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Vision and Mission of the Department

Vision
The Department of Civil Engineering is striving to become as a world class academic centre for

quality education and research in diverse areas of civil engineering, with a strong social

commitment.

Mission
Mission of the department is to achieve international recognition by:

M1: Producing highly competent and technologically capable professionals.

M2: Providing quality education in undergraduate and post graduate levels, with strong emphasis

on professional ethics and social commitment.

M3: Developing a scholastic environment for the state — of —art research, resulting in practical

applications.

M4: Undertaking professional consultancy services in specialized areas of civil engineering.



Program Educational Objectives (PEOs)

PEO1: PREPARATION

Civil Engineering Graduates are in position with the knowledge of Basic Sciences in general
and Civil Engineering in particular so as to impart the necessary skill to analyze, synthesize
and design civil engineering structures.

PEO2: CORE COMPETENCE

Civil Engineering Graduates have competence to provide technical knowledge, skill and also to
identify, comprehend and solve problems in industry, research and academics, related to recent
developments in civil and environmental engineering.

PEO3: PROFESSIONALISM

Civil Engineering Graduates are successfully work in various Industrial and Government
organizations, both at the National and International level, with professional competence and
ethical administrative insight so as to be able to handle critical situations and meet deadlines.

PEO4: SKILL

Civil Engineering Graduates have better opportunity to become a future researchers/ scientists
with good communication skills so that they may be both good team-members and leaders with
innovative ideas for a sustainable development.

PEOS: ETHICS

Civil Engineering Graduates are framed to improve their technical and intellectual capabilities
through life-long learning process with ethical feeling so as to become good teachers, either in a

class or to juniors in industry.



PROGRAMME OUTCOMES (POs)

On completion of B.Tech in Civil Engineering Programme, Graduates will have to

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

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

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

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.

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

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

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

Communication: Communicate effectively on complex engineering activities with the
engineering community and with t h e 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.

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.

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.

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.



11)

12)

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.

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.
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Course Name: ENGINEERING CHEMISTRY (2022-23 R)
Course Code: U20CYBJO1
The learning of Engineering chemistry helps:

e Acquire knowledge about atomic and molecular orbitals.

o Identify the structure of unknown/new compounds with the help of
spectroscopy.

e Demonstrate adequate acquired knowledge of the techniques to characterize
surfaces and materials.

o Understand the causes of corrosion, its consequences and methods to
minimize corrosion and to improve industrial designs.

e Apply thermal analysis techniques to determine thermal stability of solids
and thermodynamic transitions of the specimen.

e Understand the mechanisms of major classes of organic reactions, including

substitutions, eliminations and additions.

Pt
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LESSON PLAN

Name of the Department
Name of the School

Program Name/Code

Academic Year / Semester :

Course Name/Code

a. No. of Credits

b. Total Contact Hours :

CHEMISTRY
SCHOOL OF BASIC SCIENCES
B.TECH (ALL BRANCHES) / FIRST YEAR

2022-2023/ ODD SEMESTER

ENGINEERING CHEMISTRY/U20CYBJ01

S

70 (Theory) + 20 (Experiment)

Staff Name / ID Dr. G.NITHYA /5343
Teaching| P d | Completed| B1°0™S
Hours Topic CO | Reference g§| tropose ompleted| Taxonom
Tool Date Date
y Level
UNIT-1
Atomic and Molecular structure
Introducti to At
j | ntroduction to Atom and col| Ri T2 [10.10.2022 [10.10.2022 1
molecules
1 | Schrodinger equation CO1 R1 Tl 11.10.2022 [12.10.2022 2
1 Particle in a box solution CO1 R1 T1 12.10.2022 | 13.10.2022 4
1 Molecular orbitals theory COl1 R1 T1 13.12.2022 14.10.2022 )
MOT diagram of diatomic
1 CO1 R1 T2 17.10.2022 117.10.2022 4
molecules
MOT diagram of hetero nuclear
1 ] ] CO1 R1 T2 18.10.2022 119.10.2022 4
diatomic molecules
1 Huckel’s rule COl1 R1 T2 19.10.2022 (20.10.2022 2
m-molecular orbitals of AWV
2 butadiene and benzene ol Rl L abdl0:2002 e &
26.10.2022
p | Introduction to Crystal Field  flvgq [ gy T2 £6.10.2022 27.10.2022 2
Theory
{ | CFIDiagramof Octahedral 1 g | gy T1 7102022 D8.10.2022 4
complex
j | CFTDiagramof Octahedral | g | gy T1  B1.10.2022 B1.10.2022 4
complex
| | Energy level diagrams for Col| RI T3  01.11.2022 [03.11.2022 4
transition metal ions
{ | Magnetic properties of COl| RI T3  02.11.2022 [04.11.2022 4
transition compounds.
UNIT -1
Fundamentals and Applications of Spectroscopy
Spectroscopy Introduction &
1 CO2 R2 T2 02.11.2022 (07.11.2022 2

Electro Magnetic Spectrum




UV-Visible spectroscopy CO6 | R2 T2  03.11.2022 (07.11.2022
Electronic Transition Level of
6

UV-Visible spectroscopy CcoO R2 T2 07.11.2022 [09.11.2022
Instrumentation and working
procedure of UV-Visible CO6 | R2 T2  08.11.2022 |10.11.2022
Spectroscopy
Applications of Electronic

Cco2 R2 T1 09.11.2022 [16.11.2022
spectroscopy
Principles of Rotational

CO2 R2 T2 10.11.2022 [17.11.2022
spectroscopy
Principles of Vibrational

CO2 R2 T2 14.11.2022 |18.11.2022
spectroscopy
Instrumentation and working

CO2 R2 T2 15.11.2022 [21.11.2022
procedure of IR Spectroscopy
Applications of IR Spectroscopy | CO2 R2 T1 16.11.2022 1£3.11.2022
Selection rules and Applications
of rotational and Vibrational Cco2 R2 T2 17.11.2022 24.11.2022
spectroscopy
Principle of Nuclear magnetic

CO2 R2 T2 18.11.2022 P4.11.2022
resonance spectroscopy
Instrumentation and working

CO2 q1. 11,
procedure of NMR Spectroscopy Re e pi-lil2072" (5. 112022
'H and *C NMR Chemical shift
in NMR Spectroscopy CcO2 R2 T2  22.11.2022 [28.11.2022
Applications of Nuclear magnetic

CcOo2 R2 T1 23.11.2022 [29.11.2022
resonance spectroscopy

UNIT -II1
Surface characterization and Ionization Energy

Introduction of X-ray
Photoelectron Spectroscopy CO3 R3 T2 4112022 [(30.11.2022
(XPS)
Application of X-ray
Photoelectron Spectroscopy CO3 R3 Tl P8.11.2022 [01.12.2022
(XPS)
Introduction of X-ray Diffraction

CcoO 29.11. 2.12.
Spectroscopy (XRD) 3 R3 T2 29.11.2022 |02.12.2022




Applications of X-ray Diffraction
Spectroscopy (XRD) CO3 R3 T1 30.11.2022 [06.12.2022
State equation of Real gases CO3 | R3 Tl 01.12.2022  [07.12.2022
Critical phenomena CO3 | R3 Tl 05122022 [8.12.2022
Effective nuclear charge,
. A CO3 R3 T1 06.12.2022 [12.12.2022
penetration of orbitals
Electronic configurations,
Aufbau principle, Hunds Rule CO3 | R3 T2 07.12.2022 [13.12.2022
and Pauling exclusion principle,
Atomic and Ionic Size according 14.12.2022
P CO3 R3 T2  {08.12.2022 &
to periodic table 15.12.2022
Ionization energies, Electron
affinity & Electronegativity and | cO3 | R3 T2 (12122022 [16.12.2022
the periodic trends
Polarizability of diatomic, poly
atomic molecules and Oxidation | CO3 R3 T2 13.12.2022 [19.12.2022
states
Coordination numbers and
. CO3 R3 T2 14.12.2022  [20.12.2022
geometries
Geometries in Coordination
. CO3 R3 T2 15.12.2022 [21.12.2022
Compounds with examples
UNIT-1V
Thermodynamics and Corrosion
Hard soft acids and base concept | CO4 | R4 T2  119.12.2022 [22.12.2022
Application of hard soft acids
CO4 R4 T2 R0.12.2022 [23.12.2022
and base
Introduction of thermodynamic
functions energy, entropy and CO4 R4 T2  D1.12.2022 [26.12.2022
free energy
Applications of Energy, Entropy
CO4 R4 T1 £2.12.2022 [27.12.2022
and free energy
EMF Cell potentials CO6 R4 T2 N6.12.2022  [29.12.2022
Nernst equation CO6 R4 T2 07.12.2022 [30.12.2022
Oxidation reduction solubility
= CO4 R4 T2 P8.12.2022 (02.01.2023
equilibria




solubility equilibria in water CO4 R4 e n9.12.2022 [03.01.2023
) 04.01.2023
Water Chemistry CO4 | R4 T2 02012023 &
05.01.2023
Introduction to Corrosion CO4 R4 ™  103.01.2023 [06.01.2023
Corrosion and its types CO4 | R4 T2  [04.01.2023 [09.01.2023
Demonstrate the Methods of
. . CO4 R4 T2 05.01.2023 |11.01.2023
corrosion control with examples
UNIT -V
Synthesis of Organic compounds, Reactions and Mechanisms
Discover the Mechanism of CO5 RS - 09.01.2023  [12.01.2023
substitution reactions (SN1) o o
Discover the Mechanism of CO5 | RS T3 [10.01.2023 [17.01.2023
substitution reactions (SN2) o T
Discuss the Addition reactions COs RS - 11012023 18.01.2023
and Elimination reactions (E1) T o
Discuss the Addition reactions
and Elimination reactions (E2) COS5 RS Tl 12.01.2023  [19.01.2023
Mechanism)
Classify the Oxidation, reducti
assify the Oxidation, recuction | cog | Rs T2 [17.012023 [23.01.2023
reactions
Classify the cyclization and rin
ify the cyelizat & |co6| RS T2 [18.01.2023 [24.01.2023
opening reactions
Explain the optical activity,
absolute configuration and CO5 R5 T2 19.01.2023 [25.01.2023
Conformational analysis
Discuss the Structural isomers
. CO5 R5 T2 23.01.2023 [30.01.2023
with examples
Discuss the Stereoisomers with
CO5 R5 T2 24.01.2023 [31.01.2023
examples
Explain the Configurations,
xpiain the L-OmIEWATONS CO5 | RS T3 5.01.2023 [01.02.2023
symmetry, and chirality
Discuss the Enanti ith
iscuss the Enantiomers wi CO6 RS . £0.012023  103.02.2023
examples
Discuss the diastereomers with
seuss the diastereomets Wi CO6 | RS T3 [1.012023 [06.02.2023
examples
Represent the Synthesis of
commonly used drug molecules CO6 RS T1 01.02.2023 07.02.2023
with Examples.




Blooms —|
Taxonomy
Level

Teaching | Proposed Completed

HOURS LAB EXPERIMENTS CO | Reference | 4.\ Date Date

Determine the hardness (Ca*")
of water using EDTA -
Complexometric method

2 | Analyze the amount of Cco2 R6 T4  [14.10.2022 {13.10.2022 C
calcium present in given
water sample using titration
method

Estimate the amount of
chloride content in a water
sample.

2 CO2 R6 T4 [28.10.2022 20.10.2022 C
Analyze the amount of
chloride present in given
water sample using
Argentometric method
Determine the strength of an
acid using pH meter

2 | Determine strength of HCl| CO4 R6 T4  [04.11.2022 27.10.2022 B
using standard NaOH by
measuring the pH changes.
Determine the strength of an
acid by conductometry.

2 | Determine strength of HCl| CO4 R6 T4 11.11.2022103.11.2022 B
acid using standard NaOH by
measuring conductometry
method.

Determine the strength of a

mixture of acetic and

hydrochloric acid by
2 CO4 R6 T4 18.11.2022{10.11.2022 B
conductometry

Find out the strength of a
mixture of acid by measuring

conductometry method.
Determine the ferrous ion

2 using potassium dichromate | CO2 R6 T4 25.11.2022(17.11.2022 C

by potentiometric titration.




Find out the ferrous ion
present in the given solution
by potentiometric titration.

Determine the molecular
weight of a polymer by
viscosity average method

Analyze the molecular weight

of given polymer solution

CO4

R6

T4

02.12.2022

24.11.2022

Determine  adsorption  of
oxalic/acetic  acid  from
aqueous solution by activated
carbon

Find out the adsorption of
acids in aqueous solution by

activated carbon

CO4

R6

T4

09.12.2022

08.12.2022

Determine the rate constant of
acid hydrolysis of an ester.
Find out the rate constant acid

hydrolysis of an ester.

CO4

R6

T4

16.12.2022

15.12.2022

Determine the amount of
sodium carbonate, sodium
hydroxide in a mixture by
titration.

Find out the mixture of bases

in titration method

CO4

R6

T4

23.12.2022

29.12.2022




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Bharath Institute of Higher Education and Research (BIHER)

Reference Description
Code

R1 Concise Inorganic Chemistry: 5th Edition by J.D. Lee, Wiley, 2008

R2 William Kemp, Organic Spectroscopy, 3"Edition., Macmillan, 2009

R3 Inorganic Chemistry: Principles of Structure and Reactivity, 4th Edition,1983

R4 Peter Atkins, Julio de Paula, and James Keeler Atkins Physical Chemistry, 11th Edition,
2017.

R5 Morrison R.T. and Boyd R.N., Organic Chemistry, 6th Edition, New York, 1976

R6 Chemistry Laboratory —I & II, Dr. A. P. Srikanth, R. Komalavalli, Shreem
Bhuvaneswari publications , Ch-44, 2009
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INDIVIDUAL TIME TABL!



Bharath Institute of Higher Education and Research
B.Tech, First Year 2022-2023 - TERM I

Dr. P. KAMARAJ,

Individual Time Table

DEPARTMENT OF CHEMISTRY

SEE — D1, H1, K1 (9 Hours)

Day/ 1 11 111 | A% A" VI viI
Period 9.00 9.50 AM - 10.50 AM —| 11.40 AM 1.30PM - 220PM- [3.10PM -
AM — 10.40AM 11.40 AM _ 2.20 PM 3.10PM |[4.00PM
9.50 12.30 PM
AM
MON
B L
TUE SEE
R
Sec K1 b
WED I = NI See
A C Sec H1
THUR SEE K SEE H
Sec K1 Sec HI
FRI SEE SEE
Sec H1 Sec K1
Dr. G. MATHUBALA, SEE - D, II Year CSE, MECH (12 Hours)
Day/ 1 1 111 v \" \" | \211
Period 9.00 9.50 AM - 10.50 AM - 11.40 AM 1.30PM - [220PM- |3.10PM
AM — 10.40AM 11.40 AM = 2.20 PM 3.10 PM -
9.50 12.30 PM 4.00 PM
AM
MON SEE M4 SEE M3 Il Year
B L CSE
TUE Engg. R Engg. Chemistry U I1 Year
Chemistry Lab MECH
Lab E Sec S N SEE M3
Sec S - C
WED Il Year SEE II Year CSE
A | MECH H Sec D
K SEE M3
THUR SEE [ I1 Year SEE M4
Sec D MECH
- ) SEE M4
FRI SEE I1 Year CSE
Sec D




Dr. DAISY RANI,

Engg Chem S & T, SEE — R & H (18 Hours)

Day/ I II 181 v A% \%¢ VII
Period| 9.00 AM—| 9.50 AM - 10.50 AM —| 11.40 AM 1.30PM - [220PM - |3.10PM
9.50 AM 10.40AM 11.40 AM = 220 PM 3.10PM =
12.30 PM 4.00 PM
MON Engg. SEE SEE Engg
Chemistry Sec R Sec H Chemistry
Sec T B L Sec S
TUE Engg. Engg Chem
R U Chemistry Sec S
| E N | SecT
WED | Engg Chem Engg. SEE Foundation
Sec S Chemistry C Sec H of Chemistry
A Sec T H
THUR SEE SEE Engg Chem
Sec H Kl Secr Sec S
FRI Engg. Chemistry Engg. Engg. SEE
LAB Chemistry Chemistry Sec R
Sec T LAB Sec T
Sec T
NEW STAFF, Engg Chem: D,El; SEE- M — (17 Hours)
Day/ I II Il v \% VI VII
Period] 9.00 AM - | 9.50 AM — 10.50 AM - 11.40 AM 1.30PM - R20PM- |3.10PM -
9.50 AM 10.40AM 11.40 AM - 220 PM 3.10PM [4.00 PM
12.30 PM
MON Engg. Chemistry Engg. |
Lab Chemistry
Sec D B Lab L
Sec D
TUE R U
E N
WED Engg. Chemistry Engg. C
Lab Chemistry
Sec El A Lab H
K Sec El
THUR
FRI




Dr. SIVARANJAN, Sections: Engg Chem: F,Gl; SEE-K- (17 Hours)

10.50 AM -
11.40 AM

Engg.
Chemistry
Sec G1

Engg.
Chemistry
Sec F

Engg. Engg. Chemistry

R Chemistry LAB
__SecGl Sec F
Engg. Chemistry
LAB
Sec G1

Engg.
Chemistry
Sec F
Engg. Engg.
Chemistry Chemistry
Sec F Sec G1

Engg.
Chemistry
Sec Gl

Engg.
Chemistry

| Sec F

Dr.V.L. CHANDRA BOSS, Engg Chem - H, J1; SEE- B1 - (17 Hours)
| Il \% VI Vil
9.00 AM—| 9,50 AM — L30PM- 220PM- [3.10PM -
9.50 AM 10.40AM 2.20PM 3.10PM |4.00 PM
‘__ |

Engg. Chemistry/B]
LAB
Sec J1

Engg.
Chemistry

Sec H

SEE Engg. Engg.
Sec B | Chemistry Chemistry
Sec H Sec J1

Engg. En gg—.
Chemistry Chemistry

Sec H Sec Jl

THUR Engg. Engg. Chemistry
Chemistry LAB
Sec J1 Sec H

FRI Engg. Engg.
Chemistry Chemistry
e ____L_.SM | Sec J1



Dr. S. ROSY CHRISTY, Sections: Engg Chem: K, L1;

Day/ 1 Il
Period| 9-00 AM— 9,50 AM -
9.50 AM 10.40AM

 MON

TUE

WED Engg.
Chemistry Sec Fl
Sec L1
THUR Engg.
Chemistry

Sec L1

FRI SEE
Sec Fl

R
E
A

| K

m v
10.50 AM | 11.40 AM—
_ 12.30 PM
11.40 AM
\7 Engg.
Chemistry
| SecK
Engg. -
Chemistry
Sec L1
l
Engg.
Chemistry
Sec K
Engg.
Chemistry
Sec K

Dr. G. Nithya, Sections: Engg Chem: P, Al,

Engg.
Chemistry
LAB

Chemistry
Sec Al

SecP |

Engg.
Chemistry

Sec Al

10.50 AM | 11.40 AM —

12.30 PM

Engg. Engg.

Chemistry | Chemistry
Sec P Sec Al
Engg. Chemistry
LAB
Sec P

SEE- F1 — (17 Hours)

" Engg. Chemistry

LAB
Sec L1
Engg. Chemistry
LAB
Sec K

oI e WA =l o

Engg.
Chemistry
Sec K

Chemistry
Sec L1

SEE — B, F (17 Hours)

Chemistry

Chemistry
Sec P




Dr. Senthil Kumar — Sections - D & P1

Day/ I I1 I v \Y% VI A1
Period 9.00 | 9.50 AM - 10.50 AM -| 11.40 AM 1.30PM - R20PM- [3.10 PM -
AM — 10.40AM 11.40 AM . 220PM | 3.10PM |4.00 PM
9.50 12.30 PM
AM
MON
B L
TUE R U Pl
WED N N D Pl
A C
THUR K M H 2
D
FRI D M
|
DR. BALU
Day/ I I I v \% \%! A1
Period| 9.00 AM - 9.50 AM -~ 10.50 AM —| 11.40 AM 1.30 PM - 2.20 PM - |3.10 PM -
9.50 AM | 10.40AM 11.40 AM - 220PM | 3.10PM |4.00 PM
12.30 PM
MON Eng. SEE SEE
Chem/P1 N1 Sec P
B L
TUE Eng. Chem/P1 Eng. Engg.
R | Chem/P1 U Chemistry
E N Sec D
WED SEE Eng. Engg.
Sec P A Chem/P1 | € Chemistry
K| H| Sec D
THUR SEE Engg. Eng. SEE
NI Chemistry Chem/P1 Sec P
Sec D
FRI Eng. Engg. SEE
Chem/P1 Chemistry NI
| Sec D
DR. MANJULA Sections: Engg Chem: B, C1,E1 SEE-MI1 - (21 Hours)
Day/ I II il v \% VI VII
Period| 9.00 AM—| 9.50 AM - 10.50 AM| 11.40 AM - 1.30PM - 220PM- |3.10PM
9.50 AM 10.40AM - 12.30 PM 220 PM 3.10 PM =
11.40 AM 4.00 PM
MON SEE Engg. Engg. Engg.
Sec M1 Chemistry Chemistry Chemistry
Bl Sec Cl L Sec El Sec B
TUE Engg. SEE Engg. Engg.
Chemistry Sec M1 R Chemistry U Chemistry
Sec El E Sec B N Sec Cl
WED Engg. Engg. Chemistry Engg.
Chemistry Lab C Chemistry
Lab A Sec C1 H Sec B
- Sec Cl 3
THUR Engg. B ‘ SEE Engg. Engg.




Dr. K. Rajendran -

Engg Chem: M, R & Al (Lab) — (17 Hours)

Day/ ' I 11 | 11 IV A\ VI VII
Period| 9.00 AM-| 9.50 AM — 10.50 AM - 11.40 AM 1.30 PM - 2.20PM- |3.10 PM -
9.50 AM 10.40AM 11.40 AM | = 220rPM 3.10 PM |4.00 PM
B { | 12.30 PM
MON Engg. Engg. Chemistry Lab Engg.
Chemistry Sec Al Chemistry
Lab B L Sec M
Sec Al
R U
TUE | E Engg. N Engg.
Chemistry Chemistry
- I Sec M C Sec R
WED A Engg. H Engg.
Chemistry Chemistry
| Sec R Sec M
THUR Engg. Engg. Engg. Chemistry
Chemistry Chemistry LAB
Sec R Sec M Sec R
FRI Sec R Engg. Chemistry
Engg. | LAB
Chemistry | ; Sec M
Dr. John Santhosh Kumar: SEE: P & J1 (6 Hrs)
Day/ | I 11 ‘_ ITI v | A% VI VII
Period, 9.00 AM—| 9.50 AM — 10.50 AM —| 11.40 AM 1.30PM - 220PM- |[3.10PM
9.50 AM 10.40AM 11.40 AM == 2.20PM 3.10 PM =
12.30 PM 4.00 PM
MON
TUE Bl SEE L
R Sec J1 U
WED E N SEE/
SECM
"~ THUR A SEE | ©
K Sec J1 H
FRI SEE
Sec J1
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Profile of an Individual Course

Part A- Introduction of the Course

Engineering chemistry course focuses on introduction to the atoms, molecules and their
characterisation using spectroscopic techniques, as well as thermodynamic functions and
principles involved in corrosion and its control, followed by organic reaction mechanisms, its
isomerism, optical activity and synthesis of common drug molecules are discussed.

Course Code Course Category Course Title L i P C

U20CYBJ01 |Basic Science ENGINEERING CHEMISTRY| 3 1 2 5

Name of the Course Co-ordinator | Dr. G.NITHYA Pre-requisite +2

Course Offering Dept/School Department of Chemistry Contact Hrs: 90 Hours

Total Marks: 100

Course Objective and Summary

The main objective of the course is to understand the concepts of chemistry to lay the groundwork
for subsequent studies in the fields such as mechanical, civil, electrical and electronics engineering
etc. To develop the interest among the students regarding chemistry and their applications in
engineering. They learn the use of fundamental principles and tools used to predictions of
molecules. To introduce the students to the principles of optical and electron microscopy, X-ray
diffraction and various spectroscopic techniques




COURSE OUTCOMES(COs) Bloom’s
level

COl| Analyze atomic, molecular orbitals of organic, inorganic molecules to 4
identify structure, bonding, molecular energy levels

CO2| Utilize the principles of Spectroscopic technique in analysing and 3,C
explaining the structure and properties of molecules

CO3| Rationalize bulk properties using thermodynamic consideration and 4
periodic properties of elements

CO4| Utilize the concept of thermodynamics in understanding and executing 3.B
thermodynamically driven chemical reactions

CO5| Perceive the importance of stereochemistry in synthesizing organic 2
molecules applied in pharmaceutical industries

CO6| Utilize the concepts in chemistry for technological and apply in 3
quantitative analyses and estimations for physical and chemical
characteristics

Imitation (A), manipulation (B), precision (C), articulate (D), naturalisation (E)-Psychomotor

Mapping / Alignment of Cos with PO & PSO
(H/M/L indicates strength of correlation) 3-High, 2-Medium, 1-Low

1| Cos |PO1|PO2|PO3PO4 PO5 PO6 [PO7 POS [PO9 PO10PO11[PO12JPSO1[PSO2 [PSO3
/PO&
PSO
2| COl 3 - 3 - - - = . s 2 -
CO2 3 - - 3 3 - - - - - -
CO3 - 3 - - - - - - - 2 -
CO4 3 3 - 3 - - - - B - -
COs - 3 3 - - - - - - - -
CO6 - |- 2 = - = = = 2 2 B
3 |Category| Basics Science(BS)

(Tick mark or level of correlation: 3-High, 2-Medium, 1-Low)




COURSE CONTENT
UNIT I - Atomic and Molecular structure

Schrodinger equation— Introduction — Derivation — Particle in a box solution —
Applications for conjugated molecules — Forms of the hydrogen atom wave functions — Plots of
these functions to explore their spatial variations. Molecular orbitals of diatomic molecules-
Homonuclear — Heteronuclear diatomic molecules- Equations for atomic orbital — Equation for
molecular orbitals — Energy level diagrams of diatomic. Introduction — Explanation —z-molecular
orbitals of butadiene — m-molecular orbitals benzene — Aromaticity — Introduction — Explanation —
Crystal field theory — Introduction ~Explanation — Energy level diagrams for transition metal ions

—Magnetic properties of transition compounds.
(Contact Hours — 14)

UNIT II - Fundamentals and Applications of Spectroscopy

Spectroscopy — General introduction and Explanation; Types of Spectroscopy — Basic
concepts and Principles of Electronic spectroscopy, Rotational spectroscopy and Vibrational
spectroscopy — Applications of rotational and vibrational spectroscopy of diatomic molecules —
Selection rules — Nuclear magnetic resonance spectroscopy — Introduction, principle,

Instrumentation and applications.
(Contact Hours — 14)

UNIT III - Surface characterization and Ionization Energy

XPS (X-ray Photoelectron Spectroscopy) — Introduction — Explanation — Diffraction
and Scattering of solids — Explanation — Ionic, dipolar interaction — Vander waals interaction —
Equation of state of real gases — critical phenomena — Effective nuclear charge, penetration of
orbitals — Variations of s, p, d and f orbital energies of atoms in the periodic table — Electronic
configurations, atomic and ionic sizes — [onization energies, electron affinity and electronegativity

— Polarizability, oxidation states — Coordination numbers and geometries.

(Contact Hours — 14)



UNIT IV —~Thermodynamics and Corrosion

Hard soft acids and bases — Thermodynamic functions: energy, entropy and free
energy. Estimations of entropy and free energies. Free energy and emf. Cell potentials, the Nernst
equation and applications. Acid base, oxidation reduction and solubility equilibria. Water
chemistry — Corrosion and its control.

(Contact Hours — 14)

UNIT V - Synthesis of Organic compounds, Reactions and Mechanisms

Introduction to type of reactions involving substitution-Addition-Elimination,
oxidation and reduction reactions- Cyclization and ring opening reactions. Optical activity,
Absolute = configurations-Conformational analysis-Isomerism in transition metal complex.
Representation of 3 dimensional structures — Structural isomers and stereoisomers —
Configurations and symmetry and chirality — Enantiomers, diastereomers. Introduction-Synthesis
of commonly used drug molecules-Examples.

(Contact Hours — 14)

Chemistry Laboratory (Contact Hours — 20)

List of Experiments

1. Determine the hardness (Ca2+) of water using EDTA — Complexometric method (CO2).

o

. Estimate the amount of chloride content in a water sample (CO2).

(']

. Determine the strength of an acid using pH meter (CO4).

. Determine the strength of an acid by conductometry (CO4).

- Determine the strength of a mixture of acetic and hydrochloric acid by conductometry (CO4).
- Determine the ferrous ion using potassium dichromate by potentiometric titration (CO2).

- Determine the molecular weight of a polymer by viscosity average method (CO4).

. Determine adsorption of oxalic/acetic acid from aqueous solution by activated carbon (CO4).

O 0 N1 O

. Determine the rate constant of acid hydrolysis of an ester (CO4).

10. Determine the amount of sodium carbonate, sodium hydroxide in a mixture by titration (CO4).



2. Alignment of topics of the courses with Co’s — learning outcome
U20CYBJO01 - ENGINEERING CHEMISTRY
S.NO. | Summary of the Course Content | Hours (L) | Hours |Alignment to
(T) co
UNIT -1
ATOMIC AND MOLECULAR STRUCTURE
1. Remember the atomic and molecular level, quantum 2 CO1
numbers for derivation of Time dependent and Time
Independent Schrodinger equation
2. Explain of Particle in a box solution (one dimensional) 2 COl
and illustrating the conjugated molecules
2, Introduction of Molecular orbitals theory for diatomic 2 CO1
molecules
4. Demonstrate of MOT diagram of homo and hetero 1 COl1
nuclear diatomic molecules with examples
5. Analyse the Energy level diagrams of diatomic 2 Col1
molecules, Equations for atomic and molecular orbitals
6. Explain of m-molecular orbitals of butadiene and 1 1 CO1
benzene
7 Examine the CFT Diagram of Octahedral complex 1 CO1
8. Explain of CFT Diagram for Tetrahedral Complex Assignment Co1
9. Correlate the Energy level diagrarﬁs for transition metal 2 COl1
ions and Magnetic properties of transition compounds.
UNIT 11
FUNDAMENTALS AND APPLICATIONS OF SPECTROSCOPY
10. | Introduction and Types of Spectroscopy 1 CO2
11. | Discuss the basic concepts, Principles of UV-Visible 1 CO6
spectroscopy and Electronic Transition Level
12. | Demonstrate the Instrumentation and working | CO6
procedure of UV-Visible Spectroscopy
13. | Applications of Electronic spectroscopy 1 CO6
14. | Discuss the basic concepts and Principles of Rotational 2 CO2
and Vibrational spectroscopy
15. | Demonstrate the Instrumentation and working 2 CO2
procedure of IR Spectroscopy
16. Explain.of selection rules and Applications of rotational 2 CO2
and Vibrational spectroscopy of diatomic molecules
17. | Introduction and principle of Nuclear magnetic 1 CO2
resonance spectroscopy
18. | 'Hand C NMR Chemical shift in NMR Spectroscopy 1 1 CO2
19. | Applications of Nuclear magnetic resonance 1 CO2




spectroscopy

UNIT 111

SURFACE CHARACTERIZATION AND IONIZATION ENERGY

20. | Introduction of X-ray Photoelectron Spectroscopy 2 CO3
(XPS) & its applications

21. | Instrumentation and application of XRD Assignment CO3

22. | Explain of lonic, dipolar and Vander Waals interaction 2 CO3

23. | Deduce the equation of state of real gases — critical 2 CO3
phenomena

24. | Explain of Effective nuclear charge, penetration of 1 CO3
orbitals

25. | Express the electronic configurations, Hund rule 1 CO3

26. | Explain Atomic and Ionic Sizes according to periodic 1 CO3
table

27. | Express the lonization energies, Electron affinity, 2 CO3
Polarizability and Oxidation states

28. | Analyse the Coordination numbers and geometries 1 CO3

29. | Analyse the geometries in Coordination Compound I CO3

UNIT IV
THERMODYNAMICS AND CORROSION

30. | Remember the Hard soft acids and bases with examples 2 CO4

31. | Explain the thermodynamic terms: system, 1 CO4
surroundings and universe

32. | Establish the entropy and free energies 1 CO4

33, | Introduction and Explanation of EMF Cell potentials | CO6

34. | Solve the Nernst equation and applications 1 CO6

35. | Explain the Acid base, oxidation reduction and 2 CO4
solubility equilibria

36. | Introduction and explanation of water Chemistry 2 CO4

37. | Classify the types of corrosion and its significant 2 CO4

38. | Demonstrate the Methods of corrosion control with 1 CO4
examples

UNIT V
SYNTHESIS OF ORGANIC COMPOUNDS, REACTIONS AND MECHANISMS

39. | Discover the Mechanism of substitution reactions (SN1 2 COs
& SN2)

40. | Discuss the Addition reactions and Elimination 2 CO5
reactions (E1 & E2 Mechanism)

41. | Classify the Oxidation, reduction, cyclization and ring 2 CO6
opening reactions

42. | Explain the optical activity, absolute configuration and 1 COs
Conformational analysis

43. | Discuss the [somerism in transition metal complex and | Assignment CO6
Representation of 3 dimensional structures with




examples

44,

Distinguish the Structural isomers and Stereoisomers 2
with examples

COs

45.

Explain the Configurations, symmetry, and chirality 1

CO5

46.

Discuss the Enantiomers and diastereomers with 2
examples

CO6

47.

Represent the Synthesis of commonly used drug 1 1
molecules with Examples.

CO6

Chemistry Laboratory (Contact Hours — 20)

Determine the hardness (Ca**) of water using EDTA — Complexometric

method
Analyse the amount of calcium present in given water sample using
titration method.

CO2

Estimate the amount of chloride content in a water sample.
Analyse the amount of chloride present in given water sample using
Argentometric method.

CO2

Determine the strength of an acid using pH meter
Determine strength of HCI using standard NaOH by measuring the pH
changes.

CO4

Determine the strength-of an acid by conductometry.
Determine strength of HCI acid using standard NaOH by measuring
conductometry method.

CO4

Determine the strength of a mixture of acetic and hydrochloric acid by

conductometry.
Find out the strength of a mixture of acid by measuring conductometry

method.

CO4

Determine the ferrous ion using potassium dichromate by potentiometric

titration.
Find out the ferrous ion present in the given solution by potentiometric

titration.

CO2

Determine the molecular weight of a polymer by viscosity average method
Analyse the molecular weight of given polymer solution

CO4

Determine adsorption of oxalic/acetic acid from aqueous solution by

activated carbon
Find out the adsorption of acids in aqueous solution by activated carbon

CO4

Determine the rate constant of acid hydrolysis of an ester.
Find out the rate constant acid hydrolysis of an ester.

CO4

10.

Determine the amount of sodium carbonate, sodium hydroxide in a
mixture by titration.
Find out the mixture of bases in titration method

CO4




Part C- Assessment and Evaluation

Assessment Pattern Theory

There are four Continuous Learning Assessments (CLAs) for theory course Engineering Chemistry.
CLA 1 for 30 marks with unit 1 (full unit) and unit 2 (first half of the unit 2).

CLA 2 for 30 marks with unit 3 (full unit) and unit 2 (second half of the unit 2).

CLA 3 for 30 marks with unit 4 (full unit) and unit 5 (full unit).

CLA 4 for 10 marks (Assignments).

CO WEIGHTAGE
, WEIGHTAGE

s . THEORY LAB

Ccol1 20% -

CO2 16% 30%

CO3 20% -

CO4 16% 70%

COs5 12% -

CO6 16% -

Engineering Chemistry/ U20CYBJ01
[ CO’s Tests (Mark)
CLA1 CLA2 CLA3 CLA 4
Assignments (marks)

CO1 16 marks 4 marks
CO2 8 marks 12 marks
CO3 ) 18 marks 2 marks
CO4 14 marks
CO5 10 marks
CO6 6 marks 6 marks 4 marks
Total 30 marks 30 marks 30 marks 10 marks

Assessment Pattern for LAB

There are four Continuous Learning Assessments (CLAs) for the lab course Engineering Chemistry.
CLA 1 for 30 marks with experiments 1 to 3.

CLA 2 for 30 marks with experiments 4 to 6.

CLA 3 for 30 marks with experiments 7 to 10.

CLA 4 for 10 marks (observation & viva-voce).



Engineering Chemistry Laboratory/ U20CYBJ01

Tests (Marks)
CO’s Observations & Viva Voce
CLA1 CLA?2 CLA3
CLA4
C0O2 20 marks 10 marks 5 marks
CO4 10 marks 20 marks 30 marks 5 marks
Total 30 marks 30 marks 30 marks 10 marks
Final Examination — Weightage 50%
THEORY

CO’s 100 MARKS

CO1 20 marks

CO2 12 marks

CO3 20 marks

CO4 18 marks

CO5 14 marks

CO6 16 marks

LAB
100 MARKS
CO’s
EXPERIMENTS RECORD & VIVAVOICE
CO2 &CO4 70 marks 30 marks
Total 70 marks 30 marks

Part D-Learning Resources

. Text Books

. Concise Inorganic chemistry: 5" Edition by J.D. Lee, Wiley, 2008.

B Bhatt, 2009.

William Kemp, Organic Chemistry, 3" Edition. Mac Millan, 2009.

Introduction to Chemical Engineering Thermodynamics, J.M. Smith, H.C. Ness, M. Abbott,

Morrison R.T and Boyd R.N., Organic Chemistry, 6!" Edition, New York, 1976.



7. Reference Books
1. Inorganic Chemistry: Principles of Structure and Reactivity, 4" Edition, By James E.
Huheey, Medhi 1983.
2. Peter Atkins, Julio de Paula, and James keeler Atkins Physical Chemistry, 11t Edition,
2017.
3. Chemistry Laboratory —1 & II, Dr. A. P. Srikanth, R. Komalavalli, Shreem Bhuvaneswari
publications , Ch-44, 2009

8. Other Resources (Online Resources or others)

i) hitps:/nptel.ac.in/courses/122/101/122101001/ Atomic Structure. Structural Chemistry

i) https:/nptel.ac.in/courses/122/101/122101001/ Titrations : Acid-Base, Redox and Complexometric

{
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AVE EQUATION

Heisenberg & Louis de Broglie dual behaviour of alectron, an Austrian physicist Erwin Schrédinger developed his
legendary equation by making the use of wave-particle duality and classical wave equation. Schrodinger wave
equation is a mathematical expressicon describing the energy and position of the electron in space and time, taking

IA(

into account wave nature of the electron inside an atom.

— Faf — _Nmm .@.N
EY g m

8mwZm \ Ax2

e

[ —h? ;g2 as g\
mqmzuhmkh dy mmip

+ +¢+w._nm
8rim\dx® o8y? 0z2 v=£y

~h? ﬁ._%a__ %y  d*yY

-h? (3% m,.e 3%

8m2m\ dx? mu\w * 322

+ Vi — Ep =0

m_wﬂ mm__c %y 8m*m
axZ mu\m g dz? ¥ h? (& =Lw =10

Schrbdinger shared the Nobel Prize for Physics with PA.M. Dirac in 1933
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The Schrodinger wave equation may be represented in several forms, in order to understand the
concept involved, ccnsider a wave traveling in a string along the x-axis with velocity v and it examines
its application to the motion of a particle in a one-dimensional box gives the form of the Schrodinger

wave equation that is appropriate for motion in the X direction:

¥ 9

W e ) dw Bam .

I Ll T SN -+ — (E—-Flit=10
A dx #i

where m = mass, E = total energy and

o . V = potential energy of the particle.

The wave motion in a string.

Now let us rewrite the Schrodinger equation for the specific case of the particle in the one-dimensional box
where V=0

1Y L i3 i T . " LT S
dy  Sam s femE  d% Ko rl

5+ —(£ — Vih = 0 == = — s — ma. ﬂﬂw—.ﬁﬁﬂ nrh =
o h- A E ﬂ _Imullr ﬂ- —&H Jllmu.,.
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Energy

1s
H atomic orbitals \

Bonding H, molecular orbital
molecular orbital

Bonding in some Homonuclear di-atomic molecules

Molecular Orbital Diagram (H,)

Y Bond Order =—— =

V' Electronlc conflguration of H atom 15!
' Electronic configuration of H, molecule 157

=1

,;_..e:zam..c

Y Molecule has no unpaired electron hence it s diamagnetic

Diatomic molecules: Thea bonding im He

SAtom hMolecule A Lorm
K 1, | 8
Antibonding

molecular orbital @@ . A
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MO Diagram of Li, molecule

V' Electronic configuration of Li atom 157 2

Bmmd v Electronic configuration of Li, molecule 015%0*]s? 02¢°

P Nb=No 42
l%mm.m v Bond Q&&.ulmmm ==z

1l Qsd 4
_._E d " Molecule has no unpaired electron hence it s diamagnefic

/
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i
\ @Q_m\ |l._,_“_vl
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15
Be atom

Be, molecule
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Unstable molecule
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Types of magnetism
Paramagnetism and Diamagnetism

Diamagnetic Paramagnetic
Atoms with unpaired T electrons are T NN
I . Electron pairing L
called par msm.QBQQQ. No unpaired electrons At least one
Paramagnetic atoms are attracted to a lingalted eesiion
magnet. B ——> B —
Atoms with paired T4 electrons are ST . .- T
: ; pin alignment wit e e
called diamagnetic. mageticifield B :
Diamagnetic atoms are repelled by a Badiii W
magnet. Anti-parallel Parallel
Reaction to s - B s <=
magnets Very weakly repelled Attracted

Field bends slightly Field bends toward
away from the material the material

Effect on magnetic
field lines

*
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possible Lewis
structures
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"
'+ N=03}

N=1525* 2p°
0=1526°2pf

Bond Order=2.5
Bond Length=1.15A

v Molecule has one unpaired electron

hence it is paramagnetic
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DEGENERACY OF ORBITALS
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= Hypothetical
= ._ Situation of
- d - orbital

Free metal ion Metal ion plus Ligands Splitting because of

o, (negative point charges) octahedral ¢ crvstal tield

Crystal field splitting:-
The degeneracy of d-orbital s splits by ligand field or the energy of d-orbital becomes differentiated in
presence of ligand. This effect js known as crystal field splitting. The gain in bonding energy achieved in this

way is called crystal field stabilization energy (C.F.S.E.). Dand q are called Differential of quanta
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Octahedral Vs Tetrahedral
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THE POSSIBLE TYPE OF ELECTRONIC TRANSITIONS

In UV-Vis spectroscopy the elections undergo transitions involving o, n and n elections. There are six type of

transitions are possible. They are m.E) Q<

1. o— o* transition, In alkanes & single bond QAE M v

compounds like H,, Li,, CH,. Q<\<~M
A

2. n — o* transition, In oxygen, Nitrogen, Sulfur,

——F— —— ¢ (anti-bording)

halogen containing single bond compounds. b

3. m— Tr* transition, In alkenes, alkynes, carbonyl like

1 (anti-bonding)
unsaturated compounds, B,, C,, CO, CN. f * 4 o /

4. n — * transition, Carbonyls, Nitriles like oxygen,

Nitrogen, Sulfur containing double bond (unsaturated) n (non-bonding)

ENERGY
a
il
L3
a
=

compounds.

. % (bonding)
5. o— 1 transition, Carbonyls

6. 1 — O * transition,

¢ (bonding)



(V) yiBusjanep

xewl

L

"YIYs olwodyoodAy se umouy si il

HIYS d1weIy20dAH
A

poy | rew

v

HIYs dlwosyasadA

V)

‘posealosp si punodwod e jo (**“'3) Aususjul
uondiosge usyp) 399113 2110A 20K
"WIYs olwoayosadAy se umouy Si

} ‘paseadsoul si punodwod e jo (**“3) Aususyul

uondiosge Usyp\ 39244 DoAYy dIdAH

(xew

"‘HIYs an|q 10 Yiys ojwolyososdAy se umouy
UIYys
m:_m

( v ) @duequosqy

SI } ‘UyiBusjeaem Japuoys o1 syiys punodwod
e Jo (**“y) ewixew uondiosge uaypp
:(31ys anjg) 11ys s1woayososdAy

"HIYS pad 1o JIYs o1woiyooyleq

Se umouy si )i ‘yibusjaaem tabuoj 0] sYIYs

punodwoo e jo (**“y) ewixew uondiosqe

K4

S109l19 pue m“E._Lm USUM :(3pug pax) UG snuoIusoUIRy ),

Sl FILIS 1

S et 8 M e S nis

"_\n...t. ). _._mq. »__ 7nr.|“ .. . e, n_.., _.__...J __. _.. ...,.. B u L_“....uh.._...r. -3
_rﬂn\..m_m_.nu&_mgm_,_ O WY Lé@rrml_@ﬁ&xum ‘_.n.



DOUBLE BEAM SPECTROPHOTOMETER

Reiarence  Pholo

._ diode
Mirror rm

Source

lyzer o |
A — i, __
|

Abs.

Wavelength (nm)
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5. There are two types of bond vibration:

~......— Vibration or oscillation along the line of the bond

. H

H

Gopyright 211997 Charlez B Abyams

symmetric

Bend — Vibration or oscillation not along the line of the bond

scissor

o~

Copyright @ 1997 Chaxles B. Abrens Copyright © 1997 Charles B. Abroms

,_/Qf

/\

Cepiright © 1997 Charles B Rbrams

. H 4 »

W

Copyright ® 1997 Choxles B. Abroms

asymimetric

h Y

wag
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3 X 3-6= 3 vibrations

Symmetrical Asymmetrical Scissoring
Stretching (u. OH) Stretching (u,. OH) (6. HOH)
3652 cm-1 3756 cm-1 1596 cm!
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A chemical shift is defined as Em&mmmﬂmﬁ n parts
per million (ppm} between the resonance frequency of the
observed proton and tetramethylsilane (TMS) hydrogens.

TMS is the most commmon reference compound in NMR,

it is set at 6=0 ppm

frequency of signal - frequency of reference

Chemical shift, 3 = % 10°

spectrometer frequency
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Protons in a molecule

_ muore shietded.

absorty ot a higher Neld

— H—C—O:

ﬁ

| less shielded. |

————

| absorbs at a lower field |

ﬁ_.oém.. frequency

| 4 ﬁ downfield Q

upfield g
!

ﬁ higher frequency w

less shielded

lower field (downfield)

more shielded
higher fiecld Cupfield)

L

increasing magnetric field strenngth (Bg)

IF o aefectrons P&
weare ol presera L

the signal rrmight Y
appear here. - ~

Downfield

Shieaiding Dy
CInoLEatng o
SHectrons shifls
the sigrnal upiield
o here.

Upfield

A shielded proton will absorb at lower frequency (upfield)
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Instrumentation of XRD

10,000-
40,000 volts

‘Crystalline solid' = screen

.I‘O
.
Rty
.

== Spot from incident beam

"
o
8.
*
-
- A
¥
.
-

/ Spots from diffracted X-rays

8
s Photographic plate
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Ion-dipole interactions
» An ion-dipole force is an attractive force that results from the electrostatic attraction between an ion and a neutral
molecule that has a dipole. Most commonly found in solutions.
> A positive ion (cation) attracts the partially negative end @w a ﬂmﬁﬁﬁﬁ@g molecule.

A negative ion (anion) attracts the partially positive end of a neutral polar molecule

anion polar molecule (i3
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THERM

B aiep s pambrnm

Gibbs free energy
(Yor 1)

s and enthalny refated? .
o o - '

!

Gilis free ciergy 1S

A reaction wil spontaneously occur If AG<0 (exergonic reacian) m

A reaction will NOT spontaneously occur if AG>0 (endergonic reaction)

ODYNAMICS VARIATION OF AG IN RELATION WITHAH & A S

entropy
c

enthalpy

e ()] filiemill> Dl tihtemus T
) . gl
o

the energy that is available to do usefut work.

i

Derease
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—AG = nFE (or)
—AGo = nFE° ... (2)
Where —AG = decrease in free energy change
—-ACo = decrease in Standard free energy change
Comparing equation 1 and 2, it becomes

[Product]

AG = AGO + RTIN Ao .o (1)
[Reactant]
_nEF = —nFE° + RTIn %ﬁi ....................... (3)

Dividing the above equation (3) by - nF

—-pFE __ —WFEo . RT [M] -
—wF  -ufF u —nF n E\:ad =
in IJHE
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Acids & Bases

“*acids are sour tasting

5 ¥ = Sl A - w N A o M.v .."H . y e i .E.w.«u&fﬂ‘....:dm.m.bu\ﬂ

ion (H0%)
carenuisdelowey wesich A proton donor
clzviinoazid Anelectron acceptor
HBES:
hases a Ezm_,. Emﬂzm and slippery
o aArrher m.q - hmeel Any substance that, when dissolved
in water, increases the concentration of hydroxide
ion (OHY)

< Bronsted-Lowery base: A proton acceptor
“Lawis auid: An electron donor

b2
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External Conditioning

Done by lon-exchange process (or) Demineralization

lon-Exchange process:

The soft water obtained by zeolite process does not contain
harness producing Ca?* and Mg?* ions, but it may contain other ions
like Na*, K*, SO,%, CI- etc.

lon exchange resins are insoluble, cross-linked, long chain
organic polymers with a microporous structure which can absorb
cations and anions. The functional groups (-COOH, -SO;H)attached to

the chains are responsible for the ion exchanging properties.
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/.| > Direct attack of oxygen at low or high
/f|temperature on metal surfaces in the
///i| absence of moisture.

> Alkali metals —(Na, Li, K etc..) and
alkaline metals(Mg, Ca, Sn etc..) are
rapidly oxidised at low temperature.

iVZ high temperature, almost all metals
(except Ag, Au and Pt) are ox.n.nmn_.
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STRUCTURAL ISOMERISM

— CHAIN ISOMERISM

POSITION ISOMERISM | ©

Same molecular formula but
different structural formulae

FUNCTIONAL GROUP
ISOMERISM

GEOMETRICAL ISOMERISM _

Occurs due to the restricted
rotation of C=C double bonds...

STERECISOMERISM

Same molecular

- formula but atoms
occupy different

' positions in space.

two forms... CIS and TRANS

OPTICAL ISOMERISM

Occurs when molecules have a
chiral centre. Get two non-
superimposable mirror images.
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CONFORMATIONAL ANALYSIS OF BUTANE

syn vs anti, periplanar vs clinal
R

R dihedral angle < + 90°: syn
dihedral angle > + 90°: anti
30° -
R R
sSp R
syn periplanar
° +60°
-60 - scC - sC
syn-clinal syn-~clinal
-90° 90°
- ac - ac
anti-clinal anti-clinal
R o R
-120 +120°
R
180°
R
“Klyne-Prelog notation” R
Dihedral angle Designation Dihedral angle Designation
0+ 30° + syn periplanar 180 + 30° + anti periplanar
+60° = 30° + syn-clinal -120° + 30° - anti-clinal
120 + 30° + anti-clinal -60 = 30° - syn-clinal

Staggered .. . \

hv\pwr)(rr ..\&,

3% keal/mel

Eclipsed
+3.4 keal/mol

<5 keal/mod

0.0 kcalsmi

,uhp_x /Pnﬁ m.nnunz&

(.9 kealdma!

+3.6 keal/moi
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Nucleophilic Substitution

S, 1 S,2
S: Substitution S: Substitution
N: Nucleophilic N: Nucleophilic
1: unimolecuiar 2- Bimolecular

. leaving group goes first and nucleophile comes later

s WA\
ke =

_m.; ,
P ct z .L._,,.x
i

e

@ .......‘ ‘_\ll_/ - \\QJ

Y /...(\\.U —X \0 =Y

nucleophile attacks and leaving group goes simultaneously
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SYNTHESIS OF SALICYLIC ACID & METHYL SALICYLATE

Na m_._ Q O
e >
o oS N 7NN & Y o,
Phenol | OH .,,,,.“\\ “OH
OH ﬂﬁ@'.:
Qno_o: g M_O‘n“,_/. ) w&ﬁﬁh ﬁa Engﬁ m&ﬁﬁmﬂ
Salicylic acid
= i i
mvm .»_u_. n_uu .n_“_ut mvm.u "n_v”
55— C—8-H — [ Cc8-H — [ T C-Q-H
_(ﬂ.\ ul et 3 .U e | .THV
CHz—~O—H CHz— ,.wrl
H H
i [ .
O Ot QH «Ox CH %
Y . L 1¢ I n
— (- —— (¢ = LIr§
CHx—Q H - .N_UIH.H CHz— - CHs—CF Wf\\
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CLA I- QUESTION PAPER & ANSWER KEY



BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -1

U20CYBJ01 — ENGINEERING CHEMISTRY

ACADEMIC YEAR/SEM : 2022-2023/ Term 1

TIME : 1 hour 30 mins

MARKS: 30 Marks

INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)

Q. No

Part— A  Answer all the Questions (5 x 2 = 10)

Weightage | CO

Blooms
level

Define chromophore.

CO6

Define Spectroscopy.

What is the selection rule for IR?

CcO2

Why homo diatomic molecules are IR inactive?

2
2 CO2
2
2

CO2

W (W N

1
2
3
4
5

What are the regions of UV spectroscopy?

2 COo2

PART-B Answer all the Questions (2 x4 =8)

a) Analyze the MO diagram of 1, 3- Butadiene and predict
their HOMO & LUMO orbital.
OR
b)Analyze the Crystal field splitting energy of d° to d!°
electronic configuration in week field tetrahedral
complexes.

4 CO1

a) Examine the possible shifts in UV spectroscopy?
OR
b) Examine any four possible transitions state in UV
spectroscopy

4 CO6

PART-C Answer all the Questions (1 x 12 =12)

a) Analyze the molecular orbital diagram of following
molecules and predict their magnetic properties?

1. Oz
2. NO
OR
b) Draw and give details about the crystal field theory for
octahedral geometry with an example.

12 CO1

CoO WEIGHTAGE

CO1 16

CO2 8

CO3

CO4 -

CO5 -

CO6 6

TOTAL 30

o

Bharath Institute Of Higher Education and Research (BIHER)

IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -1
U20CYBJ01 - ENGINEERING CHEMISTRY
ACADEMIC YEAR/SEM : 2022-2023/ Term 1 .

TIME : 1 hour 30 mins DATE: 26/04/2023 MARKS: 30 Marks

INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)

b) Draw and give details about the crystal field theory for
tetrahedral geometry with an example.

Q. No Part—A  Answer all the Questions (5 x 2 = 10) Weightage | CO Bll;’i’gs
1 |What is the selection rule for UV visible spectroscopy? 2 CO6 2
2 | Define spectrum. 2 CO2 2
3 | What are the regions of IR spectroscopy? 2 CcO2 2
4 | Explain the selection rule in IR linear and non-linear molecules. 2 CcO2 3

Mention the Ionizing & Non-ionizing rays in spectroscopy.
s 1Zing nzing ray pe Py 5 COd 3
PART-B Answer all the Questions (2 x 4 =8)
a) Sketch the MO diagram of benzene and analyze the
HOMO & LUMO orbital.
6 OR 4 col | 3
a) Explain the crystal field splitting pattern of [Fe(CN)s]*
& [Fe(H20)s]** complexes. |
a) Examine the term chromophore and Auxochrome with
suitable example?
{/ OR 4 CO6 3
b) Examine any four possible effects state in UV
spectroscopy? B
PART-C Answer all the Questions (1 x 12 =12)
a) Analyze the molecular orbital diagram of following
molecules and predict their magnetic properties?
1. F2
2. CN
8 OR 12 COl 4

CO WEIGHTAGE
COl 16
co2 8
- Co3
I CO4 | -
COs -
CO6 6
TOTAL 30

QJ\Q».V@\‘]/

Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




CONTINUOUS LEARNING ASSESSMENT -1

U20CYBJ01-ENGINEERING CHEMISTRY ACADEMIC YEAR/SEM: 2022-2023/ Term
1

SET-A
Part— A Answer all the Questions (5 x 2 = 10)

1. Define chromophore.

Ans. The part of a molecule responsible for imparting colour, are called as
chromospheres, i.e., the functional groups, C=N etc.

2. Define Spectroscopy.

Ans: It is a technique that uses the interaction of energy with a sample to perform an
analysis.

3. What is the selection rule for IR?

Ans: The selection rule says, that vibrations are only IR active (or allowed), if the
molecular dipole moment changes during the vibration.

4. Why homo diatomic molecules are IR inactive?

HCI, CO and NO are IR active. While H. O». Clz are IR
Ans: inactive.

5. What are the regions of UV spectroscopy?
L The UV radiation region extends from 10 nm to 400 nm.

0 Near UV Region: 200 nm ta 400 mim.

U Far UV Region: below 200 nm to 10 N,

Ans:
PART-B Answer all the Questions (2 x4 =8)

6. a). Analyze the MO diagram of 1, 3- Butadiene and predict their HOMO & LUMO
orbital.

>
=3
oN

Q

b). Analyze the Crystal field splitting energy of d° to d'° electronic configuration in week
field tetrahedral complexes.



PART-C Answer all the Questions (1 x 12 =12)

8. a). Analyze the molecular orbital diagram of following molecules and predict their
magnetic properties?

1. O
2. NO

MO DIAGRAM OF 0, MOLECULE -
Jay  TeMOdagramlor NO N=1532532p3

» Electronic configuration of O atom 1s? 257 20° HENIN YN i :?"“L'[_.:_.]- l T :- O: ]SZ 282 2p4

¥ Eleclronic configuralion of O, mo'ecule 01s? 0° 15 4257 0°2s?

]

[ITT:... gy T
IR - Bond Orer=25

e m L Bond LenghT, 154

kd 0.0

o02pz? wi2px? m2py’ w'2px' w2py'

!

¥ Malecule has wo unpaired eleclron hence il (s paraniagnetic

Enwrgy

R L b

WO 15257200 m | D |
=0 —, I'\ = :E'ﬂ 'I. :I ¥ Molecule has one unpaired eleclron
N : . 2 ‘ ! H o .
cegs a4y (70 _ ot T mnt B A h t amagnall
- ﬂﬂ— i 4,—1 ADaIN ﬂrj 40610 N :
Pararnageatc 5
b) Draw and give details about the crystal field theory for octahedral geometry with an
example.
Octahedral Vs Tetrahedral
. p‘| N [
~ N~ -/?‘..-" ~ A Dap?e At
. 4] [ e / | £ 8| R
A Vet L I 4 4 P
\ \l f b | \
= \"._:\_, i . \ ! f ,"'\ ’ . 0.6 \.
AN NN AN, chosy Gy thys =———= i
T = > B & 2
L0V W U SA - *
d d d e\ . : ‘4 \
il T T2 R R I e RSO I S~
\( ‘l‘ ¥ :.‘, » A .
I s . © orbitals ..
W\ ST A N 04
ALY =LY ;
l'. ‘I" Jr' |l|I | I/ | . iy
.u\\\ | ~3 | g ~ fe = e
N\ | ‘ —— vg o
vl ) 5 —— Y Nyr iz
I\usl. 17 LT AN (;_
] N 5 Ty ahediat Sutericat Octahedral
J / Ficdd Freld Fiakl
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CLA II - QUESTION PAPER & ANSWER KEY



TIME

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -II
U20CYBJ01 — ENGINEERING CHEMISTRY

ACADEMIC YEAR/SEM : 2022-2023/ Term 1

: 1 hour 30 mins MARKS: 30 Marks SET - A

DATE:

INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)

Q.
No

Part—- A  Answer all the Questions (5 x 2 = 10)

Weightage

CO

Blooms
level

1

Why TMS is used as a standard in NMR?

2

CO2

2

2

Mention the NMR active and inactive nuclei.
6Clz 6CI3 7Nl4 7N15 80]6 8OI7

CO2

2

Define upfield and downfield.

CO2

Write the NMR splitting pattern for CH;COCH2CH3

CcO2

[s it possible to detect all elements in XPS? Give reason.

CO3

PART-B Answer all the Questions (2 x4 =38)

a) Examine the chemical shift in 1H NMR of following
molecules and arrange them in increasing order of
chemical shift.

1) CH;F, CH3Br, CHsl, CH;Cl
i1) CH;0H, CH3Br, (CH;)4Si
OR

b) Explain the UV instrumentation method with the help of a

neat block diagram.

CO2

a) Derive the Bragg’s equation for XRD with pictorial
representation analyze how it used to find out the crystal
lattice?

OR

b) Explain about polarization and how the trend various in

periodic table.

CO3

PART-C Answer all the Questions (1 x 12 =12)

a) [Explain the energy level of orbital arrangement using
Pauli, Hund’s and Aufbaf rule.
OR
a. Explain the following terms and write their periodic trends
i.  Atomic radii
ii. Ionization Energy
iii.  Electronegativity

12

CO3

[ CO | WEIGHTAGE
Col _
co2 2

Y\ CO3 18
,Q-. CO4 -
~ CO5 -

| CO6 =
TOTAL | 30

Bharath Institute Of Higher Education and Research (BIHER)

IQAC/ACAD/008




TIME : 1 hour 30 mins

BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -II
U20CYBJ01 — ENGINEERING CHEMISTRY
ACADEMIC YEAR/SEM : 2022-2023/ Term 1

MARKS: 30 Marks SET-B

DATE:

INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)

NQc.) Part— A  Answer all the Questions (5 x 2 =10) Weightage| CO BII;)\(I)gls
1 |Define Chemical shift. 2 coO? 9)
Mention the NMR active and inactive nuclei.
2 |Hl, |D2, SOI(), 9F|9, 80'6, ISPSI 2 CO2 2
3 Define shielding and deshielding of protons. v CcO2 2
4 |Write the NMR splitting pattern for CHs CH.COOH 2 cO?2 2
Define binding energy? 2 CO3 2
PART-B Answer all the Questions (2 x 4 =8)
| a) Examine the chemical shift in IH NMR of following
molecules and arrange them in increasing order of
chemical shift.
i) CH3Cl, CHCI;, CH2Cl>, CHa4
6 ii) CHsF, CHsL, (CH;)aSi 4 coz | 3
OR
b) Explain the IR instrumentation method with the help of a
neat block diagram.
a) Analyze the applications of XRD and how it used in
annealing of metal alloys?
7 OR 4 CO3 4
b) Explain the principle of XPS and how binding energy
helps to find out the XPS spectra?
PART-C Answer all the Questions (1 x 12 =12)
a. Find out oxidation number
K;3[Fe(CN)e], Ni[CO4], KCIO4, [Cu(NH;)s|Bro,
[Fe(H20)6]Cl2, KaCrO4
OR
8 a. Explain the following terms and their periodic trends 12 co3 4
i)  Atomic Radii
ii)  Jonic Radii
iii)  Electron affinity
CcO WEIGHTAGE
COl -
&" CO2 12
Q‘. # CO3 8
\ CO4 .
_CO5 | -
CO6 -
TOTAL 30
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




CONTINUOUS LEARNING ASSESSMENT -11

U20CYBJ01-ENGINEERING CHEMISTRY ACADEMIC YEAR/SEM: 2022-2023/ Term
1

SET-A
Part— A Answer all the Questions (5 x 2 =10)

1. Why TMS is used as a standard in NMR?

Ans: Tetramethylsilane became the established internal reference compound for '"H NMR
because it has a strong, sharp resonance line from its 12 protons.

2. Mention the NMR active and inactive nuclei.
Ans: NMR active, ¢C13, 7N'>, 30'7and  Tnactive ¢C'?, /N4, 50!
3 Define upfield and downfield.

Ans: Nuclei that absorb on upfield side are strongly shielded, whereas nuclei that absorb on the
downfield side are weakly shielded

4. Write the NMR splitting pattern for CH3COCH2CH3
Ans: CHs Singlet, CHa> quartet, CHs triplet
5. Is it possible to detect all elements in XPS? Give reason.

Ans: XPS has become the most widely used for identified on sample surfaces from the binding
energies of photoelectrons emitted during X-ray excitation.

PART-B Answer all the Questions (2 x4 =8§)

6. a) Examine the chemical shift in 1H NMR of following molecules and arrange them in
increasing order of chemical shift.

i) CHF, CH3Br, CH31, CHCI
ii) CH20H, CH3Br, (CH1)4Si
Ans: CHsl, CH;Br, CH;Cl, CHF,
(CH1)4Si, CH;Br, CH.OH
OR
b) Explain the UV instrumentation method with the help of a neat block diagram.
Ans:

Monochromator

A

3 O

Light  Entrance Dispersive Exit
Source Slit Flement Slit

Sample Detector



Ans:

FILLING OF ORBITALS: HUND'S RULE
FILLING OF ORBITALS: PAULI EXCLUSION PRINCIFPLE  Ths i daas vih fing of elecirons in Lhe orbials beionging lo the same subshel of the equal enerty

No twa electrons m an alom may have iha same sel of four quanlum numbers (n, |. m; and m,) 1t folluws that caled a8 degeneral orbitals

each orbital can accommwdale a maximum ol lwo alectrons with dilferont muvaluas (different spins-spin-

paired) The maximum number of alectrons In tha sheli with principal quantum number nis equal o 2n?

Pariny of eleclrons (n o set of degenerale oroda's does not lake praca until each orbdal in the sel comains

! n= 1 2 3 4 ... [;&K:ler;=1.2[1]**2(1)=2 o elecifon (& 1Lis singly occupied becauise o-bilals it 3 degenerale sel Kave paralel spis. 19 They have
‘Shell = KL MN ... . For L atislin =2, 21 = 2(4) = 8 Ihe sante values of n
| For td atiull n = 3, 5{3) = 2(9) = 18 Wihin a sublevel, place one eleclion per orbital belore paning them
Paull Exclusion Principle IisEke Emply Bus Seat e

Tres alecrrons occupyl |1t M

e ey QL VAR

Wi BT 1R 15 25 20 = N 2

= i

T | > il ib il
o7 L o i 4
s 25 2p Rcben § Mutiken, who was awarded Ihe 1966 Nobel Prize n chemisly he wouid have giady shered

Ihe Kobel prize with Hund

FILLING OF ORBITALS: AUFBAU PRINCIPLE

The filling of electrons into the orbitals of different atoms takes place

according to the aufbau principle which is based on the Hund's rule

of maximum multiplicity, the Pauli's exciusion principie, and the n=1
relative energies of the orbitals. The word "aufbau’ in German means n=2
building up'. n=3
Orbitals are filled in order of energy, the lowest energy orbitals being
filled first. n=4
= A
j 1] 3 n=>5
{1+ 1 [ .
S O = n==6
,_ e
s & g 2o AL n=7
Orbital agram for ozygen S n=8

OR
b. Explain the following terms and write their periodic trends
i. Atomic radii
ii. [onization Energy
iii. Electronegativity
Ans:

=0 I=1 1=2

( 1_5,‘.

i‘ig;

Order of filling of orbitals



lonisation Energy

The ionisation energy is the energy required to remove
one mole of electrons from one mole of atoms in the
gaseous state.

The first ionisation energy of magnesium:

Mg(g — Mg (g + e 744 kdmol’
lonization Energy

Alg) = Al*@g) + e- I, = 580 kJ/mol
Al*g) =2 Al2T(g) + e- l, = 1815 kJ/mol
Al2*g) = Ald*t(g) + e- I, = 2740 kJ/mol

Ald*t(g) = Alt*(g) + e l, = 11,600 kJ/mol




CONTINUOUS LEARNING ASSESSMENT -1I
U20CYBJO1-ENGINEERING CHEMISTRY ACADEMIC YEAR/SEM: 2022-2023/ Term

1
SET-A
Part - B Answer all the Questions (5 x 2 =10)
1. Define Chemical shift.
Ans:

A chemical shift is defined as the difference in parts per millions (ppm) between the
resonance frequency of the observed proton and tetramethylsilane (TMS) 12 hydrogens. TMS is
the most common reference compound in NMR, it is set at delta = 0

Fo- B 5 el Ta e mea T P - n
. _ frequency of agnal - frequency of reference P
Chettical shifl, & = ———— S x 10

spectromete fequency

2. Mention the NMR active and inactive nuclei.
1Hh ]Dz, 8016, ()Fl(), 8016, lSP3I

Ans: NMR active (H" |D?, oF'?, sp3!and Inactive g0'6, g0'6
3. Define shielding and deshielding of protons.
Ans:

Shielding of proton: High electron density is high around the nucleus shielding the nucleus from
the external magnetic field and the signal are upfield in the NMR spectrum.

Deshielding: Low electron density falls around the nucleus, deshields nucleus and the signal are
downfield in the NM

fo rr T IS
.<:Tl>' e et { ! —OE "
spectrum.
4, Write the NMR splitting pattern for CH3 CH2COOH
Ans:

CH3-triplet, CH2- quartet, COOH-singlet
5. Define binding energy?

Ans:

Binding energy is especially applicable to subatomic particles in atomic nuclei, to
electrons bound to nuclei in atoms, and to atoms and ions bound together in crystals.

PART-B Answer all the Questions (2 x 4 = 8)

6. a) Examine the chemical shift in 1H NMR of following molecules and arrange them in
increasing order of chemical shift.



Ans:
Principle
The working principle of XPS is gjection of electron from the surface of sample in
UHV condition when it is expose to the soft x-rays.
Elements present in sample can be identified on the basis of kinetic energies and
binding energies of their photoelectrons.
Intensities of photoelectron provide information about concentration of element in a

sample.
The electrons emitted from atoms near the sample surface (10-100 Angstroms) can

escape the sample surface. This depth is about twenty atomic layers.

| KE=hv-BE-@
KE = Kinetic Energy (measure in the XPS spectrometer)
hv _— photon energy from the X-Ray source (controlled)
J B spectrometer work function. It is a few eV, it gets more
complicated because the materials in the instrument will affect it. Found by
calibration.
BE —— is the unknown variable

PART-C Answer all the Questions (1 x 12 = 12)
8. a. Find out oxidation number
K3[Fe(CN)6], Ni[CO4], KCIO4, [Cu(NH3)6]Br2, [Fe(H20)6]CI2, K2CrCO4
Ans:

Solution:

K, [Fe(CN), -

Oxidation number of potassium (/') = 1 1
Oxidation number of cyanide ion (C'N ) = - 1

Let oxidation number of F'e be x.
As we know that sum of oxidation state of il the atoms in a compound is equal to the overall charge
on that compound
3(+1)+2+6(-1)=0
= 242 -06=20
= 2 =06 3
= =43
Hence the oxidation state of Fle in Iy [Fe(C'N) |15 43



— lonisation Energy
Crvton Bt IhA langeh tmm ana nucal in Aoiies ADM Y Ourie toae] ~
=

= —— The ionisation energy is the energy required to remaove
one mole of electrons from one male of atoms in the
gaseous stale.

METALLIG RADIUS

Laoter - hal o 106 drsdancls btwoun Lve (0 unhaiiuil ksl wionas A1

o The first ionisation energy of magnesium:
VANDER WAALS RADHSS -
Cefrta hnif Ina dnime fotwman bt NeaPiVLaIN WOTS o0 CN 276 Nl _. - A
Cranm b hnar 1 0l 0 At s b b s e Mgig) —— Mg (g + e 744 kJmol !

lonization Energy

Alig) = Al*(g) + e I, = 580 kJ/mol | © . Electronegativity

Al*ig) > Al2¥ @) + e l, = 1815 kJ/mol ability of atom o attract.electrons in:bond
Alz*(g) > A|3‘*(g) T |3 = 2740 kJ/mol noble gaées ténd not'toform bonds. so
AlB*(g) > Alt*(g) + e I, = 11,600 "Nl aale]l don‘thave elec't_rq_n_é_ga!ti'vity values

Unit.= Pauling L A
Fluorine: most electroned; element

=4 0:Paulings

ELECTRONEGATIVITY

Nonpolar Polar lonic
Covalent Covalent Bond
Bond Bond
Electrons e shed — Fleetrons are shared — Eleetrons are
cyually unequally transferred
< Y &
o i 5 t( ¢ "=
¢l Licl N Cl
L 1
< f t >
04 I8
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BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -1
U20CYBJ01 - ENGINEERING CHEMISTRY

ACADEMIC YEAR/SEM : 2022-2023/ Term 1
TIME : 1 hour 30 mins MARKS: 30 Marks SET - A DATE: 01:07:2023
INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)
Q Part— A  Answer all the Questions (5 x 2 =10) Weightage| CO STt
| No b level
1 Define corrosion. ) CO4 5
5 |[Define substitution reaction. 2 COS 2
3 [Write any four reducing agents. 2 COs5 2
4 |Draw the staggered form of butane. 2 CO5 2 |
5 |Alloying of metals is preferable. Give reason. 2 CO6 2
- PART-B Answer all the Questions (2 x 4 =38)
a) Draw the constitutional isomers of butanol
6 or 4 COs 2
| a) Discuss the ring opening reaction with an example.
a) Draw the cis trans isomer and write the IUPAC name for
the molecule CICH=CHC! and CH3C,HsC=CCH3C:Hs
7 or 4 CO6 3
b) Derive Nernst equation for reduction reaction and write the
- ~ Nernst equation for the reaction Fe**+2¢” — Fe
~ PART-C Answer all the Questions (1 x 12 =12)
a) Mention and elaborate the appropriate methods that has to be
followed to treat the municipal water.
8 OR 12 CO4 3
b) Explain in detail how corrosion occurs in presence of oxygen
| and hydrogen in dry environment.
Cco WEIGHTAGE |
CO1 -
CO2 -
CO3 -
CO4 14
| CO5 10
CO6 6
| TOTAL 30
by W™
Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY
Department of Chemistry

CONTINUOUS LEARNING ASSESSMENT -11I
U20CYBJ01 — ENGINEERING CHEMISTRY
ACADEMIC YEAR/SEM : 2022-2023/ Term 1
TIME : 1 hour 30 mins MARKS: 30 Marks SET - A DATE:01:07:2023
INSTRUCTIONS: Answer all the Questions (COMMON TO ALL BRANCHES)

S(‘) | Part_— A Answer all the Questions (5 x 2 =10) Weightage| CO B%g\?:lls
1 Define Diene and Dienophile with example. ) CO4 2

2 | What is meant by addition reaction? 2 CO5 2

3 |Define chiral molec'ule. 2 CO5 2

4 |Write any four oxidising agents. 2 CO5 2

5 iW’lmt 1S HSAB_? 9 CO6 2

) PART-B Answer all the Questions (2 x 4 = 8)

‘ a) Draw the different stereochemical forms of tartaric acid.
6 | or 4 COs5 2
| b) Write the constitutional isomers of pentane.

‘ a) Explain in detail about enantiomer and diasteromer

| taking place in organic molecule with suitable example.
7 or 4 CO6 3
b) Derive Nernst equation for oxidation reaction and write

the Nernst equation for the reaction Fe—Fe?"+2¢”

_ _ PART-C Answer all the Questions (1 x 12 = 12)
i a) Explain the approriate methods that could be used to control
the corrosion by modifying the metal.
8 or 12 CO4 3
b) Sketch the ion-exchanger method and explain how it is used
for removing cations and anions present in water.

CO WEIGHTAGE
COl -
Co2 -
CO3 .
— CO4 14
COs 10
CO6 6
| TOTAL 30

L

Bharath Institute Of Higher Education and Research (BIHER) IQAC/ACAD/008




CONTINUOUS LEARNING ASSESSMENT TEST — 11
U20CYBJO01 - ENGINEERING CHEMISTRY
ANSWER KEY FOR SET - A

DATE : 01.07.2023 & FN ACADEMIC YEAR :2022-2023 /1
PART - A
1. CORROSION

The destruction of a metal or alloy by chemical or electrochemical reaction with its environment is

known as corrosion.Eg.Rusting of iron.

2. SUBSTITUTION REACTION

The substitution reaction is defined as a reaction in which the functional group of one chemical compound is
substituted by another group

3. FOUR REDUCING AGENTS

LiAlHa, NaBHa, Ho/Pt, Na/liquid NH3

4. STAGGERED FORM OF BUTANE

SHE,
H _-H
H H

CH,
avy
Anr (staggered)
5. ALLOYING OF METALS IS PREFERABLE
Alloying of metals is preferable in order to protect the metal from corrosion.
PART - B
6.(a) CONSTITUTIONAL ISOMERS OF BUTANOL There are four constitutional forms of butanol.

/ﬁ"“v/-.’HOH %OH \_/]\DH \l/‘\OH

n-butanol tert-butanol
wec-butanol isobutanol

6.(b) RING OPENING REACTION

Opening of epoxides under acidic conditions accurs in two key steps
- First, the epoxide i protonated
. Second. the nuciepgphile attacks al the most substituted position

/,—-:Nuc ‘.

CE - OS2 CC
. —_— O—H —2
thiue = - —H
o —

backside attack
= rnuclieophilie at most substituted
carbon

. Tre result is tnat the two groups (nucleophile and OH) are oriented
trars 1o one another

7.(a) Cis — trans isomer

e, . e T N 4 g LR e o
L\ [/]
- I i . - (A4
I f I
¢ . N "
N 0 5 7 b
- (€ ) Yy .
Caz ) D oor s S s gy P v 102 e LDy smt kD oo
) , - Lty Ly Mo T
Car o Jmie 4aie LA 1R A (;6) < P " C (s 2
by < b TN O M5
~ -
: ‘ "
p ” e r_'l,‘lr\" LAn -
1 S i . 7
& o -l = ? Yo -C
TR S R A IV T R ‘/,(,,!-z. px = RtAn o T ocena 3,4 b '/V"Vi:p/‘/uf\' j‘-‘“ 3 -cne

7.(b) Nernst equation
M +ne<—"" M
For this equilibrium, the free energy change (AG) and standard free energy change (AG") are related by van’t
Hoff isotherm:
AG = AG® + RT Inliredu (1)

|Reqctant]

_AG =nFE  Or —AG°= nFE° Substituting this in equation (1)

“nFE=—nFE’+ RT In Prioguel]
[Re ac tan /]

o _RT - [M]

E=E"-—
nF o [ M™]



CONTINUOUS LEARNING ASSESSMENT TEST - 111
U20CYBJ01 - ENGINEERING CHEMISTRY
ANSWER KEY FOR SET - B
DATE : 01.07.2023 & FN ACADEMIC YEAR : 2022-2023 /1
PART - A

1. DIENE AND DIENOPHILE
A diene is an organic compound particularly a hydrocarbon, containing two double bonds Eg. 1,3-butadiene. Dienophile
is a compound which readily reacts with a diene; in general an alkene in the diels-alder reaction Eg. Ethene
2. ADDITION REACTION
An addition reaction is an organic reaction in which two or more molecules combine to generate a bigger one (the
adduct).
3. CHIRAL MOLECULE
Molecules that are non-superimposable mirror images of each other are said to be chiral.
4. FOUR OXIDISING AGENTS
CrO3, H202, Mn02,KMnO4, NaCr207
5. HSAB
HSAB means Hard Acid Soft Base Theory.This theory works on the principle that soft acid reacts with the soft base
while hard acid reacts with the hard base.
PART - B
6.(a) STEROCHEMICAL FORMS OF TARTARIC ACID
There are 3 forms of tartaric acid

e

Cla COsH CO2H i COzH
40N M — FO—4—H | H-S—aH
Ho S MO H FoS—H T H—aH
lalu Y| CCigH COaH COzH

L U=d-tartaqc acd  {-l-tararic acid mreso-tartaric acid

6.(b) CONSTITUTIONAL ISOMERS OF PENTANE

P N

pentane 2Z-methylbutane 2.2-dimethylpropane
(isopentane) (neopentane)

7.(a) ENANTIOMER AND DIASTEROMER

1 i i v
R e B ) i EOaH
. ' ey HO 4 ! M
I =
|4 i | oK H O et 1 H——
| Tk COLH COaH
£ detarran vt () Esranc aod meso-tarctanc acid

I & I1; ITI & IV are called Enantiomers
T &I IT & TIT ;I & IV II & IV are called Diasteromers
7.(b) Nernst equation
M" e ~<——" M
For this equilibrium, the frec energy change (AG) and standard free energy change (AG®) are related by van’t Hoff
isotherm:
AG =AG" + RT lnl

[Renctant] === )

-AG=nFE  Or —AG’= nFE® Substituting this in equation (1)

COFE=—nFE® + RT In-Lr0%4ct]
[Re ac tan ¢]

|Product]

E=E"— il In [Ml}
nk [M™]
R
since [M]=1 ~E =E° +E In[M""] or E=E"+ 2.303—T10g[M"+]
nk nk
When T=298K; R =8314JK 'mol!; F=96500 coulomb, the equation becomes,
E=E"+ o0 log[M"™]
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BHARATH INSTITUTE OF HIGHER EDUCATION AND RESEARCH
Declared as Deemed to be University under section 3 of UGC act 1956
173, Agaram Main Road, Selaiyur, Chennai — 600 073, Tamil Nadu
End Semester Examinations ~ Nov / Dec <2022
Regulation - 2020

E Reg No. ; l
Programme(s) . Batch Term | Course Code(s) Course Title
B Lecn - Commontoal | 20 B R RGNS (G Engineering Chemistry '
“orEnnRs ' Y \W \
Time: Three Hours ol Max Marks: 100 1
Date: 03.03.2023 / EN
Part A — (10 x 2 =20 Marks)
L ) o A (Answer All Questions)
: Q.No Question BL | CO
1_ | Define bond order. - U COl
9 What is meant by crystal field H]GOI')'? h U CO1
3 " Srate the selection rule for 61ECtl‘OniCq.‘ip(':CU‘OSCO[T!_\T. - U CcO2
4 Why TMSisused as a standard in NMR? - U | co2
|3 _{__Electro negativity decreases down the group. Give reason. U CO3
6 ‘What is coordination numl;erﬁgmﬁclr_\"? Give example. U CO3
7 Define Spontz-m-e"als proccss.“ U CO4
§ | Define eiectrochemical corrosion. U CO4
#_T _ What is meant by addition reaction? o U CO5
10 ‘ Draw the staggéf&i form_o;[’ﬂl;utane. 8] CcOs
Part B — (5 x 4 = 20 Marks)
(Answer All Questions)
11 | Derive Schmdinéér wave equation in a one dimensional box when the velocity of the AN | COl
| wave (v),
12 | Explain in detail how electronic spectroscopy can be used for predicted and applied for a AP | CO6
| | organic molecule? B
" 13 | Derive the Bragg's eq11}1_11611"ﬁ>1' XRD with pictorial representation and analyze how it AN | CO3
| used te tind out the crystal lattice?
d_l-T_'*_EEIEB how corrasion is controlled by sacrificial anode and impressed current cathode AP | CO4
__| protection? _
15 Write the constitutional isomers of pentane. U CO5
Part C- (5 x 12 = 60 Marks)
(Answer cither (a) or (b) of each questions)
16(a) Discuss the various factors aftecting the crystal field stabilization energy depending onthe | AN | COl
metal and environment with an illustration. N
OR |
16(b) | Sketch and explain about the crystal field splitting for tetrahedral geometry. Explain the AN | COIl
hybridization taking place with an example.
17(a) | Explain the different types of vibration modes in IR spectroscopy. Discuss about the AP | COZ
fundamental vibration bands taking place in a nonlinear molecule with an example.
OR
17(b) | Explain in detail how the vibrational band oceurs in IR instrumentation with the help ofa | AP | CO6
block diagram? _ ]
18(a) | Explain about how binding energy and kinetic energy is measured for different electronic AN | CO3
orbitals with the help of XPS?
OR :
AN | CO3

1M

Exnlain the following terms and how it varies with the periodic trends




' 19(aj | Derive Nemé'tpéquation for reduction potential. Write its applications and apply the Nernst | AP | CO6
| equation for the equation Cu*agt2e™—=Clig.
§ _.__. . s - j:i'____ Tl
19(b) | Explain the different methods that could be used to control the corrosion by modifying the | AP | CO4
metal.
20(a) -1 Explain Sy2 Reaction mechanism with suitable examples. - U COs5 |
] OR -
AP | CO6
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173, Agaram Main Road, Selalyur, Chennal - 600 073, Tamil Nadu

End Semester Examinations - May/ June-2023
Regulation - 2020

Reg. No. \ ‘
Programme(s) Batch Term Course Code(s) Course Title
B. Tech - I Year 2020, I U20CYBIOL Engineering Chemistry
(Common to all branches) | 2021&
2022
Time: Three Hours Max Marks: 100
Datez 31.07.2023 / FN

1 Define bond order.

Ans: bond order = number of bonding electrons - number of antibonding electrons/2

2 What is crystal field stabilization energy?

Ans: the energy of the electron configuration in the ligand field minus the energy of the
electronic configuration in the isotropic field.

3 What is Beer-Lamberts law?

Beer Lamberts Law:
Ans: A=ebc

4 Why TMS is used as a standard in NMR?

Ans: Tetramethylsilane became the established internal reference compound for 'H NMR
because it has a strong, sharp resonance line from its 12 protons.

5 Write Bragg's equation for XRD spectroscopy.
Ans: NA = 2d sin©

6 Define Ionization energy.
Ans: The amount of energy required to remove an electron from an isolated atom or molecule.

7 Write Nernst equation for reduction reaction.

0.0591
2,

Ans:E= E°+ log[ Fe2+]

8 Define electrochemical corrosion.

Ans: The destruction of a metal or alloy by chemical or electrochemical reaction with its environment is known as
corrosion.Eg.Rusting of iron.

9 What is meant by addition reaction?

Ans: An addition reaction is an organic reaction in which two or more molecules combine to generate a bigger one
(the adduct).
10 Draw the staggered form of butane.



oYU
|

Ans: TR i R o
Part B (5x4=20 Marks)
11 Sketch the MO diagram of 1,3-Butadiene and analyze the HOMO & LUMO orbital.

3R 9

333

AP}
. 3288
Ans: : s

12 How to detect the functional groups, symmetry and study the progress of chemical reaction
using IR spectroscopy?

Ans: Here, we take the IR spectrum of Formaldehyde for an example. Formaldehyde has a C=0.
functional group and C-H bond

13 Examine the term atomic radii & how it varies with the period and group of the periodic table.

COVALENT RADIUS ‘ 1
wre sl I W e st b e e g el .
v e Wy

A= —
DB
Mg b \ t-lxv .-\‘?.I
Ui« 44 sl of Uhe L4 et s b ichaont sl s o1 ={] wle)
— .
Fro—— ‘—'—““‘—""‘____——|
- ey
VANDER WAALS RADIIS <
.
il i st Batmunn b i s which 310 Pt -

Ans o memecady lormimt o w0 niatn Aryaar ke toady less allimden (o

14 Explain how corrosion is controlled by sacrificial anode and impressed current cathode
protection?

Ans: The main difference between the two methods is that the impressed current cathodic
protection uses an external power source with inert anodes while the sacrificial anodes cathodic
protection uses the naturally occurring electrochemical potential difference between different
metallic elements to provide protection.

15 Write the constitutional isomers of pentane.

P .

pentane 2-methyvlDutane 2,2-dimethylpropane
Ans: (isopentane) (neopentane)

Part C-(5 x 12-60 Marks)



16(a) Depict and elucidate the molecular orbital diagrams for N2 and O2 molecules. Calculate its

bond order.

e

o
MO DIAGRAM OF O, MOLECULE - ) P
/ ) B
__,:-"' ; L \“ The MO diagram for NO N:1SZQSZ 2p]
T I L} i 1, 3 L
¥ Electronic configuralion of O alom 1s? 2522p* jgm*\:_.‘ iy ’.‘! III“ | ::. :l' 0:‘52252 2p‘
v Electronic configuration of O;moleculs o1s? 0*1s202520°2s? l"’ :' Ty i‘;
o2pz? ™2pxt m2py? m'2px! w2py' ‘_@_' [ﬂ IR _,-‘,mn
¢ Molecule has lwo unpaired electron hence il is paramagnetic _5 ¥ \ g ) -
o - AR
A AR | sl -
Y il i B engh" 154
WO 172 2ot n _.m_ u | m 1.;=.5_,
Oy 7N . .
[s] T & . I‘, " ,! R + Molecule has one unpaired electron
; — s m R N m LA =0t hence il is peramagnetic
- 3 i w T oak Tl o0
Paramagnetic 5 Y
OR

16(b) Draw and give details about the crystal field splitting for octahedral geometry with an

example.
Octahedral Vs Tetrahedral

fo NEWENYe IS

’ €g
! '
0.6 \a
e Dy Tz
-t .
04 \! " \(
T
06 A\ , orbitals > 04
(=K
o2, dz2 *of t2gd
5 ==y Oy i
@
i Tetrahedral Spherical Octabedral
Field Field Field

17(a) Explain the term chemical shift. How electronegativity is affecting chemical shift values of
following compounds in NMR spectroscopy?
CH3CI, CH3I, (CH3)4 Si, CHBr3, CH2Br2, CH3F, CH30H, CH3Br, CH2CI2, CH4

Ans: CH30H, CH3F, CH3Cl, CH2CI2, CHCI3, CH3I, CH4, (CH3)4Si
OR

17(b) Explain in detail how the vibrational band occurs in IR instrumentation with the help of'a

block diagram.
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18(a) Find out the oxidation number for the following molecule
K3[Fe(CN)6], Ni[CO4], CaCl2, [Fe(NH3)6]Br2, [Cu(H20)6]CI12, K2CrO4
Ans: +3, 0, +2, +2, +3, +6

OR

18(b) Explain about how binding energy and kinetic energy is measured for different electronic

orbitals with the help of XPS.

| KE=hv-BE-@ ]
KE —_— Kinetic Energy (measure in the XPS spectrometer)
hv —_ photon energy from the X-Ray source (controlled)
9] E— spectrometer work function. Itis a few eV, if gets more
complicated because the materials in the instrument will affect it. Found by
calibration.
BE — . is the unknown variable

19(a) Explicate the boiler troubles taking place due to scale, sludge, priming, foaming and

caustic embrittlement in detail and how it can be prevented and removed.
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19(b) Explain the different methods that could be used to control the corrosion by modifying the
metal.

The rate of corrosion can be controlled by modifying the metal.
1) Selection of the metal 2) Using metal alloys
3) Using pure metals4) Proper designing
5) Cathodic protection methods:
(a) Sacrificial anodic protection

The metal to be protected is made cathode. It is connected with more active metal.
Corrosion will concentrate only on the active metal. Thus original metal is protected. Hence this
process is known as sacrificial anodic protection method.

Eg.Sacrificial anodes - Zn, Mg, Al.
b. Impressed current cathodicprotection :

The corroding metal is converted from anode to cathode. This is done by applying a
current in opposite direction of corrosion current.
Method: Negative terminal of the battery is connected to the metal. Positive terminal of the
battery is connected to an inert anode. Inert anode used are graphite, platinised Titanium. The
anode is buried in a “back fill” to provide electrical contact.

Reetifier
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| 5
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20(a) Explain SN1 Reaction mechanism with suitable examples.

Mechanism of SN1 Reaction

Step 1: Formation of a tert-butyl carbocation by separation of a bromide anion from the
carbon atom of test-butyl bromide.

cH, Cle
HZC—CIeBr — H,c—C® + Br®

CH, cH,
Carbocation Beomide

tedt Butyl bromide
Step 2: Nucleophilic attack of the carbocation by a water molecule, resulting in an oxonlum
ion intermediate

CH CH, H
[ : 1y
ch_cl:Jf:\H‘;o\H ——>  Hc—¢-op
CH cH, H

3

Carbocation Water Oxonlum

Step 3: Deprotonation of the protonated nucleophila by a second water molecule, which
acts as a base, resulting In an alcohol and a hydronium jon.

?Hz__}.u/\ ClH,
HC—C—0p  + HjO\H ——> H,C—C—OH =+ H,0°
cH

cH, H

Qxanium Water

3

tert-Nutyl alcohol Hydronium

Ans:
OR

20(b) Explain the isomerism taking place in transition metal compounds.



EXAMPLES OF ISOMERISM IN
TRANSITION METAL COMPLEXES
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02> molecules. Calculate its bond order.

Q. . Weight Bloom’
No. O agge € s Level
UNIT I
o PART - A
I What is meant by Aromaticity? 2 1 2
2 Define Pauli’s exclusion principle. 2 1 2
3 Define Huckel’s rule with suitable example. 2 1 2
4 | Define bond order. 2 1 2
5 Predict the reason why Hes: molecule does not exist? 2 1 2
6 Calculate the bond order for N2 molecule. 2 1 2
7 What is spectrochemical series? 2 1 2
8 | What is meant by crystal field theory? 2 1 2
9 What is crystal field stabilization energy? 2 1 2
| 10 | Define paramagnetic and diamagnetic property. 2 1 2
- _ PART - B
| Draw the energy level diagram of Ca molecule and analyze the 4 1 4
bond order. magnetic property.
) Sketch the MO diagram of 1,3-Butadiene and analyze the 4 1 4
HOMO & LUMO orbital.
Derive Schrodinger wave equation in a one dimensional box 1
3 - . 4 4
when the velocity of the wave (v).
4 | Elucidate the MO diagram of benzene and analyze the HOMO & 4 1 4
| LUMO orbital.
s | Draw the energy diagram of d® system for the compound " 1 4
| [Fe(H20)6]*" & [Fe(NH3)o]*
| Analyze the bond order and magnetic property for the molecule 1
6 SAap— . 4 4
' Ba with the help of energy level diagram
7 Analyze the Crystal field splitting energy of d° to d'° electronic 4 1 4
configuration in strong field tetrahedral complexes.
g Sketch the energy level diagram of HF molecule and calculate 4 1 4
| its bond order.
9 Sketch the MO diagram of benzene and analyze the HOMO & 4 1 4
LUMO orbital.
10 Analyze the Crystal field splitting energy of d° to d' electronic 4 1 4
~ | configuration in week field tetrahedral complexes.
| Depict and elucidate the molecular orbital diagrams for N2 and 12 1 4




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF CHEMISTRY
QUESTION BANK

Represent the MO diagram for the following molecules with a

| spectroscopy and how the 8 value varies with the upfield and

2 | neat sketch and calculate the bond order. (i) F2, (i) CN- 12 1 4
3 HHustrate the MO diagram of NO and CO molecules and also 12 1 4
|| determine the magnetic moment.
Elucidate the Schrodinger wave equation of 3 dimensional, one
4 : . A 12 1 4
dimensional and particle in a box system.
Discuss the various factors affecting the crystal field
5 stabilization energy depending on the metal and environment 12 1 4
| withan illustration.
6 Draw and give details about the crystal field splitting for 12 1 4
|| octahedral geometry with an example,
Sketch and explain about the crystal field splitting for tetrahedral 1 4
Y geometry. Explain the hybridization taking place with an 12
| example.
3 b
Q. No. ‘ Question W:;%ht co ?;?:‘I:l
e Unit-II
S PART -A
_l__@'hag s meant by molecular spectroscopy? 2 2 2
2 Deline auxochrome. 2 6 2
3 Define chromophore and its type. 2 6 2
4 Whal is Beer-lamberts law? 2 6 2
5> | State the selection rule for electronic spectroscopy. 2 2 2
6 Why homo diatomic molecules are IR inactive? 2 2 2
; Write regions of IR spectroscopy. Which region we use in IR 9 5 5
|| spectroscopy?
8 Why TMS is used as a standard in NMR? 2 2 2
9 | Write the NMR splitting pattern for CH; CH,COOH. 2 2 2
10 | Define shielding and deshielding of protons. 2 2 | 2
. PART -B
| Mustrate and enlighten the vibrational mode of a linear molecule 4 9 3
L | withan example,
N How (o detect the functional groups, symmetry and study the 4 2 3
- progress of chemical reaction using IR spectroscopy?
5 Explain in detail how electronic spectroscopy can be used for
3 S g o o ; 4 6 3
predicted and applied for a organic molecule.
Find out the Spin (I) value for the following nuclei and mention
4 which one is NMR active or inactive nuclei, 4 2 3
__IHl, |D2, ()Clz, 6cl3’ 7Nl4. 7N|5, SOI(), 9F18,9F|9, 8017-. l51)3!
Explain about chemical shift in Nuclear Magnetic Resonance 4 9 3
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downfield.
Describe and derive the equation of Beer’s Lambert’s law with
6 its limitations. How it is used for analyzing the unknown 4 6 3
concentration of the solution?
Explain the possible absorption shits in UV spectroscopy with
7 b . ) 4 6 3
| suitable example in detail.
Predict the splitting pattern of following molecules
i) CH3;CH.COOH
8 i) CH;CH.COCH;3 4 2 3
iii) CH3CH20CH.CH3
__iV'] CH3;CH>-CH, CH:Br
Examine the chemical shift in 'H NMR of following molecules
9 and arrange them in increasing order of chemical shift. 4 5 3
(a) CH3Cl, CHCl 3, CH2Cl 2, CH4
_ ~(b) CH;F, CH3l, (CH3)aSi, CH3Cl
10 Sketch the different vibrational modes of IR spectroscopy? Give 4 2 3
its selection rule.
_ PART - C
Expalin the term chemical shift. How electronegativity is
affecting chemical shift values of following compounds in NMR
1 spectroscopy? 12 2 3
CH;CL CHsl, (CH3)s Si, CHBr3, CH2Br2, CH3F, CH30H,
| CH;Br, CHxCls, CHs
7 Explain the UV instrumentation methods and differentiate the 12 6 3
single beam and double beam method.
Explain the different types of vibration modes in IR
3 spectroscopy. Discuss about the fundamental vibration bands 12 2 3
taking place in a non linear molecule with an example.
Explain the fundamental vibration bands for linear (COz) and
4 : 12 2 3
non-linear (H20) molecules.
5 Explain in detail how the vibrational band occurs in IR 1 6 3
instrumentation with the help of a block diagram.
Draw and explain the possible electronic transitions in UV
6 . . . . 12 6 3
spectroscopy with suitable example in detail.
Explain how shielding effect and deshielding effect takes place
7 : 12 2 3
in NMR spectroscopy.
X . Weight Bloom’
180. B Question agge i s Level
UNIT-HI
] PART -A
1 | What is the basic principle of XPS? 2 3 2
2 | Isit possible to detect all elements in XPS? Give reason. 2 3 2
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e

3 Define kinetic energy? 2 3 2
4 | What is meant by path difference? 2 3 2
5 | Write Bragg’s equation for XRD spectroscopy. 2 3 2

6 Write any two applications of XRD methods, 2 3 2
|7 | Definc ionic Radii? 2 3 2

8 | Electro negativity decreases down the group. Give reason? 2 3 2

9 Definc lonization energy. 2 3 2

10 | What is coordination number & geometry? Give example. 2 3 2

PART -B
| Derive the Bragg’s equation for XRD with pictorial

I representation and analyze how it used to find out the crystal 4
L |lattice.

5 Elucidate the binding energy taking place in various electronic 4

N shells.

Examine the term atomic radii & how it varies with the period

3 _ i 3 4

and group of the periodic table.

4 Analyzc the applications of XRD and how it used in analyzing 4
| the erystal structure,

s i Describe about the elemental shift & chemical shift taking place 4
| inX-ray Photoelectron Spectroscopy.

6 How does absorption and emission Spectroscopy takes place 4

when it is passed into a organic molecule,

7 Find out the geometry and hybridization of the following 4

compound [Cu(CN)4]*,[NiBrq]*

? Calculate the oxidation number for the following molecule 4
| | KCIO;, [Fe(H20)4)", [Cu(Br)4]*,[NiBrs]*

9 How ionic radii and ionization energy varies with the group and 4

| period in the Mendeleev’s periodic table?

10 Explain how binding energy changes for Li and Na atom in XPS 4
_ spectroscopy?

PART - C
Explain the following terms and how it varies with the periodic
trends

| I lonisation energy 12

it.  Electronegativity
iti.  lonic radii

5 Sketch the energy level of orbital arrangement using (n+1) rule, 12

B Pauli. Hund's and Aufbaf rule. :

3 Explain how X-ray Photoelectron Spectroscopy is used with 12
L[ the x ray source inside a hemispherical analyser,
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{ Find out the oxidation number for the following molecule
K;[Fe(CN)g], Ni[CO4], CaCly, [Fe(NH3)s]Br2, 12 3 4
[Cu(H:O)e]Clz, K>CrO4
Find out the geometry of the following compounds
[Cu(NH3)a]*, [Ni(CN)4}>, Ni(CO)4, [NiCL]*, [Cu(H20)4]*, 12 3 4
[Cu(NHa) [,
Explain about how binding energy and kinetic energy is 12 3 4
measured for different electronic orbitals with the help of XPS.
Explain the following terms and how it varies with the periodic
trends
I.  Atomic Radii 12 3 4
ii.  Polarization
iii.  Electron affinity
7 2
Question W;;geht CO 1:];3:::]
UNIT-IV
PART -A
1 Define isolated system. 2 4 2
2 What is HSAB Principle? 2 4 2
3 Define Spontaneous process. 2 4 2
4 | Alloying of metals is preferable. Give reason. 2 4 2
5 | Write Nernst equation for reduction reaction. 2 6 2
6 Write any two Nernst equation applications. 2 6 2
7 What is meant by Caustic embrittlement? 2 4 2
8 Define Native metal with example. 2 4 2
9 Define electrochemical corrosion. 2 4 2
10 | Write different type of wet corrosion. 2 4 2
PART -B
Write different types of system in thermodynamics with suitable 4 4 3
example.
Derive Nernst equation for the oxidation reaction M—>M™+2¢"
Explain about the galvanic corrosion taking place in Zn-Fe and 4 4 3
Cu-Fe couple with suitable example.
How scale and sludge affects boiler and what can be done to 4 4 3
_remove it?
Enumerate the characteristics or requirements that is required for 4 4 3
a potable water.
Explain how corrosion is controlled by sacrificial anode and 4 4 3
| impressed current cathode protection.
Examine the Hard and soft acid base (HSAB) concept for acids 4 4 3
and bases.
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g Examine the differential aeration corrosion taking place in a 4
metal with example.

9 How reverse osmosis process is carried out using a semi 4
_| permeable membrane.

10 Explain in detail how hydrogen evolution takes place in wet
condition.

PART - C

Explicate the boiler troubles taking place due to scale, sludge,
I priming, foaming and caustic embrittlement in detail and how it 12
can be prevented and removed.

Derive Nernst equation for reduction potential. Write its
applicationsand apply the Nernst equation for the equation 12
__("u"“|.uu"r'3°_”_’c'”ﬁ:"*'

o

3 Mention and elaborate the preventive methods that have to be

. o 12
followed to treat the municipal water.

4 Sketch the ion-exchanger method and explain how it is used for

. ; . . 12
removing cations and anions present in water.

5 Examine the carbonate, calgon and phosphate conditioning

‘ 12
method for water treatment.

6 Explain the different methods that could be used to control the

, g 1
corrosion by modifying the metal. ;

7 Explain in detail how corrosion occurs in presence of oxygen

y ) , 12
| and hydrogen in dry environment,

Weight
age

co

Bloom’
s Level

UNIT-V

PART -A

_[S_eTne substitution reaction,

1\?0' Question
1
2

| Whal is meant by addition reaction?

Compare addition and substitution reaction.

3
4 | Define Diene and Dienophile with example.
5 | Define the term racemic mixture,

_| Define Cis-Trans isomers with example.

Write any four reducing agents.

_| Draw the staggered form of butane.

DRI NN NN

Define drug. Give two examples.

(AN R ARV N o N Fo N Fe N KV N [T Y I

DN NN RO

PART - B

6
7
8 Differcntiate chiral and achiral molecule with example.
9
10
I

Wrile the different oxidation reaction mechanism with suitable
_ examples.

[ 2 Draw the constitutional isomers of butanol




BHARATH INSTITUTE OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF CHEMISTRY

QUESTION BANK
h,} Explain in detail about enantiomer and diasteromer taking place 4 6 3
(- “in organic molecule with suitable example.
4 Write the constitutional isomers of pentane. 2 5 2
5 Draw the synthesis and mechanism of methyl salicylate and 4 6 3
illustrate the use of it in the field of medicine.
6 Discuss the ring opening reaction with an example. = 5 2
7 How reduction reaction takes place in presence of LiAlH4 as a 4 6 3
reducing agent.
g Draw the cis trans isomer and write the [UPAC name for the 4 6 3
molecule CICH=CHCI and CH3C,HsC=CCH3CsHs
9 | Draw the different stereochemical forms of tartaric acid. 4 5 2
10 Explain about types of structural and stereo isomerism with an 4 5 9
| example.
- PART - C
|1 | Explain Sn1 Reaction mechanism with suitable examples. 12 5 2
2| Explain E'and E2 Reaction mechanism with suitable examples. 12 5 2
3| Explain Sx2 Reaction mechanism with suitable examples. 12 5 2
Explain Diels-Alder reaction and its mechanism in detail. Write
4 . ) " 12 6 3
| down some examples of diene and dienophiles.
Discuss in detail the synthetic mechanism of Paracetamol.
5 E 12 6 3
Mention its uses.
6 Explain the isomerism taking place in transition metal 12 6 3
| compounds.
7 Draw the conformational analysis of Butane and Cyclohexane. 12 5 2
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ECE TERM | STUDENT PERFORMANCE

S.No. |Reg No. Student Name CLA 1 (30CLA 2 (30CLA 3 (30CLA 4 (10
1 | U22EC001 |ADARI BALA KRISHNA KARTHIK 18 20 20 10
2 | U22EC002 |R ADARSH YADAV 20 18 12 10
3 | U22EC003 [AJAY KRISHNA T U 15 14 20 10
4 | U22EC004 |G AJAY KUMAR REDDY 0 20 18 10
5 | U22EC005 |AKASH TULLURI 0 20 10 10
6 | U22EC006 |AKKALA HIMAKARA VENKATESHY 135 20 20 10
7 | U22EC007 |AKKI NAGA PAVAN KUMAR REDDY 22 20 14 10
8 | U22EC008 |[ALLAM VINAY 13 10 16 10
9 | U22EC009 |[ALLAM YASWANTH 0 20 10 10
10 | U22EC010 |[ALLU NAVEEN 20 14 3 10
11 | U22EC011 [AMBATI CHANDAN REDDY 14 20 18 10
12 | U22EC012 [AMBATINAVEEN REDDY 15 20 10 10
13 | U22EC013 |AMBATI SHIVA REDDY 20 18 20 10
14 | U22EC014 |AMRITA . 25 28 28 10
15 | U22EC015 |AMUDALAPALLI LOKESH 21 18 26 10
16 | U22EC016 [ANAKALA NANDA KUMAR 24 20 18 10
17 | U22EC017 |ANCHA GANESH 28 28 28 10
18 | U22EC018 [ANCHELA VAISHNAVI 24 26 20 10
19 | U22EC019 [ANCHULA ASHOK 15 12 20 10
20 | U22EC020 |ANDRA CHARAN 18 14 14 10
21 | U22EC021 |ANDRA MADHUSUDHAN NAIDU 15 16 14 10
22 | U22EC022 |ANGADI ANWAR 24 18 26 10
23 | U22EC023 |APPADIKAVYA 26 28 28 10
24 | U22EC025 |[ARELLY ABHIRAM 15 12 18 10
25 | U22EC026 |[ARVAPALLI VARUN KUMAR 18 24 18 10
26 | U22EC027 [ASAM MANOHAR REDDY 15 14 22 10
27 | U22EC028 |ASHALA LOKESH 26 20 14 10
28 | U22EC029 |K ASHOK 28 26 18 10
29 | U22EC030 |ATHURU TEJA REDDY 15 22 20 10
30 | U22EC031 |AVISINENI UDAY KIRAN 15 14 16 10
31 | U22EC032 |AVULA HARSHAVARDHAN REDDY 15 24 24 10
32 | U22EC033 ([AVULAPATI KUSHWANTH RAM 18 16 8 10

33 | U22EC034 |AYODHYPURAM VENKATRAMI REI] 18 26 22 10
34 | U22EC035 |[BACHU SAI SHIVA 17 16 20 10
35 | U22EC036 [BADDIPALLI BHASKAR REDDY 15 16 18 10
36 | U22EC037 [BADE HEMA PANDU RANGA RAO 15 14 20 10
37 | U22EC038 [BAILAPUDI YESWANTH 17 16 20 10
38 | U22EC039 [BALAGONDA INDU 28 28 28 10
39 | U22EC040 |BALAM NARESH 20 20 14 10
40 | U22EC041 |BALTHA SAITEJA 27 20 14 10
41 | U22EC042 |BALU RAVI KRISHNA REDDY 15 16 6 10
42 | U22EC044 |BANDARI SANDEEP 25 12 14 10
43 | U22EC045 |BANDARU ARAVIND KUMAR 20 16 20 10




44 | U22EC046 |IBANDARU CHARAN KISHORE 25 20 20 10
45 | U22EC047 |[BANDARU UMA MAHESH 15 18 22 10
46 | U22EC048 |BANDI VINOD 15 8 14 10
47 | U22EC049 |BAREDDY VENKATESWARA REDDY 22 18 20 10
48 | U22EC050 |BATHALA VENKATA SUJAN KARTH 12 18 12 10
49 | U22EC051 |BATHINA CHARAN KUMAR REDDY| 22 22 22 10
50 | U22EC052 [BATTEPATI ANKAIAH 15 12 18 10
51 | U22EC053 |BAVIRISETTI RAJESH 14 20 20 10
52 | U22EC054 |BAYYAVARAPU VISHNU VARDHAN 14 12 14 10
53 | U22ECO055 [BESTA MAHENDRA 15 20 14 10
54 | U22EC056 |BESTHA PAVAN KUMAR 16 12 14 10
55 | U22EC057 |BHURAGALA RAMESH 24 26 26 10
56 | U22EC058 |BIJIVEMULA VENKATA SUBBA RED| 18 16 20 10
57 | U22ECO059 [BITRA JAYASIMHA 24 14 AB 10
58 | U22EC084 |CHINDAM SASHIVARUN 23 AB 15 10
59 | U22EC102 [DEGA SRINU 15 18 18 10
60 | U22EC132 |GANNAMANI MANOHAR KRISHNA 30 30 30 10
61 | U22EC133 |GANTA MANIKANTA 15 24 20 10
62 | U22EC134 |GILAKA PEDDANNA 24 26 26 10
63 | U22EC135 |GOLAKOTI RAVINDRA SAI KRISHN4 27 26 26 10
64 | U22EC136 [GOLLA DHANASHEKAR 24 30 30 10
65 | U22EC137 [GOLLA PAVAN KUMAR 15 20 22 10
66 | U22EC138 |GOLLAPALLI SATHISH KUMAR 15 22 22 10
67 | U22EC139 |GORANTALA ROHAN 15 28 28 10
68 | U22EC141 |GOSU VINAY 15 20 14 10
69 | U22EC142 |GOTTAPU JAGADEESH 18 26 26 10
70 | U22EC143 |GUDA REDDY ESWAR REDDY 6 26 26 10
71 | U22EC144 |GUDDETI SASIKANTH 12 20 24 10
72 | U22EC145 |GUDE KISHORE BABU 15 16 16 10
73 | U22EC146 |GUDIVADA HEMANTH 15 20 20 10
74 | U22EC147 |GUDURI ABHISHEK REDDY 21 30 30 10
75 | U22EC148 |GUGGILLA VENKATA PRASAD 15 30 30 10
76 | U22EC149 |GULLA PRASANTH KUMAR 9 24 24 10
77 | U22EC150 [GUMPULA MAHITA PRITAM 24 26 26 10
78 | U22EC151 |GUNDRA DHANUNJAY 15 24 24 10
79 | U22EC152 |GUNNAM ANIL KUMAR 30 30 30 10
80 | U22EC153 |GUNTURU SANDHYAVALLI 15 28 28 10
81 | U22ECI154 [GURIJEPALLI VINOD KUMAR 30 30 30 10
82 | U22EC155 |GURRALA MAHESH BABU 0 26 26 10
83 | U22EC156 | GURRAM NAGA NIHITHA 15 18 18 10
84 | U22EC157 |GUTAM VENKATESH 15 18 18 10
85 | U22EC158 |GUTTALASANDU TEJASWINI 18 28 28 10
86 | U22EC159 |GUTTUR GANESH 15 24 24 10
87 | U22EC160 |HARI KRISHNAN E 15 20 12 10
88 | U22EC161 |[HARINI G 24 26 26 10
89 | U22EC162 [INJA SAMARASIMHA REDDY 15 20 16 10
90 | U22EC164 |JASTHI RAMYASAI 9 22 22 10
91 | U22EC165 |[JILLELLA SISINDAR REDDY 9 20 20 10




92 | U22EC166 [JUJJURU YADAGIRI 15 28 28 10
93 | U22EC167 [JUTUR MANASA HARSHINI 18 24 26 10
94 | U22EC168 [IKAKANABOINA VIJAYAMUKTHANA 15 18 18 10
95 | U22EC169 |[KOCHERLA SRI HARSHA 18 22 22 10
96 | U22EC170 |KADIYALA KARTHIK 24 30 30 10
97 [ U22EC171 |[KADIYAM PRAKASH RAJ 15 20 22 10
98 | U22EC172 |KALA SAI KIRAN 15 20 22 10
99 | U22EC173 [KALAL ABHILASH KUMAR GOUD 21 20 20 10
100 | U22EC174 |KALINGIRI SURENDRA BABU 12 20 20 10
101 | U22EC175 | KALLAKURI ABHISHEK 6 20 20 10
102 | U22EC176 |[KAMASANI NITHISH 0 20 20 10
103 | U22EC177 |IKAMMARI RAJESH ACHARI 15 18 18 10
104 | U22EC178 [IKANCHARLA VENKATA SUKUMAR| 15 26 26 10
105 | U22EC179 |KANCHETTI GANESH 9 22 24 10
106 | U22EC180 |IKANKANALA ANVESH 15 22 20 10
107 | U22EC181 [KANNEKANTI SURENDRA VENKAT{ 15 24 20 10
108 | U22EC182 |KANTINENI ANIL KUMAR 27 28 28 10
109 | U22EC183 [KANUMALLAPURI MOHAN 15 20 22 10
110 | U22EC184 |KAPUGORLLA SRIKANTH 15 22 20 10
111 | U22EC185 |[KARNA LAHARI 12 22 22 10
112 | U22EC186 |[KARNAKANTI LOHITH 12 20 24 10
113 | U22EC187 |KARNATI ASHOK REDDY 15 18 18 2

114 | U22EC188 [KARPURAPU SAHITH BABU 18 28 28 10
115 | U22EC189 |[KARRA JAYA PRAKASH 21 24 24 10
116 | U22EC190 |M KARTHIK 12 16 16 10
117 | U22EC192 |[KATHI AKHIL REDDY 30 30 30 10
118 | U22EC193 |[KATPADI ISHAQ 27 28 28 10
119 | U22EC194 |KEKKIRENI PAVAN. 15 20 20 10
120 | U22EC195 |[KETHAM BALAIJI 15 22 20 10
121 | U22EC196 |[KETHIREDDY KEDARNATH REDDY| 21 28 28 10
122 | U22EC197 |[KODUMURTHY GOVARDHAN 27 28 30 10
123 | U22EC198 |[KODURI TARUN 15 20 18 10
124 | U22EC199 [KOLA VENKATA SAI KRISHNA 15 22 16 10
125 | U22EC200 |[KOLAGANI NAGARAJU 15 22 24 10
126 | U22EC201 |KOLLEBOYINA SRINIVASULU 21 26 26 10
127 | U22EC202 |KOLLUMALLA SURYA GANESH 15 24 22 10
128 | U22EC203 |[KOMARNENI ROHIT 15 26 24 10
129 | U22EC204 |KOMMU DURGA DILEEP I3 20 20 10
130 | U22EC205 |[KONA SHARON PRISE SUJEEV 30 20 20 10
131 | U22EC276 IMOLAKALAPALLI POOJITHA 15 22 22 10
132 | U22EC277 IMOLAKAPALLI JAGADEESH CHOWI 24 24 22 10
133 | U22EC278 |MOLLA NASIRULLA 9 24 22 10
134 | U22EC279 IMOPIDEVI KARTHIK VARMA 15 20 20 10
135 | U22EC280 IMUDADLA VASU NAIDU 18 22 20 10
136 | U22EC281 IMUKKAMALLA MANIKANTESWAR4 18 22 20 10
137 | U22EC282 IMULAMREDDY BALA NAGI REDDY| 15 22 20 10
138 | U22EC283 IMUMMASANI DINESH KUMAR RED| 15 30 30 10
139 | U22EC284 IMUNDRU ARUN 12 20 20 10




140 | U22EC285 IMUTRA DHANANJAYA REDDY 9 22 20 10
141 | U22EC286 IMUTTHUMULA VENKATA SAI 9 20 20 10
142 | U22EC287 [MUTYALA MADHU 18 22 22 10
143 | U22EC288 IMYLARI RAVI SANKAR 15 22 22 10
144 | U22EC289 INAAGAD YOUNES KHAN 15 24 24 10
145 | U22EC290 INADENDIA SATISH KUMAR 15 22 22 10
146 | U22EC291 INADENDLA VENKATA SADIK 15 10 10 10
147 | U22EC292 INADIMPALLI HARDHIK VARMA 21 26 26 10
148 | U22EC293 INAGALAKUNTA VENGAL REDDY 27 30 30 10
149 | U22EC294 INAGAVELLI NIKHIL TEJA 15 20 20 10
150 | U22EC295 INAGISETTY RAMA KRISHNA 18 20 20 10
151 | U22EC296 INAKKALA VENUGOPAL 21 26 26 10
152 | U22EC297 INALAM HEMA DURGA VENKAT VIV 21 20 20 10
153 | U22EC298 INALAM MURAARI 15 24 24 10
154 | U22EC299 INALAMOTHU MANOJ KUMAR 15 18 20 10
155 | U22EC300 INALLA SATHISH 30 30 30 10
156 | U22EC301 [NALLA SURESH 24 22 22 10
157 | U22EC302 INALLABOTHULA GOWTHAM KUMA 12 20 22 10
158 | U22EC303 INALLABOTHULA BHARGAV SAI 9 20 20 10
159 | U22EC304 INANDAM VIVEK JOSHI 12 22 22 10
160 | U22EC305 INANDAVARAPU DILEEP 27 18 20 10
161 | U22EC306 [K V NARENDRA 15 20 20 10
162 | U22EC307 INARMALA PHANI KUMAR 18 26 26 10
163 | U22EC308 [INARNAPATI VEERANJANEYULU 24 28 28 10
164 | U22EC309 [NARREDDY LAHARI 18 26 24 10
165 | U22EC310 [NARSIPURAM CHIRU 27 28 28 10
166 | U22EC311 INAWIN S 15 AB AB 10
167 | U22EC312 [INEMALLAPUDI JASWANTH 15 18 18 10
168 | U22EC313 INETHAGANI SREEJA 18 20 20 10
169 | U22EC314 INIDADAVOLU NAGA TEJASWINIDH 21 28 28 10
170 | U22EC315 [NIGIDALA VAMSI VARMA 18 24 22 10
171 | U22EC316 [NITHISH M 9 12 12 10
172 | U22EC317 (NIVEDHA D 27 28 26 10
173 | U22EC318 [PADAMALA MAHESH 9 16 16 10
174 | U22EC319 |PADMANABHAN S 18 18 18 10
175 | U22EC320 |PAILA REVATHI 12 18 18 10
176 | U22EC321 |PAKANATI BHARATH KUMAR REDI] 9 18 18 10
177 | U22EC322 |PAKANATI SADA SIVA REDDY 6 18 18 10
178 | U22EC323 [PALEM HEMANTH SAI 6 16 16 10
179 | U22EC325 |[PALLE POLI REDDY 12 10 12 10
180 | U22EC326 [PALLE PRAMOD REDDY 6 20 20 10
181 | U22EC327 |[PALLEM YASWANTH KUMAR REDD) 30 30 30 10
182 | U22EC328 [PALLERLA ROHITH KUMAR REDDY| 15 28 28 10
183 | U22EC329 |[PALVARI VAMSHI KRISHNA 9 22 22 10
184 | U22EC330 [PANDARABOINA MAHESH 18 22 22 10
185 | U22EC331 |PAREPALLI SAI GANESH 21 22 20 10
186 | U22EC332 |[PASUPULETI DAMODHAR NAIDU 15 16 16 10
187 | U22EC333 |[PATAN KHAJA VALI 30 26 24 10




188 | U22EC334 [PATCHAVA LAKSHMINARASIMHA | 30 30 30 10
189 | U22EC335 |PATHI GNANENDRA NAIDU 30 30 30 10
190 | U22EC336 |PEDAMALLI PRASANTH REDDY 24 28 28 10
191 | U22EC337 [PEDDAKOTLA CHANDU PRAKASHE 24 24 24 10
192 | U22EC338 |PEDDAMAR BHAGYA SRAVANTHI 21 26 24 10
193 | U22EC339 [PEDDAPUDI JAGADEESWAR REDDY 15 20 18 10
194 | U22EC340 [PEMMASANIV LN ADITYA CHAND] 21 24 24 10
195 | U22EC341 [PERAM SIVA MALLESWAR REDDY 15 10 10 10
196 | U22EC342 [PERUBOINA PURNA SAI NAVEEN 15 20 20 10
197 | U22EC343 |PERUGU SATHISH 21 26 26 10
198 | U22EC344 |PILLA VENKATA RAMCHARAN 21 28 28 10
199 | U22EC345 |PILLIKANDLA HEMANTH 12 22 22 10
200 | U22EC346 |PINJARI KABULA 12 16 14 10
201 | U22EC403 |SHARMILA K 27 24 26 10
202 | U22EC484 IDASOJU HARIKRISHNA AB 19 15 10

g
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71

U22EC002

R ADARSH YADAV

62

U22EC003

AJAY KRISHNA T U

81

U22EC004

G AJAY KUMAR REDDY

68

U22EC005

AKASH TULLURI

43

U22EC006

AKKALA HIMAKARA VENKATESH K

84

U22EC007

AKKI NAGA PAVAN KUMAR REDDY

81

U22ECO008

ALLAM VINAY

82

O INOD |V W[ |~

U22EC009

ALLAM YASWANTH

71

By
o

U22ECO010

ALLU NAVEEN

77

=
=

U22ECO011

AMBATI CHANDAN REDDY

83

(3
N

U22EC012

AMBATI NAVEEN REDDY

71

funy
w

U22EC013

AMBATI SHIVA REDDY

78

=
S

U22EC014

AMRITA .

82

=
ul

U22ECO015

AMUDALAPALLI LOKESH

86

[EN
(o)

U22EC016

ANAKALA NANDA KUMAR

84

=
~

U22ECO017

ANCHA GANESH

77

=
co

U22EC018

ANCHELA VAISHNAVI

84

=
No)

U22ECO019

ANCHULA ASHOK

82

N
o

U22EC020

ANDRA CHARAN

65

N
[N

U22EC021

ANDRA MADHUSUDHAN NAIDU

92

N
N

U22EC022

ANGADI ANWAR

91

N
w

U22EC023

APPADI KAVYA

86

N
=

U22EC025

ARELLY ABHIRAM

73

N
18]

U22EC026

ARVAPALLI VARUN KUMAR

84

N
N

U22EC027

ASAM MANOHAR REDDY

86

N
~l

U22EC028

ASHALA LOKESH

94

N
[e0]

U22EC029

K ASHOK

81

N
o

U22EC030

ATHURU TEJA REDDY

81

w
(@]

U22EC031

AVISINENI UDAY KIRAN

83

w
=

U22EC032

AVULA HARSHAVARDHAN REDDY

87

w
N

U22EC033

AVULAPATI KUSHWANTH RAM

78

w
w

U22EC034

AYODHYPURAM VENKATRAMI REI]

83

w
&

U22ECO035

BACHU SAI SHIVA

78

w
(851

U22EC036

BADDIPALLI BHASKAR REDDY

83

w
(o]

U22EC037

BADE HEMA PANDU RANGA RAO

70

w
~

U22EC038

BAILAPUDI YESWANTH

60

w
(o]

U22EC039

BALAGONDA INDU

87

w
w

U22EC040

BALAM NARESH

82

iy
o

U22EC041

BALTHA SAI TEJA

88

~
[

U22EC042

BALU RAVI KRISHNA REDDY

84

N
o

U22EC044

BANDARI SANDEEP

73

I
w

U22EC045

BANDARU ARAVIND KUMAR

79

o
IS

U22EC046

BANDARU CHARAN KISHORE

84




45

U22EC047

BANDARU UMA MAHESH

81

46

U22EC048

BANDI VINOD

74

47

U22EC049

BAREDDY VENKATESWARA REDDY

86

48

U22EC050

BATHALA VENKATA SUJAN KARTH

86

49

U22EC051

BATHINA CHARAN KUMAR REDDY

88

50

U22EC052

BATTEPATI ANKAIAH

81

51

U22EC053

BAVIRISETTI RAJESH

82

52

U22EC054

BAYYAVARAPU VISHNU VARDHAN

56

53

U22ECO055

BESTA MAHENDRA

82

54

U22EC056

BESTHA PAVAN KUMAR

71

55

U22EC057

BHURAGALA RAMESH

92

56

U22EC058

BIJIVEMULA VENKATA SUBBA RED

94

57

U22EC059

BITRA JAYASIMHA

64

58

U22EC084

CHINDAM SASHIVARUN

69

59

U22EC102

DEGA SRINU

100

60

U22EC132

GANNAMANI MANOHAR KRISHNA

96

61

U22EC133

GANTA MANIKANTA

18

62

U22EC134

GILAKA PEDDANNA

%

63

U22EC135

GOLAKOTT RAVINDRA SAI KRISHN/

87

64

U22EC136

GOLLA DHANASHEKAR

80

65

U22EC137

GOLLA PAVAN KUMAR

85

66

U22EC138

GOLLAPALLI SATHISH KUMAR

74

67

U22EC139

GORANTALA ROHAN

82

68

U22EC141

GOSU VINAY

80

69

U22EC142

GOTTAPU JAGADEESH

99

70

U22EC143

GUDA REDDY ESWAR REDDY

75

71

U22EC144

GUDDETI SASIKANTH

48

72

U22EC145

GUDE KISHORE BABU

93

73

U22EC146

GUDIVADA HEMANTH

61

74

U22EC147

GUDURI ABHISHEK REDDY

90

75

U22EC148

GUGGILLA VENKATA PRASAD

89

76

U22EC149

GULLA PRASANTH KUMAR

80

77

U22EC150

GUMPULA MAHITA PRITAM

94

78

U22EC151

GUNDRA DHANUNJAY

61

79

U22EC152

GUNNAM ANIL KUMAR

100

80

U22EC153

GUNTURU SANDHYAVALLI

56

81

U22EC154

GURIJEPALLI VINOD KUMAR

100

82

U22EC155

GURRALA MAHESH BABU

92

83

U22EC156

GURRAM NAGA NIHITHA

49

84

U22EC157

GUTAM VENKATESH

85

85

U22EC158

GUTTALASANDU TEJASWINI

100

86

U22EC159

GUTTUR GANESH

73

87

U22EC160

HARI KRISHNAN E

44

88

U22EC161

HARINI G

77

89

U22EC162

INJA SAMARASIMHA REDDY

72

90

U22EC164

JASTHI RAMYASAI

76

91

U22EC165

JILLELLA SISINDAR REDDY

62

92

U22EC166

JUJJURU YADAGIRI

83




93

U22EC167

JUTUR MANASA HARSHINI

94

94

U22EC168

KAKANABOINA VIJAYAMUKTHANA

96

95

U22EC169

KOCHERLA SRI HARSHA

83

96

U22EC170

KADIYALA KARTHIK

83

97

U22EC171

KADIYAM PRAKASH RAJ

79

98

U22EC172

KALA SAI KIRAN

49

99

U22EC173

KALAL ABHILASH KUMAR GOUD

86

100

U22EC174

KALINGIRI SURENDRA BABU

86

101

U22EC175

KALLAKURI ABHISHEK

80

102

U22EC176

KAMASANI NITHISH

90

103

U22EC177

KAMMARI RAJESH ACHARI

77

104

U22EC178

KANCHARLA VENKATA SUKUMAR

51

105

U22EC179

KANCHETTI GANESH

18

106

U22EC180

KANKANALA ANVESH

59

107

U22EC181

KANNEKANTI SURENDRA VENKAT]

82

108

U22EC182

KANTINENI ANIL KUMAR

97

109

U22EC183

KANUMALLAPURI MOHAN

92

110

U22EC184

KAPUGORLLA SRIKANTH

92

111

U22EC185

KARNA LAHARI

94

112

U22EC186

KARNAKANTI LOHITH

73

113

U22EC187

KARNATI ASHOK REDDY

73

114

U22EC188

KARPURAPU SAHITH BABU

90

115

U22ECI189

KARRA JAYA PRAKASH

92

116

U22EC190

M KARTHIK

89

117

U22EC192

KATHI AKHIL REDDY

94

118

U22EC193

KATPADI ISHAQ

77

119

U22EC194

KEKKIRENI PAVAN.

83

120

U22EC195

KETHAM BALAIJI

89

121

U22EC196

KETHIREDDY KEDARNATH REDDY

92

122

U22EC197

KODUMURTHY GOVARDHAN

97

123

U22EC198

KODURI TARUN

89

124

U22EC199

KOLA VENKATA SAI KRISHNA

69

125

U22EC200

KOLAGANI NAGARAJU

24

126

U22EC201

KOLLEBOYINA SRINIVASULU

99

127

U22EC202

KOLLUMALLA SURYA GANESH

63

128

U22EC203

KOMARNENI ROHIT

89

129

U22EC204

KOMMU DURGA DILEEP

66

130

U22EC205

KONA SHARON PRISE SUJEEV

42

131

U22EC276

MOLAKALAPALLI POOJITHA

91

132

U22EC277

MOLAKAPALLI JAGADEESH CHOW]

73

133

U22EC278

MOLLA NASIRULLA

65

134

U22EC279

MOPIDEVI KARTHIK VARMA

74

135

U22EC280

MUDADLA VASU NAIDU

38

136

U22EC281

MUKKAMALLA MANIKANTESWAR/

87

137

U22EC282

MULAMREDDY BALA NAGI REDDY

87

138

U22EC283

MUMMASANI DINESH KUMAR RED

91

139

U22EC284

MUNDRU ARUN

85

140

U22EC285

MUTRA DHANANJAYA REDDY

87




141

U22EC286

MUTTHUMULA VENKATA SAI

86

142

U22EC287

MUTYALA MADHU

79

143

U22EC288

MYLARI RAVI SANKAR

78

144

U22EC289

NAAGAD YOUNES KHAN

88

145

U22EC290

NADENDLA SATISH KUMAR

82

146

U22EC291

NADENDLA VENKATA SADIK

80

147

U22EC292

NADIMPALLI HARDHIK VARMA

93

148

U22EC293

NAGALAKUNTA VENGAL REDDY

92

149

U22EC294

NAGAVELLI NIKHIL TEJA

88

150

U22EC295

NAGISETTY RAMA KRISHNA

84

151

U22EC296

NAKKALA VENUGOPAL

88

152

U22EC297

NALAM HEMA DURGA VENKAT VIV

82

153

U22EC298

NALAM MURAARI

74

154

U22EC299

NALAMOTHU MANOJ KUMAR

84

155

U22EC300

NALLA SATHISH

93

156

U22EC301

NALLA SURESH

86

157

U22EC302

NALLABOTHULA GOWTHAM KUMA

86

158

U22EC303

NALLABOTHULA BHARGAYV SAI

38

159

U22EC304

NANDAM VIVEK JOSHI

71

160

U22EC305

NANDAVARAPU DILEEP

93

161

U22EC306

K VNARENDRA

59

162

U22EC307

NARMALA PHANI KUMAR

38

163

U22EC308

NARNAPATI VEERANJANEYULU

88

164

U22EC309

NARREDDY LAHARI

87

165

U22EC310

NARSIPURAM CHIRU

89

166

U22EC311

NAWIN S

167

U22EC312

NEMALLAPUDI JASWANTH

59

168

U22EC313

NETHAGANI SREEJA

90

169

U22EC314

NIDADAVOLU NAGA TEJASWINI DE

87

170

U22EC315

NIGIDALA VAMSI VARMA

63

171

U22EC316

NITHISH M

86

172

U22EC317

NIVEDHA D

92

173

U22EC318

PADAMALA MAHESH

87

174

U22EC319

PADMANABHAN S

85

175

U22EC320

PAILA REVATHI

88

176

U22EC321

PAKANATI BHARATH KUMAR REDI]

79

177

U22EC322

PAKANATI SADA SIVA REDDY

38

178

U22EC323

PALEM HEMANTH SAI

87

179

U22EC325

PALLE POLIREDDY

82

180

U22EC326

PALLE PRAMOD REDDY

84

181

U22EC327

PALLEM YASWANTH KUMAR REDD

93

182

U22EC328

PALLERLA ROHITH KUMAR REDDY

91

183

U22EC329

PALVARI VAMSHI KRISHNA

90

184

U22EC330

PANDARABOINA MAHESH

39

185

U22EC331

PAREPALLI SAI GANESH

81

186

U22EC332

PASUPULETI DAMODHAR NAIDU

80

187

U22EC333

PATAN KHAJA VALI

88

188

U22EC334

PATCHAVA LAKSHMI NARASIMHA

90




189

U22EC335

PATHI GNANENDRA NAIDU

90

150

U22EC336

PEDAMALLI PRASANTH REDDY

92

191

U22EC337

PEDDAKOTLA CHANDU PRAKASH K

86

192

U22EC338

PEDDAMAR BHAGYA SRAVANTHI

86

193

U22EC339

PEDDAPUDI JAGADEESWAR REDDY,

75

194

U22EC340

PEMMASANI VL N ADITYA CHANDI

87

195

U22EC341

PERAM SIVA MALLESWAR REDDY

73

196

U22EC342

PERUBOINA PURNA SAI NAVEEN

82

197

U22EC343

PERUGU SATHISH

86

198

U22EC344

PILLA VENKATA RAMCHARAN

89

199

U22EC345

PILLIKANDLA HEMANTH

88

200

U22EC346

PINJARI KABULA

86

201

U22EC403

SHARMILA K

93

202

U22EC484

DASOJU HARIKRISHNA

30

ot
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L INSTITUTE OF HIGHER EDUCATION AND RESEARCH

(Daciated ns Deamat-to-be Unkarsity under seslion 3 of UGE Act. 1656)
¥

(Vicke Neticamen Ho. FE-S/2000 - 112, Messby of Muman Freaouree Dovelopment. Gont. of indai, datd 4 huty 2007

BTECH ELECTRICAL AND ELECTRONICS ENGINEERING
ACADEMIC YEAR 2022-2023 (TERM I) - ENGINEERING CHEMISTRY - U20CYBJO1
STUDENT PERFORMANCE RECORD

SI No. Reg. No Name CO1 CO2 CO3 CO4 COS CO6 | Average
1 U22EC018 |ANCHELA VAISHNAVI 98 94 95 97 96 97 96
2 U22EC019 |ANCHULA ASHOK 98 97 100 94 100 100 98
3 U22EC020 |ANDRA CHARAN 100 94 98 100 88 97 96
4 U22EC021 |[ANDRA MADHUSUDHAN NAIT} 98 94 98 97 100 100 98
5 U22EC022 |ANGADI ANWAR 95 84 100 91 75 97 90
6 U22EC023 |APPADIKAVYA 93 94 95 94 92 100 94
7 U22EC025 |ARELLY ABHIRAM 95 84 98 100 88 97 94
8 U22EC026 |ARVAPALLI VARUN KUMAR 98 94 95 94 83 100 94
9 U22EC027 |ASAM MANOHAR REDDY 95 84 100 78 88 100 91
10 U22EC028 |ASHALA LOKESH 98 94 95 97 92 100 96
11 U22EC029 |K ASHOK 93 100 95 100 88 97 95
12 U22EC030 |ATHURU TEJA REDDY 95 84 98 94 88 100 93
13 U22EC031 |AVISINENI UDAY KIRAN 98 84 100 91 96 97 94
14 U22EC032 |AVULA HARSHAVARDHAN RE 95 94 93 100 83 100 94
15 U22EC033 |[AVULAPATIKUSHWANTHRAN 93 78 98 88 100 100 93
16 U22EC034 |AYODHYPURAM VENKATRAM 95 88 100 97 88 100 94
17 U22EC035 |BACHU SAI SHIVA 98 97 93 94 100 100 97
18 U22EC036 |BADDIPALLI BHASKARREDDY 98 88 98 91 83 97 92
19 U22EC037 |BADE HEMA PANDU RANGA R 95 88 95 100 100 94 95
20 U22EC038 |BAILAPUDI YESWANTH 98 97 98 94 83 94 94
21 U22EC039 |BALAGONDA INDU 95 88 98 94 88 100 94
22 U22EC040 [BALAM NARESH 93 84 98 94 92 97 93
23 U22EC041 [BALTHA SAITEJA 98 94 95 97 96 100 96
24 U22EC042 |BALU RAVI KRISHNA REDDY 95 84 95 100 100 97 95
25 U22EC044 |BANDARI SANDEEP 100 100 100 81 92 100 95
26 U22EC045 [BANDARU ARAVIND KUMAR 98 78 95 94 88 97 91
27 U22EC046 |BANDARU CHARAN KISHORE 93 88 95 100 92 100 94

28 U22EC047 |BANDARU UMA MAHESH 93 84 95 97 88 100 93
29 U22EC048 |BANDI VINOD 95 94 98 88 79 100 92
30 U22EC049 |BAREDDY VENKATESWARAR 0 100 93 97 96 97 80
31 U22EC050 |BATHALA VENKATA SUJANK] 95 84 93 97 100 97 94
32 U22EC051 |BATHINA CHARAN KUMARRE 98 94 95 94 92 97 95
33 U22EC052 |BATTEPATI ANKAIAH 100 84 100 97 96 100 96
34 U22EC053 |BAVIRISETTI RAJESH 95 84 98 100 92 100 95
35 U22EC054 |BAYYAVARAPU VISHNU VARI 98 97 93 91 88 100 94
36 U22EC055 |BESTA MAHENDRA 95 38 98 97 96 97 95
37 U22EC056 |BESTHA PAVAN KUMAR 98 84 98 81 88 97 91
38 U22EC057 |BHURAGALA RAMESH 100 94 95 94 96 100 96
39 U22EC058 |BUIVEMULA VENKATA SUBBA 98 84 95 94 83 97 92
40 U22EC059 |BITRA JAYASIMHA 95 94 95 97 92 100 95
41 U22EC180 |KANKANALA ANVESH 98 91 98 94 96 97 95
42 U22EC181 |KANNEKANTI SURENDRA VEN 95 100 95 97 96 100 97
43 U22EC182 |KANTINENI ANIL KUMAR 95 91 93 94 100 97 95
44 U22EC183 |[KANUMALLAPURI MOHAN 100 38 93 94 96 100 95
45 U22EC184 |KAPUGORLLA SRIKANTH 95 91 98 97 83 97 93
46 U22EC185 |[KARNA LAHARI 98 94 98 91 83 100 94
47 U22EC186 |KARNAKANTI LOHITH 90 97 98 97 88 97 94
48 U22EC187 |[KARNATI ASHOK REDDY 100 94 98 100 83 100 96
49 U22EC188 |KARPURAPU SAHITH BABU 100 78 98 38 83 100 91
50 U22EC189 |KARRA JAYA PRAKASH 98 88 93 97 92 100 94
51 U22EC190 |M KARTHIK 100 97 98 94 92 97 96
52 U22EC192 |KATHI AKHIL REDDY 98 88 98 81 79 100 90
53 U22EC193 |KATPADI ISHAQ 95 91 95 94 96 100 95
54 U22EC194 |KEKKIRENI PAVAN. 100 88 98 100 96 100 97




55 |U22EC195 |KETHAM BALAIJI 100 84 100 94 92 100 95
56 |U22EC196 [KETHIREDDY KEDARNATHRE 98 84 95 94 100 100 95
57 |U22EC197 |KODUMURTHY GOVARDHAN 95 94 95 100 75 97 93
58 |U22EC198 |KODURITARUN 98 81 95 94 88 97 92
59 |U22EC199 |KOLA VENKATA SAIKRISHNA| 100 84 98 94 100 97 95
60 U22EC200 [KOLAGANINAGARAJU 98 94 100 97 92 100 97
61 U22EC201 |KOLLEBOYINA SRINIVASULU 98 91 98 75 96 100 93
62 |U22EC202 |KOLLUMALLA SURYA GANES] 93 91 95 94 96 100 95
63 |U22EC203 |KOMARNENIROHIT 95 94 95 97 96 97 96
64 |U22EC204 |KOMMU DURGA DILEEP 95 94 100 100 88 97 96
65 |U22EC205 |KONA SHARON PRISE SUJEEV 93 88 98 91 88 100 93
66 U22EC276 |MOLAKALAPALLIPOOJITHA 95 91 95 97 83 97 93
67 U22EC277 |MOLAKAPALLIJAGADEESHCI 98 91 95 100 92 100 96
68 U22EC278 |MOLLA NASIRULLA 93 97 98 75 96 97 92
69 U22EC279 |MOPIDEVI KARTHIK VARMA 98 91 95 100 96 100 96
70 U22EC280 |MUDADLA VASUNAIDU 93 84 93 97 71 97 89
71 U22EC281 |MUKKAMALLA MANIKANTESY 95 88 98 88 100 100 95
72 U22EC282 |MULAMREDDY BALA NAGIRE 98 91 98 97 100 97 97
73 U22EC283 |MUMMASANI DINESH KUMAR 95 94 98 81 92 100 93
74 |U22EC284 |MUNDRU ARUN 93 91 95 94 100 97 95
75 |U22EC285 |MUTRA DHANANJAYA REDDY| 100 94 98 97 100 100 98
76 |U22EC286 |[MUTTHUMULA VENKATA SAI 93 91 100 94 88 100 94
77 U22EC287 |[MUTYALA MADHU 98 78 98 94 96 100 94
78 U22EC288 |MYLARIRAVI SANKAR 100 94 95 94 96 100 96
79 U22EC289 |[NAAGAD YOUNES KHAN 100 94 98 94 100 97 97
80 |U22EC290 |NADENDLA SATISH KUMAR 100 88 100 97 92 97 95
81 U22EC291 |NADENDLA VENKATA SADIK 98 91 88 94 100 97 94
82 |U22EC292 |NADIMPALLIHARDHIK VARM{ 100 81 98 97 92 100 95
83 U22EC293 |[NAGALAKUNTA VENGAL RED 98 88 95 72 92 100 91
84 U22EC294 [NAGAVELLINIKHIL TEJA 100 97 98 97 96 100 98
85 U22EC295 |[NAGISETTY RAMA KRISHNA 100 94 98 97 75 97 93
86 U22EC296 [NAKKALA VENUGOPAL 98 84 93 91 100 97 94
87 U22EC297 |NALAM HEMA DURGA VENKA[ 95 91 98 100 96 94 95
88 U22EC298 |NALAM MURAARI 98 84 93 94 83 97 91
89 U22EC299 |[NALAMOTHU MANOJ KUMAR 95 94 98 72 96 100 92
90 U22EC300 |NALLA SATHISH 98 94 98 100 83 97 95
9 U22EC084 |CHINDAM SASHIVARUN 93 100 98 88 96 100 96
92 |U22EC001 |ADARIBALA KRISHNA KARTH 98 88 95 78 96 97 92
93 U22EC002 |R ADARSH YADAV 95 84 95 88 100 100 94
94 U22EC003 |AJAY KRISHNATU 98 94 100 97 100 97 98
95 U22EC004 |G AJAY KUMAR REDDY 98 100 98 97 92 100 97
96 U22EC005 |[AKASH TULLURI 90 84 93 81 83 97 88
97 U22EC006 |AKKALA HIMAKARA VENKAT 95 91 98 97 96 100 96
98 |U22EC007 |AKKINAGA PAVAN KUMARRI 95 88 100 91 100 100 96
99 |U22EC008 |ALLAM VINAY 93 81 95 91 96 100 93
100 |U22EC009 |ALLAM YASWANTH 98 91 95 100 75 100 93
101 |U22EC010 |ALLU NAVEEN 100 84 95 97 79 97 92
102 |U22EC011 |AMBATI CHANDAN REDDY 98 91 100 100 92 97 96
103 |U22EC012 |AMBATINAVEEN REDDY 93 88 93 94 96 97 93
104 |U22EC013 |AMBATI SHIVA REDDY 93 91 93 78 92 100 91
105 |U22EC014 |AMRITA . 98 88 95 91 92 100 94
106 |U22EC015 |AMUDALAPALLI LOKESH 95 97 98 78 96 100 94
107 |U22EC016 |ANAKALA NANDA KUMAR 95 91 98 91 79 97 92
108 |U22EC017 |ANCHA GANESH 95 88 98 97 100 97 96
108 |U22EC102 |DEGA SRINU 98 94 98 94 92 100 96
110 |U22EC132 |GANNAMANI MANOHAR KRIS| 93 88 100 94 96 97 94
111 |U22EC133 |GANTA MANIKANTA 95 97 88 100 92 100 95
112 |U22EC134 |GILAKA PEDDANNA 93 91 98 94 75 97 91
13 |U22EC135 |[GOLAKOTIRAVINDRA SAIKRI 95 88 95 78 88 100 91
114 |U22EC136 |GOLLA DHANASHEKAR 90 91 95 94 83 97 92
115 |U22EC137 |GOLLA PAVAN KUMAR 93 88 100 94 71 100 91
116 |U22EC138 |GOLLAPALLISATHISH KUMAR 93 91 95 88 100 97 94
17 |U22EC139 |GORANTALA ROHAN 95 94 90 94 75 100 91
118 |U22EC141 |GOSU VINAY 98 94 95 97 75 97 92




119 |U22EC142 |GOTTAPU JAGADEESH 95 91 95 81 96 100 93
120 |U22EC143 |GUDA REDDY ESWAR REDDY 90 84 100 91 92 100 93
121 U22EC144 |GUDDETI SASIKANTH 98 91 90 100 92 100 95
122 |U22EC145 |GUDE KISHORE BABU 100 84 93 94 100 100 95
123 |U22EC146 |GUDIVADA HEMANTH 98 97 95 78 100 97 94
124 |U22EC147 |GUDURI ABHISHEK REDDY 93 91 98 91 92 97 93
125 |U22EC148 |GUGGILLA VENKATA PRASAD| 95 81 98 100 71 97 90
126 |U22EC149 |GULLA PRASANTHKUMAR 95 84 93 94 75 100 90
127 |U22EC150 |GUMPULA MAHITA PRITAM 98 94 98 97 92 100 96
128 |U22EC151 |GUNDRA DHANUNJAY 100 100 100 97 96 100 99
129 |U22EC152 |GUNNAM ANIL KUMAR 95 81 95 88 75 97 88
130 U22EC153 |GUNTURU SANDHYAVALLI 95 91 98 97 100 97 96
131 |U22EC154 |GURIJEPALLI VINOD KUMAR 95 84 98 88 96 100 93
132 |U22EC155 |GURRALA MAHESH BABU 98 88 98 97 75 100 92
133 |U22EC156 |GURRAM NAGA NIHITHA 95 97 93 81 92 100 93
134 |U22EC157 |GUTAM VENKATESH 98 97 95 94 96 97 96
135 |U22EC158 |GUTTALASANDU TEJASWINI 95 84 95 91 96 100 93
136 |U22EC159 [GUTTUR GANESH 100 88 100 94 96 97 96
137 |U22EC160 [HARIKRISHNAN E 95 88 95 94 100 100 95
138 |U22EC161 [HARINIG 100 97 98 78 100 97 95
138 |U22EC162 |INJA SAMARASIMHA REDDY 98 88 95 91 75 100 91
140 |U22EC164 |JASTHIRAMYASAI 95 78 98 100 79 97 91
141 |U22EC165 |JILLELLA SISINDAR REDDY 98 97 95 97 96 100 97
142 |U22EC166 [JUJJURU YADAGIRI 98 84 90 100 75 100 91
143 |U22EC167 |JUTUR MANASA HARSHINI 100 88 95 75 92 100 92
144 |U22EC168 |KAKANABOINA VIJAYAMUKT 93 88 95 94 100 100 95
145 U22EC169 |KOCHERLA SRIHARSHA 95 94 100 94 100 97 97
146 U22EC170 |KADIYALA KARTHIK 98 91 90 91 88 100 93
147 |U22EC171 |KADIYAM PRAKASH RAJ 98 88 90 100 75 97 91
148 U22EC172 |KALA SAIKIRAN 93 88 95 91 83 100 91
149 |U22EC173 |KALAL ABHILASH KUMAR GO 93 94 93 97 92 100 95
150 |U22EC174 |KALINGIRI SURENDRA BABU 0 0 0 0 0 0 0
151 |U22EC175 |KALLAKURI ABHISHEK 98 88 98 97 96 97 95
152 |U22EC176 |KAMASANINITHISH 98 91 98 78 100 94 93
153 |U22EC177 |KAMMARIRAJESH ACHARI 95 91 95 94 96 100 95
154 |U22EC178 |KANCHARLA VENKATA SUKU 90 94 100 97 83 97 93
165 |U22EC179 |KANCHETTI GANESH 95 91 90 94 92 100 94
156 |U22EC301 |NALLA SURESH 100 83 95 100 100 97 97
157 |U22EC302 |NALLABOTHULA GOWTHAME 100 94 95 94 96 100 9
168 |U22EC303 |NALLABOTHULA BHARGAVS4 98 91 98 94 96 94 95
159 |U22EC304 [NANDAM VIVEK JOSHI 98 88 90 94 100 100 95
160 |U22EC305 [NANDAVARAPU DILEEP 98 91 83 97 100 97 94
161 |U22EC306 |K V NARENDRA 100 100 98 100 92 100 98
162 |U22EC307 |[NARMALA PHANIKUMAR 100 84 98 97 100 97 96
163 U22EC308 |NARNAPATI VEERANJANEYUI 95 88 93 97 88 100 93
164 |U22EC309 |NARREDDY LAHARI 95 94 95 97 88 100 95
165 |U22EC310 |NARSIPURAM CHIRU 98 81 95 100 71 100 91
166 |U22EC311 |[NAWIN S 95 91 98 100 100 100 97
167 |U22EC312 |NEMALLAPUDIJASWANTH 95 100 98 81 75 97 91
168 |U22EC313 |NETHAGANI SREEJA 98 81 98 94 92 97 93
169 |U22EC314 |NIDADAVOLU NAGA TEJASWI| 100 84 98 97 100 97 96
170 |U22EC315 [NIGIDALA VAMSI VARMA 93 94 100 100 92 100 96
171 |U22EC316 |NITHISHM 98 91 88 78 96 100 92
172 |U22EC317 [NIVEDHAD 95 81 100 97 96 100 95
173 |U22EC318 |PADAMALA MAHESH 98 84 93 94 88 97 92
174 |U22EC319 |PADMANABHAN S 100 88 98 97 88 97 94
175 |U22EC320 |PAILA REVATHI 98 84 98 100 96 100 96
176 |U22EC321 |PAKANATIBHARATH KUMAR 95 94 98 97 96 97 96
177 |U22EC322 |PAKANATI SADA SIVA REDDY| 100 100 95 100 96 100 98
178 |U22EC323 |PALEM HEMANTH SAI 95 84 98 97 96 97 94
179 |U22EC325 |PALLE POLIREDDY 95 91 98 100 96 100 9
180 |U22EC326 |PALLE PRAMOD REDDY 100 88 98 97 71 97 92
181 |U22EC327 |PALLEM YASWANTHKUMAR] 95 91 98 100 100 94 96
182 |U22EC328 |PALLERLA ROHITH KUMARRE 98 78 100 94 88 97 92




183 |U22EC329 |PALVARI VAMSHIKRISHNA 95 91 95 97 96 100 96
184 |U22EC330 |PANDARABOINA MAHESH 100 84 100 100 100 97 97
185 |U22EC331 |PAREPALLI SAI GANESH 100 97 98 94 100 100 98
186 |U22EC332 |[PASUPULETI DAMODHAR NAIl 100 94 98 100 100 100 99
187 |U22EC333 |PATAN KHAJA VALI 100 84 98 94 96 100 95
188 |U22EC334 |PATCHAVA LAKSHMINARASI 95 81 100 97 88 100 93
189 |U22EC335 |PATHI GNANENDRA NAIDU 98 97 95 100 88 97 96
190 |U22EC336 |PEDAMALLIPRASANTHREDD] 100 97 100 81 92 97 94
191 |U22EC337 |PEDDAKOTLA CHANDUPRAK{ 93 81 98 100 100 97 95
192 |U22EC338 |PEDDAMAR BHAGYA SRAVAN 95 94 100 97 92 100 96
193 |U22EC339 |PEDDAPUDIJAGADEESWAR R 98 97 98 100 96 100 98
194 |U22EC340 |[PEMMASANIVLNADITYACH 100 97 98 97 71 94 93
195 |U22EC341 |PERAM SIVA MALLESWAR REI 95 88 95 100 92 97 94
196 |U22EC342 |PERUBOINA PURNA SATNAVE 95 91 98 94 100 100 96
197 |U22EC343 |PERUGU SATHISH 98 97 98 94 96 100 97
198 |U22EC344 |PILLA VENKATA RAMCHARAN 95 88 98 100 88 97 94
199 |U22EC345 |PILLIKANDLA HEMANTH 98 88 98 94 96 100 95
200 |U22EC346 |PINJARI KABULA 95 94 100 97 100 97 97
201 |U22EC403 [SHARMILAK 95 91 95 94 96 100 95
202 |U22EC484 |DASOJU HARIKRISHNA 98 91 98 97 100 97 97

925 89 96 93 91 98 94
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: INSTITUTE OF HIGHER EDUCATION AND RESEARCH

(Declared as Deermed-to-be University under section 3 of UGC Acl, 1956)

{¥ido Nalificalion No. F.9-5:2000 - U 3, Ministry of Human Resource Developmenl, Govt of India, daled 4 July 2002)

BTECH ELECTRICAL AND ELECTRONICS ENGINEERING
ACADEMIC YEAR 2022-2023 (TERM 1) - ENGINEERING CHEMISTRY - U20CYBJ01

DIRECT ATTAINMNET

CO's Cco1 CO2 CO3 CO4 CO5 CO6
Average Mark 95 89 926 93 91 98
No.of students above

average 104 111 112 152 134 110
Total no. of students 202 202 202 202 202 202
% CO attainment 51 55 55 75 66 54
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Vfarath

' INSTITUTE OF HIGHER EDUCATION AND RESEARCH

(Deciared as Deemed-to-be University under section 3 of UGC Act, 1956)

{Vide Notification No. F.9-5/2000 - U 3, Ministry of Human Resoutce Devtlopment, Govi. of india, dated 4" July 2002}

BTECH ELECTRICAL AND ELECTRONICS ENGINEERING
ACADEMIC YEAR 2022-2023 (TERM 1) - ENGINEERING CHEMISTRY - U20CYBJO1
CO INDIRECT ATTAINMNET - SURVEY REPORT

CO No. of 5’s No. of 4’s No. of 3’s No. of 2’s No. of 1’s C0%
CO1 110 62 15 10 5 90
CO2 111 63 11 11 6 93
CO3 118 50 17 9 8 90
CO4 115 55 13 10 9 88
CO5 117 48 19 10 8 90
CO6 116 49 16 14 7 81
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