions by applying mathematical expressions of cell
potential by using principles of science for solving
engineering problems.

PO 2 | Identify the problem formulation and abstraction for 2
calculating the concentration of unknown solutions by
applying normality of standard solution from the provided
information.

CO 4 PO 1 | Choose different types of liquids for finding the surface 3
tension and viscosity of lubricants by applying
mathematical expressions by using principles of science for
solving engineering problems..

PO 2 | Identify the problem formulation and abstraction for 2
calculating viscosity and surface tension of test liquids by
applying viscosity and surface tension of standard liquids,
density of liquids from the provided information.

CO5 PO 1 | Explain the preparation of synthetic rubbers for utilizing 2
in industries and domestic purpose by using principles of
science for solving engineering problems.

CO 6 PO 1 | Demonstrate the percentage of copper in brass, manganese 3
dioxide in pyrolusite by volumetric analysis using
mathematical expressions by using principles of science for
solving engineering problems. .

XI MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT
OF PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

COURSE PROGRAM OUTCOMES PSO’S
OUTCOMES PO 1 PO 2 PO 7

CO1 1

CO 2 1 2 - -

CO 3 1 2 - - -
CO 4 1 2 - - -
CO 5 - - 2 2 -
CO 6 1 - 2 2 2

3 = High; 2 = Medium; 1 = Low
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XII ASSESSMENT METHODOLOGY DIRECT:

CIE Exams PO 1, PO 2, SEE Exams PO 1,PO 2, Seminars
PO 7,
Laboratory PO 1,PO 2, Student Viva PO 1,PO5 Certification
Practices PO 7,
Assignments -

XIII ASSESSMENT METHODOLOGY INDIRECT:

v Early Semester Feedback v

End Semester OBE Feedback

X Assessment of Mini Projects by Experts

XIV SYLLABUS:

WEEK 1 PREPARATIONS OF ORGANIC COMPOUNDS
Preparation of Aspirin
WEEK 2 VOLUMETRIC ANALYSIS
Estimation of hardness of water by EDTA method
WEEK 3 CONDUCTOMETRIC TITRATIONS
Conductometric titration of strong acid Vs strong base
WEEK 4 POTENTIOMETRIC TITRATIONS
Potentiometric titration of strong acid Vs strong base
WEEK 5 CONDUCTOMETRIC TITRATIONS
Conductometric titration of mixture of acid Vs strong base
WEEK 6 POTENTIOMETRIC TITRATIONS
Potentiometric titration of weak acid Vs strong base.
WEEK 7 PHYSICAL PROPERTIES
Determination of surface tension of a given liquid using stalagmometer
WEEK 8 PHYSICAL PROPERTIES
Determination of viscosity of a given liquid by using Ostwald’s viscometer
WEEK 9 VOLUMETRIC ANALYSIS
Estimation of dissolved oxygen in water
WEEK 10 | PREPARATIONS OF RUBBER
Preparation of Thiokol rubber.
WEEK 11 | VOLUMETRIC ANALYSIS
Determination of percentage of copper in brass.
WEEK 12 | VOLUMETRIC ANALYSIS
Estimation of MnO 2 in pyrolusite
TEXTBOOKS

1. Vogel’s, “Quantitative Chemical Analaysis”, Prentice Hall, 6th Edition, 2000.

2. Gary D.Christian, “Analytical Chemistry” ,Wiley India, 6th Edition, 2007.

REFERENCE BOOKS:
1. A text book on experiments and calculation Engg. S.S. Dara.

2. Instrumental methods of chemical analysis, Chatwal, Anand, Himalaya Publications
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XV COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No Topics to be covered CO’s Reference
1 Preparation of Aspirin. CO 1, R1, R2
CO 2
2 Estimation of hardness of water by EDTA method. CO 2 R1, R2
3 Conductometric titration of strong acid Vs strong base CO 3, R1, R2
4 Potentiometric titration of strong acid Vs strong base. CO 3 R1, R2
5 Conductometric titration of mixture of acid Vs strong base CO 3 R1, R2
6 Potentiometric titration of weak acid Vs strong base CO 3 R1, R2
7 Determination of surface tension of a given liquid using CcO4 R1, R2
stalagmometer
8 Determination of viscosity of a given liquid by using Ostwald’s CO4 R1, R2
viscometer
9 Estimation of dissolved oxygen in water CO 2 R1, R2
10 Preparation of Thiokol rubber CO 5 R1, R2
11 Determination of percentage of copper in brass. CO 6 R1, R2
12 Estimation of MnO 2 in pyrolusite CO6 R1, R2
Signature of Course Coordinator HOD,CE

Mr. G Mahesh Kumar, Assistant Professor
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Civil Engineering

COURSE DESCRIPTION

Course Title IT WORKSHOP
Course Code ACS113
Programme B.Tech
Semester i
Course Type Foundation
Regulation IARE R-16
Theory Practical
Course Structure Lectures Tutorials Credits Laboratory Credits
- - - 3 15
Chief Coordinator Ms B. Pravallika, Assistant Professor

I.  COURSE OVERVIEW:

This course covers the basics of computer knowledge and demonstrates fundamental LaTex
programming techniques, spreadsheet files and terms including the most common latex functions
and the usage of the mathematical equations. This course helps to undertake future courses
organization and management of local area networks (LANS) wide area networks (WANS). The
applications of this course are to design, implement and maintain a basic web page.

Il. COURSE PRE-REQUISITES:

Level

Course Code

Semester

Prerequisites

Credits

1. MARKSDISTRIBUTION:

Subject

SEE Examination |CIA Examination

Total Marks

IT Workshop

70 marks

30 marks

100

IV. DELIVERY /INSTRUCTIONAL METHODOLOGIES:

Open Ended
Experiments

v

Demo Video

« | Lab Worksheets

+ | Viva Questions
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V. EVALUATION METHODOLOGY:

Each laboratory will be evaluated for a total of 100 marks consisting of 30 marks for internal assessment
and 70 marks for semester end lab examination. Out of 30 marks of internal assessment, continuous lab
assessment will be done for 20 marks for the day today performance and 10 marks for the final internal
lab assessment.

Semester End Examination (SEE):The semester end lab examination for 70 marks shall be conducted
by two examiners, one of them being Internal Examiner and the other being External Examiner, both
nominated by the Principal from the panel of experts recommended by Chairman, BOS.

The emphasis on the experiments is broadly based on the following criteria:

Experiment Based Programming based
20 % Obijective Purpose
20 % Analysis Algorithm
20 % Design Programme
20 % Conclusion Conclusion
20 % Viva Viva

Continuous Internal Assessment (CIA):

CIA is conducted for a total of 30 marks (Table 1), with 20 marks for continuous lab assessment during
day to day performance, 10 marks for final internal lab assessment.

Table 1: Assessment pattern for CIA

Component Laboratory
Total Marks
Type of Assessment Day to day performance |Final internal lab assessment
CIA Marks 20 10 30

Continuous Internal Examination (CIE):

One CIE exams shall be conducted at the end of the 16" week of the semester. The CIE exam is
conducted for 10 marks of 3 hours duration.

A. Experiment Based

Objective Analysis Design Conclusion Viva Total
2 2 2 2 2 10
B. Programming Based
Purpose Algorithm Program Conclusion Viva Total
2 2 2 2 2 10

V. HOW PROGRAM OUTCOMES ARE ASSESSED:
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Program Outcomes

Strength

Proficiency
assessed by

PO 1

Engineering knowledge: Apply the knowledge of mathematics,
science, engineering fundamentals, and an engineering specialization
to the solution of complex engineering problems.

Case study

PO 2

Problem analysis: Identify, formulate, review research literature,
and analyze complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences,
and engineering sciences

Lab Exercise

PO 3

Design/Development of Solutions: Design solutions for complex
engineering problems and design system components or processes
that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental
considerations

Lab Exercise,
Case study

PO 5

Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction
and modeling to complex engineering activities with an
understanding of the limitations.

Lab Exercise

3 = High; 2 = Medium; 1 = Low

VIl. HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:
- Proficiency
Program Specific Outcomes Strength assessed by
PSO 3| Make use of Computational and Experimental tools for Building Lab Exercise
2

Career Paths towards Innovation Startups, Employability and Higher
Studies.

3 = High; 2 = Medium; 1 = Low

VIIl. COURSE OBJECTIVES:

The students will try to learn

Preambles of Latex file to define document class and layout options.

The various templates Mathematical documents, presentations, and reports from latex

The fundamental concepts of computer networking.

How to Create a link within a web page.

IX. COURSE OUTCOMES:

After successful completion of the course, students will be able to:
Knowledge
CO No Course Outcomes Level
(Bloom’s
Taxonomy)
Co1 Make use of the LaTeX file to define document class and layout options Apply
for writing simple latex programs
CO2 Apply the paragraphs, design pages, create lists, tables, references, and Create
figures for preparing word documents and inserting figures using latex
CO3 Make use of the concepts beginning with basic formulas (inline) and Apply
centered and numbered equations (display math) and aligning multi-line
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equations to prepare mathematical documents

Co4 Develop large documents create complex projects building upon sub- Create
files for writing technical papers

Analyze various methods to either create or import graphics into Analyze

CO5
a LaTeX document
CO6 List the fundamental concepts of computer networking. Remember
COURSE KNOWLEDGE COMPETENCY LEVELS
2.5
2 _
1.5 -
1 _
0.5 -
O 1 T 1
apply create analyze remember
X. JUSTIFICATIONS FOR CO - (PO, PSO) MAPPING
Course POs/ A . . No. of key
Outcomes| PSOs Justification for mapping (Students will be able to) competencies
CO1 PO 1 | Describe latex, texworks, document class, and the installation 3
of latex using principles of mathematics, science, and
engineering fundamentals.

PO 2 | Describe latex, texworks, document class, and the installation of| 2
latex with Problem statement and system definition , Problem
formulation and abstraction

CO2 PO 1 | Demonstrate the use of latex for writing technical paper and 2
maintenance basic fundamentals of mathematics and
engineering fundamentals.

PO 2 | Demonstrate the use of latex for writing technical paper and 3
maintenance for the Problem statement and system
definition, Problem formulation and abstraction,

Information and data collection, Model translation

PO 3 | Demonstrate the use of latex for writing technical paper and 4
maintenance for of Investigate and define a problem and
identify constraints Manage the design process and evaluate
outcomes,

PO 5 | Demonstrate the use of latex for writing technical paper and 3

maintenance by Understanding of contexts in which
engineering knowledge can be applied, Understanding use of

technical literature , Understanding of appropriate codes of
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practice and industry standards.

PSO 3

Demonstrate the use of latex for writing technical paper

CO3

PO 2

Make use of basic formulas (inline) and centered and
numbered equations (display math) and aligning multi-line
equations to prepare mathematical documents for the Problem
statement and system definition, Problem formulation and
abstraction , Information and data collection, Model
translation

PO 3

Make Use of basic formulas (inline) and centered and
numbered equations (display math) and aligning multi-line
equations to prepare mathematical documents for the help of
Investigate and define a problem and identify constraints,
Manage the design process and evaluate outcomes

PO5

Make Use of basic formulas (inline) and centered and
numbered equations (display math) and aligning multi-line
equations to prepare mathematical documents by
Understanding of contexts in which engineering knowledge
can be applied, Understanding use of technical literature ,
Understanding of appropriate codes of practice and
industry standards.

PSO 3

Make Use of basic formulas (inline) and centered and
numbered equations (display math) and aligning multi-line
equations to prepare mathematical documents by using a set
of steps.

CO4

PO1

Define large documents, create complex projects ,building
upon sub-files for writing technical papers for the knowledge
of mathematics, science, and engineering fundamentals.

PO 2

Define Develop large documents create complex projects
building upon sub-files for writing technical papers for the
Problem statement and system definition, Problem
formulation and abstraction , Information and data
collection, Model translation

CO5

PO 2

Apply various methods to either create or import graphics into
a LaTeX document Problem statement and system definition,
Problem formulation and abstraction, Information and data
collection, Model translation

PO 3

Apply various methods to either create or import graphics into
a LaTeX document Investigate and define a problem and
identify constraints ,Understand customer and user needs

PO5

Apply various methods to either create or import graphics into
a LaTeX document by Understanding of contexts in which
engineering knowledge can be applied, Understanding use of
technical literature , Understanding of appropriate codes of
practice and industry standards.

PSO 3

Apply various methods to either create or import graphics into
a LaTeX document by using sequence of steps

CO6

PO1

Design Understand the fundamental concepts of computer
networking with basic fundamentals of mathematics and
engineering fundamentals.

PO 2

Design Understand the fundamental concepts of computer
networking by the Problem statement and system definition,
Problem formulation and abstraction , Information and
data collection, Model translation

PO 3

Design Understand the fundamental concepts of computer
networking by Investigate and define a problem and identify
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constraints ,Understand customer and user needs, Manage
the design process and evaluate outcomes

PO5 | Design Understand the fundamental concepts of computer
networking Understanding of contexts in which engineering
knowledge can be applied, Understanding use of technical
literature, Understanding of appropriate codes of practice
and industry standards.

PSO 3 | Design Understand the fundamental concepts of computer
networking by using sequence of steps

3 = High; 2 = Medium; 1 = Low

XIl. MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT OF

PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

Program Outcomes Program Specific
Course Outcomes
Outcomes PO1 PO2 PO3 POS PSO2
COo1 3 2
Co2 2 3 3 3
CO3 2 3 3
CO4 3 3
CO5 2 2 2
CO6 2 2 3 1
3 = High; 2 = Medium; 1 = Low
XIl. ASSESSMENT METHODOLOGIES-DIRECT
CIE Exams v SEE Exams v Assignments seminars
Iﬁfat)ctiirggzry v \S/til\]/(;em 4 Mini Project Certificatior

XI1.ASSESSMENT METHODOLOGIES-INDIRECT

4 Early Semester Feedback

4 End Semester OBE Feedback

b 4 Assessment of Mini Projects by Experts

XIV.SYLLABUS

LISTOFEXPERIMENTS

WEEK-1

LaTeX FORMATTING

Introduction of LaTex and LateX document formatting:

Create a LaTeX document with following formatting: All margins with 1.5, headings with bold, text with normal,
chapter name with blue color, line space with 1.5.

WEEK-2

TECHNICAL PAPER PREPARATION IN LaTeX
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Essential steps in writing the technical report:
Create a technical report according to IEEE format includes title of the paper, authors name and affiliations,
abstract and keywords, introduction section, background section, and other sections, references.

WEEK-3 FORMATTING MATHEMATICAL EQUATIONS IN LaTeX

Create a LaTeX document with following mathematical equations along with equation numbers in Italic format:
summation (represent in sigma symbol), integration, integral of summation, average of summation, trigonometric
equations, polynomial and non-polynomial equations

WEEK—4 GRAPHICS AND TABLES IN LaTeX

Create a LaTeX documents with images and image caption at centre alignment, table with thick border and table
caption with centre alignment, row height, content with cell centre alignment.
WEEK-5 VARIOUS FORMATTING STYLES IN LaTeX

Using LaTeX to create project certificate. Features to be covered:- Formatting Fonts in word, Drop Cap in word,
Applying Text effects, Using Character Spacing, Borders and Colors, Inserting Header and Footer, Using Date
and Time option in both LaTeX.

WEEK-6 EXCEL SPREADSHEETS

Spreadsheet Orientation: Accessing, overview of toolbars, saving spreadsheet files, Using help and resources.
Creating a Scheduler:- Gridlines, Format Cells, Summation, auto fill, Formatting Text

Calculating GPA - Features to be covered:- Cell Referencing, Formulae in spreadsheet — average, std.
deviation, Charts, Renaming and Inserting worksheets, Hyper linking, Count function, Sorting, Conditional
formatting.

WEEK-7 PREPARATION OF POWERPOINT PRESENTATION IN LaTeX

Student should work on basic power point utilities and tools in Latex which help them create basic power point
presentation. PPT Orientation, Slide Layouts, Inserting Text, Formatting Text, Bullets and Numbering,
IAuto Shapes, Lines and Arrows

WEEK-8 WEBPAGES CREATION AND DESIGNING

HTML, creating simple web pages, images and links, design of web pages.
Develop home page: Student should learn to develop his/her home page using HTML consisting of his/her photo,
name, address and education details as a table and his/her skill set as a list.

WEEK-9 WEB DESIGN FOR SAMPLE PROJECT

Create a webpage with HTML describing your department. Use paragraph and list tags.

Apply various colors to suitably distinguish key words. Also apply font styling like italics, underline and two
other fonts to words you find appropriate. Also use header tags.

Create links on the words e.g. “Wi-Fi” and “LAN” to link them to Wikipedia pages. Insert an image and create a
link such that clicking on image takes user to other page. Change the background color of the page.

/At the bottom create a link to take user to the top of the page.

WEEK-10 NETWORK CONNECTIVITY

Students should get connected to their Local Area Network and access the Internet. In the process they configure
the TCP/IP setting. Finally students should demonstrate how to access the websites and email.

WEEK-11 SURFING THE WEB

Web Browsers, Surfing the Web: Students customize their web browsers with the LAN proxy settings,
bookmarks, search toolbars and pop up blockers.

WEEK-12 ROUTER CONFIGURATION

Cabling a network using CCNA, basic and challenge router configuration, subnetting, practical test router
connections and settings, troubleshooting challenges
TextBooks:

1 A beginner guide to latex,learn latex in easy tutorials by chetan Shirore,2012
2 Peterson, Davie, Elsevier,—ComputerNetworksl,5 th Edition,2011
ReferenceBooks:

1.Introduction to Information Technology, ITL Education Solutions limited, Pearson Education India, 2005
2.LaTeX Companion — Leslie Lamport, PHI/Pearson.
3.David Anfinson and Ken Quamme, IT Essentials: PC Hardware and Software Companion Guide, Third
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Edition, Cisco Press, 2008

\WebReferences:

1. https://www.latex-tutorial.com/tutorials/https://tutorial.techaltum.com/webdesigning.html

XV. COURSE PLAN:
The course plan is meant as a guideline. Probably there may be changes.

V\l<|e0e. K Topics to be covered Course Outcomes Reference
1 LaTex Formatting co1 T141
2 Technical Paper Preparation In Latex COo1 T14.94.11
3 E(;trg(atting Mathematical Equations In CO 2 T1:3
4 Graphics And Tables In Latex co3 T1:18
5 Various Formatting Styles In Latex COo3 T1:18
6 Excel Spreadsheets CO 4 T1:10
7 IIDHreLp:tLaiion Of Powerpoint Presentation cos5 T1:28
8 Webpages Creation And Designing CcoO5 T1:29
9 Web Design For Sample Project CO5 T1:35
10 Network Connectivity CO6 T2:24
11 | Surfing The Web CO6 T2:26
12 Router Configuration CO6 T2:28

XVI.EXPERIMENTS FOR ENHANCED LEARNING (EEL):

S. No. Design Oriented Experiments
1 Assist student to design system calls in LaTex Systems.
2 Stimulate students to develop graphics programming
3 Encourage students to solve real time applications and prepare towards competitive examinations.

Prepared by:
Ms. B pravallika
Assistant Professor
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
Dundigal, Hyderabad - 500 043

CIVIL ENGINEERING
COURSE DESCRIPTION

Course Title BASIC WORKSHOP
Course Code AME101
Program B.Tech
Semester 1 CE
Course Type FOUNDATION
Regulation IARE - R16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
- - - 3 2
Course Coordinator Mr. GOOTY ROHAN, Assistant Professor

I COURSE OVERVIEW:

Engineering workshop Practice is intended to enhance the learning experience of the student about
engineering tools for cutting and measuring used in a workshop. Students are expected to gain
experience in hands on training as well as knowledge to carry out a particular process for making a
product using the basic manufacturing devices used in Workshop.

II COURSE PRE-REQUISITES:

Level Course Code Semester Prerequisites Credits

IIT MARKS DISTRIBUTION:

Subject SEE Examination | CIE Examination | Total Marks
BASIC WORKSHOP 70 Marks 30 Marks 100

IV DELIVERY / INSTRUCTIONAL METHODOLOGIES:

Demo Video Lab Worksheets Viva Questions Probing Further
v v v v Experiments

V EVALUATION METHODOLOGY:

Each laboratory will be evaluated for a total of 100 marks consisting of 30 marks for internal as-
sessment and 70 marks for semester end lab examination. Out of 30 marks of internal assessment,
continuous lab assessment will be done for 20 marks for the day-to-day performance and 10 marks for
the final internal lab assessment.

Semester End Examination (SEE):The semester end lab examination for 70 marks shall be con-
ducted by two examiners, one of them being Internal Examiner and the other being External Examiner,
both nominated by the principal from the panel of experts recommended by Chairman, BOS.

The emphasis on the experiments is broadly based on the following criteria given in Table: 1



Experiment Based

Programming based

20 % Objective Purpose
20 % Analysis Algorithm
20 % Design Programme
20 % Conclusion Conclusion
20 % Viva

Continuous Internal Assessment (CIA):

CIA is conducted for a total of 30 marks (Table 1), with 20 marks for continuous lab assessment

during day to day performance, 10 marks for final internal lab assessment.

Component Laboratory
Total Marks
Type of Day to day Final internal lab
Assessment performance assessment
CIA Marks 20 10 30

Continuous Internal Examination (CIE):

One CIE exams shall be conducted at the end of the 16th week of the semester. The CIE exam is
conducted for 10 marks of 3 hours duration.

A. Experiment Based

Objective Analysis Design Conclusion Viva Total
2 2 2 2 2 10
B. Programming Based
Purpose Algorithm Program Conclusion Viva Total
2 2 2 2 2 10
VI COURSE OBJECTIVES:
The students will try to learn:
I The application of jigs and fixtures, measuring, marking and cutting tools in various
types of manufacturing processes.
II The preparation of different joints in carpentry and fitting and also familiarizes wood

working machinery.

111 The concepts of forming processes by forging, black-smithy and tin-smithy with an
application extracts of Engineering Drawing.

vV The standard electrical wiring practices for domestic and industrial appliances.

A\ The current advancements in developing the prototype models through digital
manufacturing facilities.
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VII COURSE OUTCOMES:

After successful completion of the course, students should be able to:

CO1

Identify the conventional representation of materials and machine
elements for making a desired product with given work piece.

Apply

CO 2

Determine the ability to Produce Fitting jobs as per specified
dimensions in addition to demonstrating proficiency with hand tools
common in fitting.

Evaluate

CO 3

Create a desired shape with given metal rod by using fire and furnaceto
convert given shape into useable elements using basic blacksmith
techniques.

Create

CO 4

Organize the moulding techniques along with suitable tools for
producing casting of different and complex shapes using various patterns.

Apply

CO5

Develop the various engineering and household products by using tin
simthy instruments/machinesfor manufacturing the tin boxes, cans,
funnels, ducts etc., from a flat sheet of metal.

Apply

CO 6

Compare various electrical circuits by using conduit system of wiring
to prepare different types of electrical connection on the given circuit
boards using appropriate electrical tools.

Analyze

COURSE KNOWLEDGE COMPETENCY LEVEL
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VIII HOW PROGRAM OUTCOMES ARE ASSESSED:

Program

Strength

Proficiency

Assessed by

PO 1

Engineering knowledge: Apply the knowledge
of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of
complex engineering problems.

Lab Exercises

PO 3

Design/development of solutions: Design
solutions for complex engineering problems and
design system components or processes that meet
the specified needs with appropriate consideration
for the public health and safety, and the cultural,
societal, and environmental considerations.

CIA

PO 5

Modern tool usage: Create, select, and apply
appropriate techniques, resources, and modern
engineering and IT tools including prediction and
modeling to complex engineering activities with an
understanding of the limitations.

Lab Exercises

PO 11

Project management and finance:
Demonstrate knowledge and understanding of the
engineering and management principles and apply
these to one’s own work, as a member and leader in
a team, to manage projects and in multidisciplinary
environments.

SEE

3 = High; 2 = Medium; 1 = Low

IX HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:

Program

Strength

Proficiency
Assessed
by

PSO 3

Make use of modern computer tools for creating
innovative career paths, to be an entrepreneur and
desire for higher studies.

Lab

Exercises

3 = High; 2 = Medium; 1 = Low

X JUSTIFICATIONS FOR CO - (PO, PSO) MAPPING -DIRECT:

COURSE
OUTCOMES

PO’S

PSO’S

Justification for mapping (Students will be able to)

No. of Key
Competencies

CO1

PO 1

required joint.

Apply the knowledge of engineering fundamentals to join
given wooden pieces according to given sketch to develop

1

PO 3

design system components

Page 4
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PO 5

Develop the given resources and engineering tools into
proper fitment as given in the diagrammatical
representation.

PO 11

Demonstrate knowledge and understanding of the
engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

PSO 3

Make use of Experimental tools for Building Career Paths
towards Innovation Startups, Employability in different
mechanical trades.

CO 2

PO 1

Apply the knowledge of engineering fundamentals to join
given metal pieces according to given sketch to develop
required joint.

PO 5

Develop the given resources and engineering tools into
proper fitment as given in the diagrammatical
representation.

PO 11

Demonstrate knowledge and understanding of the
engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

PSO 3

Make use of Experimental tools for Building Career Paths
towards Innovation Startups, Employability in different
mechanical trades.

CO 3

PO 1

Apply the knowledge of engineering fundamentals to make
metal rod into given required shape according to given
sketch to develop required joint.

PO 5

Develop the given resources and engineering tools into
required shape as given in the diagrammatical
representation.

PSO 3

Make use of Experimental tools for Building Career Paths
towards Innovation Startups, Employability in different
mechanical trades.

CO 4

PO 1

Apply the knowledge of engineering fundamentals to make
the casting product from given materials according to
given sketch to develop required shape.

PO 3

Conversion of given design into a practical output using
design solution for complex engineering problems and
design system components.

PO 11

Demonstrate knowledge and understanding of the
engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

CO5

PO 5

Develop the given resources and engineering tools into
required shape as given in the diagrammatical
representation.
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PO 11 | Demonstrate knowledge and understanding of the 2
engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

CO 6 PO 1 | Apply the knowledge of engineering fundamentals to make 1
the required electrical connection according to given circuit
diagram to develop connection.

PO 5 | Develop the given resources and engineering tools into 2
proper fitment as given in the diagrammatical
representation.

PO 11 | Demonstrate knowledge and understanding of the 2

engineering and management principles and apply these to
one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.
PSO 3 | Make use of Experimental tools for Building Career Paths 2
towards Innovation Startups, Employability in different
mechanical trades.

XI MAPPING COURSE OUTCOMES LEADING TO THE ACHIEVEMENT
OF PROGRAM OUTCOMES AND PROGRAM SPECIFIC OUTCOMES

COURSE PROGRAM OUTCOMES PSO’S
OUTCOMES PO 1 PO 3 PO 5 PO 11 PSO 3
CO1 1 2 2 2
CO 2 1 - 2 2
CO 3 1 - 2 - 2
CO 4 1 2 - 2 -
CO 5 - - 2 2 -
CO 6 1 - 2 2

3 = High; 2 = Medium; 1 = Low

XII ASSESSMENT METHODOLOGY DIRECT:

CIE Exams SEE Exams Seminars -
v v
Laboratory Student Viva Certification -
Practices v v
Assignments -

XIII ASSESSMENT METHODOLOGY INDIRECT:

v Early Semester Feedback v End Semester OBE Feedback
X Assessment of Mini Projects by Experts
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XIV SYLLABUS:

WEEK 1

CARPENTRY-I

Batch I: Preparation of Tenon joint as per given dimensions.

Batch II: Preparation of Mortise joint as per given taper angle.

WEEK 2

CARPENTRY-II

Batch I: Preparation of dove tail joint as per given taper angle.

Batch II: Preparation of lap joint as per given dimensions.

WEEK 3

FITTING -1

Batch I: Make a straight fit for given dimensions.

Batch II: Make a square fit for given dimensions.

WEEK 4

FITTING - II

Batch I: Make a V fit for given dimensions.

Batch II: Make a semicircular fit for given dimensions.

WEEK 5

BLACKSMITHY- I

Batch I: Prepare S-bend for given MS rod using open hearth furnace.
Batch II: Prepare J-bend for given MS rod using open hearth furnace.

WEEK 6

BLACKSMITHY- II

Batch I: Prepare Fan hook for given dimensions.

Batch II: Prepare Round to Square for given dimensions.

WEEK 7

MOULD PREPARATION-I

Batch I: Prepare a wheel flange mould using a given wooden pattern.

Batch II: Prepare a bearing housing using an aluminum pattern.

WEEK 8

MOULD PREPARATION-II

Batch I: Prepare a bearing housing using an aluminum pattern.

Batch II: Prepare a wheel flange mould using a given wooden pattern.

WEEK 9

TINSMITHY- 1

Batch I: Prepare the development of a surface and make a rectangular tray for
given dimensions.

Batch II: Prepare the development of a surface and make a round tin for given
dimensions.

WEEK 10

TINSMITHY- II

Batch I: Prepare the development of a surface and make a Square Tin, for given
dimensions.

Batch II: Prepare the development of a surface and make a Conical Funnel for
given dimensions.

WEEK 11

ELECTRICAL WIRING-I

Batch I: Make an electrical connection of two bulbs connected in series.

Batch II: Make an electrical connection of two bulbs connected in parallel.

WEEK 12

ELECTRICAL WIRING-II

Batch I: Make an electrical connection of one bulb controlled by two switches
connected.

Batch II: Make an electrical connection of tube light.
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TEXTBOOKS

1. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., Elements of Workshop

Technology, Media promoters and publishers private limited, Mumbai, Vol. I 2008 and Vol. II
2010.

2. Kalpakjian S, Steven S. Schmid, Manufacturing Engineering and Technology, Pearson
Education India Edition, 4th Edition, 2002.

3. Gowri P. Hariharan, A. Suresh Babu, Manufacturing Technology — I, Pearson Education, 2008.

4. Roy A. Lindberg, Processes and Materials of Manufacture, Prentice Hall India, 4 th Edition,
1998.

5. Rao P.N., Manufacturing Technology, Vol. T and Vol. II, Tata McGraw-Hill House, 2017

REFERENCE BOOKS:
1. Gowri P. Hariharan, A. Suresh Babu, Manufacturing Technology — I, Pearson Education, 2008.

2. Roy A. Lindberg, Processes and Materials of Manufacture, Prentice Hall India, 4th Edition,
1998.

3. Rao P.N., Manufacturing Technology, Vol. I and Vol. II, Tata McGraw-Hill House, 2017.
XV COURSE PLAN:

The course plan is meant as a guideline. Probably there may be changes.

S.No Topics to be covered CO’s Reference
1 Tenon joint and Mortise joint. CO 1, T1:1.4,
CO 2 R1:1.2
2 Dove tail joint and Lap joint. CO 1, T1:1.5,
CO 2 R1:1.3
3 Straight fit and Square fit. CO 3, T2:12.2,
CO 4 R2:13.1
4 V fit and Semicircular fit. CO 3, T2:12.3,
CO 4 R2:13.4
5 S-bend and J-bend. CO 5, T3:9.1,
CO 6 R3:3
6 Fan and Round to Square shape. CO 5, T3:9.1,
CO 6 R3:3
7 Wheel flange and bearing housing. CO6 T4:1.9,
R2:1.8
8 Bearing housing and Wheel flange. CO 6 T4:2,
R2:1.9
9 Rectangular tray and Round tin. CO 6 T5:1.4,
R1:1.2
10 Make a Square Tin and Conical Funnel. CO 6 T5:1.7,
R2:1.3
11 Series connection and parallel Connection. CcO 6 T4:1.4,
R1:1.2
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12

One bulb controlled by two switches and tube light connection. CO 6, T5:7.1,
R3:3.8

XVI EXPERIMENTS FOR ENHANCED LEARNING (EEL):

S.No | Design Oriented Experiments

1 Divided Tenon Joint:
It is the simplest form of Mortise and tenon joint and this joint is made by fitting a short
tenon into a continuous groove. This joint has the advantage of being easy to cut and is
often used to make cabinet doors and other light duty frame and panel assemblies.

2 Cross Fitting:
It is the fundamental of type of fitting which are used fitting trade and it is formed by
joining the two inclined shaped cut specimens together and is often used to join the
universal bearings.

3 Hexagonal Headed Bolt:
Hexagonal bolts are large bolts with a six-sided head used to fasten wood to wood, or
metal to wood. These will have a tendency to spin as you tighten them.

4 Open scoop:
Open scoop is used for accurately dispensing powders and granules hygienically. It is
suitable for any hygienic application.

5 T-Pipe Joint:
T-pipe is a type of fitting which is T-shaped having two outlets at 90 degrees to the
main line. It is short piece of pipe with a lateral outlet.it is widely used as pipe fittings.

6 Grooved Pulley:
Grooved pulley often used to for holding a belt, wire rope or rope and incorporated into
a pulley. These sheave pins on a axle or bearing inside the frame of the pulley. This
allows wire or rope to move freely, minimizing friction and wear on the cable.

7 Bell Indicator circuit:
Bell indicator circuit is used where a bell and buzzers are needed to control from
different locations. Bell indicator circuit is also known as hoteling circuit where an
electric bell is controlled from more than one locations.

Signature of Course Coordinator HOD,CE

Mr.Gooty Rohan, Assistant Professor
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INSTITUTE OF AERONAUTICAL ENGINEERING

(Autonomous)
“é% S Dundigal, Hyderabad - 500 043
COURSE DESCRIPTION
Department CIVIL ENGINEERING
Course Title ENGINEERING MECHANICS
Course Code AME002
Program B. Tech
Semester IT
Course Type Foundation
Regulation IARE - R16
Theory Practical
Course Structure Lecture Tutorials Credits Laboratory Credits
3 1 4 - -
Course Coordinator Mr. B D Y Sunil, Assistant Professor
I COURSE PRE-REQUISITES:
Level Course Code Semester Prerequisites
B.Tech AHS002 1 Linear Algebra and Ordinary Differential
Equations

II COURSE OVERVIEW:

Engineering Mechanics is a branch of Physics that deals with the study of the system of forces acting
on a particle which is at rest or in motion. The course emphasizes thorough understanding of theories
and principles related to static and dynamic equilibrium of rigid bodies to acquire the analytical
capability required for solving engineering problems and is one of the foundation courses that forms
the basis of many of the traditional branches of engineering such as aerospace, civil and mechanical
engineering.

IIT MARKS DISTRIBUTION:

Subject SEE Examination CIE Examination Total Marks
Engineering Mechanics 70 Marks 30 Marks 100

IV . CONTENT DELIVERY / INSTRUCTIONAL METHODOLOGIES:

v" | Power Point Presentations | x | Chalk & Talk | v/ Assignments MOOC
v’

Open Ended Experiments | v~ Seminars X Mini Project | v/ Videos
x | Others

”




V EVALUATION METHODOLOGY:

The course will be evaluated for a total of 100 marks, with 30 marks for Continuous Internal Assess-
ment (CIA) and 70 marks for Semester End Examination (SEE). Out of 30 marks allotted for CIA
during the semester, marks are awarded by taking average of two CIE examinations or the marks
scored in the make-up examination.

Semester End Examination (SEE): The SEE is conducted for 70 marks of 3 hours duration. The
syllabus for the theory courses is divided into FIVE modules and each module carries equal weightage
in terms of marks distribution. The question paper pattern is as follows. Two full questions with
7either” or ”choice” will be drawn from each module. Each question carries 14 marks. There could
be a maximum of two sub divisions in a question.

The expected percentage of cognitive level of the questions is broadly based on the criteria given in
below Table.

Percentage of Cognitive Level Blooms Taxonomy Level
% Remember
% Understand
% Apply
% Analyze

Continuous Internal Assessment (CIA):

CIA is conducted for a total of 30 marks, with 25 marks for Continuous Internal Examination
(CIE) and 05 marks for Quiz \Alternative Assessment Tool (AAT).

Component Theory ‘ Total Marks
Type of Assessment CIE Exam Quiz \AAT
CIA Marks 25 05 30

Continuous Internal Examination (CIE):

Two CIE exams shall be conducted at the end of the 8" and 17** week of the semester re-
spectively. The CIE exam is conducted for 25 marks of 2 hours duration consisting of two
parts. Part—A shall have five compulsory questions of one mark each. In part-B, four out of
five questions have to be answered where, each question carries 5 marks. Marks are awarded
by taking average of marks scored in two CIE exams.

Quiz - Online Examination

Two Quiz exams shall be online examination consisting of 25 multiple choice questions and are
to be answered by choosing the correct answer from a given set of choices (commonly four).
Such a question paper shall be useful in testing of knowledge, skills, application, analysis,
evaluation and understanding of the students. Marks shall be awarded considering the average
of two quiz examinations for every course.

Alternative Assessment Tool (AAT)

This AAT enables faculty to design own assessment patterns during the CIA. The AAT converts
the classroom into an effective learning center. The AAT may include tutorial hours/classes,
seminars, assignments, term paper, open ended experiments, METE (Modeling and Experi-
mental Tools in Engineering), five minutes video, MOOCs etc. The AAT chosen for this course
is given in table

Concept Video Tech-talk Complex Problem Solving
40% 40% 20%
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VI COURSE OBJECTIVES:
The students will try to learn:

I

required for analyzing dynamic structures.

Develop the ability to work comfortably with basic engineering mechanics concepts

IT

accurate equilibrium equations.

Identify an appropriate structural system to studying a given problem and isolate
it from its environment, model the problem using good free-body diagrams and

I1I

Identify and model various types of loading and support conditions that act on
structural systems, apply pertinent mathematical, physical and engineering
mechanical principles to the system to solve and analyze the problem .

IV

field problems .

Understand the meaning of impulse and momentum, virtual work and solve the

Solids, Mechanics of Fluids etc .

Solve the problem of equilibrium by using the principle of work and energy and
vibrations for preparing the students for higher level courses such as, Mechanics of

VII COURSE OUTCOMES:
After successful completion of the course, students should be able to:

CO1

Make use of principles for rectilinear motion of particles to solve
problems in motion curves, rigid body motion and fixed axis rotation.

Apply

CO 2

Apply D’Alembert’s principle to a dynamic equilibrium system by
introducing the inertia force for knowing the acceleration and forces
involved in the system.

Apply

CO 3

Develop the relations for the motion of body in lift and on inclined
plane to identify the unknown forces and the forces due to gravity.

Create

CO 4

Understand the concept of virtual work to solve problems involving
displacements and time with respect to impact and impulse momentum
equation.

Understand

CO 5

Determine the effect of law of conversation of energy when the
system involves before and after collision.

Evaluate

CO 6

Develop the governing equation for momentum and vibrational
phenomenon of mechanical system by using energy principles for
obtaining co efficient and circular frequency.

Create
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COURSE KNOWLEDGE COMPETENCY LEVEL

2 2
2, — — |

1.5} :

COUNT
|
|
|

0.5 :

BLOOMS TAXONOMY

VIII PROGRAM OUTCOMES:

Program Outcomes

PO 1

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the solution
of complex engineering problems.

PO 2

Problem analysis: Identify, formulate, review research literature, and
analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering
sciences.

PO 3

Design/Development of Solutions: Design solutions for complex
Engineering problems and design system components or processes that meet
the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and Environmental considerations

PO 4

Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments, analysis
and interpretation of data, and synthesis of the information to provide valid
conclusions.

PO 5

Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern Engineering and I'T tools including prediction and
modelling to complex Engineering activities with an understanding of the
limitations

PO 6

The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO 7

Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO 8

Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.
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Program Outcomes

PO 9

Individual and team work: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.

PO 10

Communication: Communicate effectively on complex engineering
activities with the engineering community and with society at large, such as,
being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear
instructions.

PO 11

Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply these
to one’s own work, as a member and leader in a team, to manage projects
and in multidisciplinary environments.

PO 12

Life-Long Learning: Recognize the need for and having the preparation
and ability to engage in independent and life-long learning in the broadest
context of technological change

IX HOW PROGRAM OUTCOMES ARE ASSESSED:

Proficiency

PROGRAM OUTCOMES
Assessed by

Strength

PO 1

Engineering knowledge: Apply the 3
knowledge of mathematics, science, engineering
fundamentals, and an engineering
specialization to the solution of complex
engineering problems.

CIE/Quiz/AAT

PO 2

Problem analysis: Identify, formulate, review 1
research literature, and analyze complex
engineering problems reaching substantiated
conclusions using first principles of
mathematics, natural sciences, and engineering
sciences.

[CIE/Quiz/AAT]

PO 4

Conduct Investigations of Complex 1
Problems: Use research-based knowledge and
research methods including design of
experiments, analysis and interpretation of
data, and synthesis of the information to
provide valid conclusions.

Seminar/
Conferences /
Research
papers

3 = High; 2 = Medium; 1 = Low
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X HOW PROGRAM SPECIFIC OUTCOMES ARE ASSESSED:
PROGRAM SPECIFIC OUTCOMES Strength P:’ﬁ‘“ency
ssessed
by
PSO 1 Design and Supervise Sub-Structures and Super 3 Research
Structures for Residential and Public Buildings, papers /
Industrial Structures, Irrigation Structures, Group
Power Houses, Highways, Railways, Airways, discussion /
Docs and Harbours. Short term
courses
3 = High; 2 = Medium; 1 = Low
XI MAPPING OF EACH CO WITH PO(s),PSO(s):
PROGRAM OUTCOMES PSO’S
COURSE | PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PO| PSO| PSO| PSO
OUTCOMES| 1 2 3 4 5) 6 7 8 9 | 10 | 11 | 12 1 2 3
CO1 vl v - - - - - - - - - - - -
CO 2 - | v - - - - - - - - - - - - -
CO 3 - Vv - v - - - - - - - - - - -
CO 4 v - - - - - - - - - - - -
CO 5 v - - - - - - - - - - - - - -
CO 6 S VN N - - - - - - - v -

XII JUSTIFICATIONS FOR CO - PO/ PSO MAPPING -DIRECT:

Course
Outcomes

PO’S

PSO’S

Justificat