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Dr. V. S. Krishna Govt. Degree & P.G. College (A), Visakhapatnam
B.Sc. Chemistry Syllabus Under CBCS

[w.e.f. 2019-20 (Revised in October 2018)]

Year Semester Paper Title Marks Credits
I I Inorganic and Organic 100 03
Chemistry
I Practical — I 50 02
I I Physical and General 100 03
Chemistry
Practical — II 50 02
M1 I Inorganic and organic 100 03
Chemistry
I Practical — III 50 02
v v Spectroscopy and Physical 100 03
Chemistry
Practical — IV 50 02
v Inorganic ,Organic and 100 03
Physical Chemistry
v Practical - V 50 02
A% Inorganic ,Organic and 100 03
Physical Chemistry
Practical — VI 50 02
* Any one VII (A)y* Elective 100 03
Paper from Practical - VIL A 50 02
VIIA,BandC @H (B)* Elective 100 03
Practical - VII B 50 02
** Any one VIl (C)’:/ Elective 100 03
cluster Practical - VII C 50 02
from VIII, A, B VI (A)** Cluster Electives-1: 100 03
and C VIII-A-1] 100 03
I VIII-A-2 100 03
VIII-A-3 50 02
50 02
50 02
VIII (B)** Cluster Electives - I :: 100 03
VIO-B-1 100 03
VI VIIiI- B-2 100 03
VIII-B-3 50 02
50 02
50 02
VIII (C)y** Cluster Electives - 11T :: 100 03
VII-C-1 100 03
VHI-C-2 100 03
VIII-C-3 50 02
50 02
50 02
—
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—
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Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reuccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Semester- I, Chemistry Syllabus
(w.e.f 2019-20 revised on October-201 8)

SEMESTER - I

Paper I - Inorganic & Organic Chemistry  60hrs (4h/w)

INORGANIC CHEMISTRY 30 hrs (2h / w)

UNIT -I

p-block elements I 15h

Group-13: Synthesis and structure of diborane and higher boranes (B;Hjo and BsH,),
boron-nitrogen compounds (B;N;Hg and BN)

Group - 14: Preparation and applications of silanes and silicones.

Group - 15: Preparation and reactions of hydrazine, hydroxylamine.

UNIT-II

1. p-block elements -1 8h

Group-16: Classifications of oxides based on (1) Chemical behavior and (ii) Oxygen
content.

Group-17: Inter halogen compounds and pseudo halogens.

2. Organometallic Chemistry 7h

Definition- classification of Organometallic compounds- nomenclature, preparation,
properties and applications of alkyls of Li and Mg.

ORGANIC CHEMISTRY 30hrs (2h /w)

UNIT-III

Structural theory in Organic Chemistry 10 h
Types of bond fission and organic reagents (Electrophilic, Nucleophilic, and free radical
reagents including neutral molecules like H,O, NH;& AlCly).

Bond polarization: Factors influencing the polarization of covalent bonds, electro
negativity - inductive effect. Application of inductive effect (a) Basicity of amines (b)
Acidity of carboxylic acids (c) Stability of carbonium ions, Resonance or Mesomeric
effect, application to (a) acidity of phenol, and (b) acidity of carboxylic acids. Hyper

conjugation and its application to stability of carbonium ions, Free radicals and alkenes,
carbanions, carbenes and nitrenes,

Types of Organic reactions: Addition - electrophilic, nucleophilic and free radical.
Substitution - electrophilic, nucleophilic and free radical. Elimination- Examples.
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UNIT-1V

I. Acyclic Hydrocarbens 6h
Alkenes - Preparation of alkenes. Properties: Addition of hydrogen - heat of
hydrogenation and stability of alkenes. Addition of halogen and its mechanism. Addition
of HX, Markonikov's rule, addition of H;0, HOX, H,S0, with mechanism and addition
of HBr in the presence of peroxide (anti - Markonikov's addition). Dienes - Types of
dienes, reactions of conjugated dienes - 1, 2 and 1, 4 addition of HBr to 1, 3 - butadiene
and Diel's - Alder reaction.

Alkynes - Preparation by dehydrohalogenation of dihalides, dehalogenation of tetra
halides, Properties; Acidity of acetylenic hydrogen (formation of Metal acetylides).
Preparation of higher acetylenes, Metal ammonia reductions, Physical properties.
Chemical reactivity-electrophilic addition of X, HX, H»O (Tautomerism), Oxidation
with KMnOy, OsO,, reduction and Polymerization reaction of acetylene.

2. Alicyclic hydrocarbons (Cycloalkanes) 4h
Nomenclature, Preparation by Freunds method, Wislicenus method. Properties -
reactivity of cyclopropane and cyclobutane by comparing with alkanes, Stability of
cycloalkanes - Baeyer's strain theory, Sachse and Mohr predictions and Pitzer's strain
theory. Conformational structures of cyclobutane, cyclopentane, cyclohexane.

UNIT-V

Benzene and its reactivity 10h
Concept of resonance, resonance energy. Heat of hydrogenation, heat of combustion of
Benzene, mention of C-C bond lengths and orbital picture of Benzene. Concept of
aromaticity - aromaticity (definition), Huckel's rule - application to Benzenoid (Benzene,
Naphthalene) and Non - Benzenoid compounds (cyclopropenyl cation, cyclopentadienyl
anion and tropylium cation)

Reactions - General mechanism of electrophilic substitution, mechanism of nitration,
Friedel Craft's alkylation and acylation. Orientation of aromatic substitution - Definition
of ortho, para and meta directing groups. Ring activating and deactivating groups with
examples (Electronic interpretation of various groups like NO; and Phenolic). Orientation
of (i) Amino, methoxy and methyl groups (ii) Carboxy, nitro, nitrile, carbony! and
sulphonic acid groups (iii) Halogens

(Explanation by taking minimum of one example from each type)

List of Reference Books

I. Inorganic Chemistry by J.E_ Huheey

2. Basic Inorganic Chemistry by Cotton and Wilkinson

3. A textbook of qualitative inorganic analysis by A.1. Vogel
4. Organic Chemistry by Morrisson and Boyd

5. A Text Book of Organic chemistry by I L Finar Vol I

6. Concise Inorganic Chemistry by J.D.Lee
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Guidelines to the Paper Setter: The syllabus I Semester consists of Inerganic &

Organic chemistry. The I Semester question paper consists of 2 sections.

In Section- A: Consists of FIVE internal choice essay questions are to be set, each

question carries 8 marks .The examiner has to choose 2 question from
each unit from Inorganic & organic part

In Section- B:

The examiner is requested to set

Consists of EIGHT short answer questions carries 4 marks out of which

5 are to be answered. The examiner has to choose 3 questions from
Inorganic & 5 questions from organic part.

reflected in the question paper set by him.

question in such a way that the entire syllabus is

B. Sc Chemistry, Paper-1, Semester-I

BLUE PRINT
(Inorganic & Organic Chemistry)
SI. No UNITS Name of the chapter Masrks M:rks
INORGANIC CHEMISTRY
| UNIT-I  p-block elements —I 1 I
i p-block elements -1I 2 1
2 UNIT-I Organometallic Chemistry 1
ORGANIC CHEMISTRY
3 UNIT-IIT _ Structural theory in Organic Chemistry 2 |
Acyclic Hydrocarbons 1 ]
S Y Alicyclic hydrocarbons (Cycloalkanes) 1 1
5 UNIT-V _ Benzene and its reactivity 2 2
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc, DEGREE FIRST YEAR EXAMINATIONS
Paper I, SEMESTER- I
(INORGANIC & ORGANIC CHEMISTRY)

Time: 3 hours Maximum Marks: 60Marks

PART- A

Answer ALL the questions 5x8 =40 Marks

1. (a) Explain the Preparation, Structure and Properties of Silicones.
RBE D dairb, Do wBaLL Boryen B Didbocsod.

(OR)
(b) Define the electron deficient molecules and draw the structure of Diborane.
DOES 66 ernpen oxrAd? 2585 Ny grabod?

2. (a) Explain the different types of interhalogen compounds.
€086 eSS By Yaren Bsvena Ddbosod.

(OR)
(b) Define and classify the organometallic compounds, and write their synthetic
applications.

G S’ D0V A AdDo0d), o6 H8s6rs DBBD RoFhe
VOGT O Boyod

3. (a) Describe different types of Organic Reactions with one example.
DG SCGD BN SE§eLL & Sorrons Ddbotod.

(OR)
(b) Write notes on the following. € $08 T8 Dd5Bosod.

1) Mesomeric effect -0o* 2585 2e30 2) Hyper conjugation - esé":ooo:mné
©erdo 3) Inductive effect - 804 Lersdo

4. (a) Explain the preparation and properties of alkenes.
e98),3 Sair8 SuBotn o ensd Dddosod.

(OR)
(b) Explain Baeyer’s bond angle strain theory.
806 HoirdH B Agrodo & DadBosod.

5. (a) Describe the structure and properties of Benzene.

6
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8035 -bu-&wbl 8oty QUL en DBBocsod.

(OR)
(b) Explain electrophillic substitution mechanism in Benzene in respect of
nitration and Friedel craft’s acylation?

BosS &* 267 aagbaé DAEH Sop Derdovsn PERD JoBokw Hrees e
QDRTOS L Dddocsod.

PART-B
Answer any FIVE of the following questions 5x4 =20 Marks

6. Explain the Preparation and reactions of Hydroxylamine.
ZEAS oS dairs, aeieni Ddbossed.

7. Classify the Oxides based on the oXygen content with one example.
88y DBATR0 WG BELRD o8 amrirdnd $8¢6ousodd.

8. Write any two synthesis applications of Organo Lithium  Compounds.
eteS Dato wdoyvren ABE), Bochy DoFL eRBGHBMLN rotod.

9. Explain the Bond fission in organic Reactions.
£ 6RraHd TROD ° 0306 DG D DdBosod.

10. Expalin the Markonikov’s rule with Example.
278, D) 'y Dabive & srrirend Dbddosed

L 1. Explain the acidity of the Acetylinic hydrogen with example.
D2BBS rEad g, B GO Dy &rrrded Ddbocsod.

12. Expalin Friedel Crafts Alkylation reaction with Mechanism.
DES 5 0G) TN SR SGf S DorRed DdBocsod.

13. Define aromaticity and apply the Huckel’s rule to benzene and naphthalene.
DEArBRY D DD bty oS Robard) Bodd baty FHS ©

6390‘»’3&5&1350&.
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LABORATORY COURSE-I

Practical-1 Simple Salt Analysis 30hrs(2h/w)
(At the end of Semester-I)
Qualitative inorganic analysis
Analysis of simple salt containing one anion and cation from the following

Anions: Carbonate, sulphate, chloride, bromide, acetate, nitrate,
phosphate.

Cations: Lead, copper, iron, aluminum, zinc, manganese, nickel,
strontium, barium, potassium and ammonium.

borate,

calcium,
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Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Semester- I1, Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

Paper 11 (Physical & General Chemistry) 60 hrs. (4h/w)
PHYSICAL CHEMISTRY 30 hrs (Zh / w)

UNIT-I

Solid state i0h
Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality of
indices. The law of symmetry. Definition of lattice point, space lattice, unit cell. Bravis
lattices and crystal systems. X-ray diffraction and crystal structure. Bragg's law. Defects
in crystals. Stoichiometric and non-stoichiometric defects.

UNIT-HI

1. Gaseous state 6h
Compression factors, deviation of real gases from ideal behavior. Vander Waal's equation
of state. P-V Isotherms of real gases, Andrew's isotherms of carbon dioxide, continuity of
state. Critical phenomena. The vander Waal's equation and the critical state. Law of
corresponding states.Relationship between critical constants and vander Waal's constants.
Joule Thomson effect.

2. Liquid state 4h
Structural differences between solids, liquids and gases. Liquid crystals, the
mesomorphic state. Classification of liquid crystals into Smectic and Nematic.
Differences between liquid crystal and solid/liquid. Application of liquid crystals as LCD
devices.

UNIT-I11

Solutions 10h
Liquid-liquid - ideal solutions, Raoult's law. Ideally dilute solutions, Henry's law. Non-
ideal solutions. Vapour pressure - composition and vapour pressure- temperature curves.
Azeotropes-HCI-H;O, ethanol-water systems and fractional distillation. Partially miscible
liquids-phenol-water, trimethylamine-water, nicotine-water systems. Effect of impurity
on consulate temperature. Immiscible liquids and steam distillation.

Nernst distribution law. Calculation of the partition coefficient. Applications of
distribution law.
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GENERAL CHEMISTRY 30 hrs (Zh/ w)
UNIT-1V
I. Surface chemistry 8h

Definition of colloids. Solids in liquids(sols), preparation, purification, properties -
kinetic, optical, electrical. Stability of colloids, Hardy-Schulze law, protective colloid.
Liquids in liquids (emulsions) preparation, properties, uses. Liquids in solids (gels)
preparation, uses.

Adsorption: Physical adsorption, chemisorption. Freundlisch, Langmuir adsorption
isotherms. Applications of adsorption

2. Chemical Bonding 7h
Valence bond theory, hybridization, VB theory as applied toCIF;, Ni(CO)4, Molecular
orbital theory - LCAO method, construction of M.O. diagrams for homo-nuclear and
hetero-nuclear diatomic molecules (N, O,, CO and NO).

UNIT-V

Stereochemistry of carbon compounds 15h
Molecular representations- Wedge, Fischer, Newman and Saw-Horse formulae.

Optical isomerism: Optical activity- wave nature of light, plane polarized light, optical
rotation and specific rotation.

Chiral molecules- definition and criteria (Symmetry elements) - Definition of
enantiomers and diastereomers — Explanation of optical isomerism with examples
Glyceraldehydes, Lactic acid, Alanine, Tartaric acid, 2, 3-dibromopentane.

D, L and R, S configuration methods and E, Z- configuration with examples.

List of Reference Books

1. Principles of physical chemistry by Prutton and Marron

2. Solid State Chemistry and its applications by Anthony R. West
3. Text book of physical chemistry by K L Kapoor

4. Text book of physical chemistry by S Glasstone

5. Stereochemistry of Organic compounds by E L Eliel

6. Advanced Organic Chemistry by F A Carey and R J Sundberg
7. Stereochemistry by P.S.Kalsi

8. Stereochemistry of Organic compounds by D. Nasipuri

9. Advanced physical chemistry by Bahi and Tuli

10. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuli, Basu and Madan

10
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Guidelines to the Paper Setter: The syllabus II Semester consists of Physical &

General Chemistry. The Il Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay
carries 8 marks .The examiner has to ¢
Physical & General Chemistry part.

questions are to be set, each question
hoose 2 question from each unit from

In Section- B: consists of EIGHT short answer questions carries 4 marks out of which 5 are to

be answered. The examiner has to choose 4 questions from Physical & 4
questions from General Chemistry part.

The examiner is requested to set

question in such a way that the entire syllabus is reflected in the
question paper set by him.

B. Sc Chemistry, Paper-I, Semester-il

BLUE PRINT
(Physical & General Chemistry)
SI. . 8 4
No Units Name of the chapter Marks Marks
PHYSICAL CHEMISTRY
1 UNIT-I Solid state 2 1
Gaseous state 2 1
2 UNIT-I Liquid state = |
3 UNIT-II Solutions 2 l
GENERAL CHEMISTRY
Surface chemistry 1 1
4 UNIT-IV Chemical Bonding 1 ]
5 UNIT-V__ Stereochemistry of carbon compounds 2 2

11




 E E A E B EEEEEESEEENENEEENEEEREEREESSEBEEEESEEEENNE NN

MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc, DEGREE FIRST YEAR EXAMINATIONS
Paper -I, SEMESTER- 1
(PHYSICAL & GENERAL CHEMISTRY)
(w.e.f 2019-20 revised on October-2018)

Time: 3 hours Maximum Marks: 60Marks
PART- A
Answer ALL the questions 5 x 8 =40 Marks
1. (a) Define semi conductors? Write a detailed note on n-type and p-type semi
conductors.
og oy S AEyecsod? n-do Bakn p-deo ¥ IEW (Htbod)
LdBocsodt.

Or
Derive the Brags equation of crystals.

Aysren s, erh HASGE0™ oradi0d.

2. Derive the Vanderwall’s equation of state for real gases? How does it explain the
behavior of real gases?

Q2 TV avoc:aveﬁa ;b:bscseac‘.oweagg 0. 28 Az TrabpHo Bog)
RGETTDY @ DRI DB

Or
Derive the relationship between Vanderwaals constants and Critical Constants.

TPOCT S YUPoSPeD 80K oM PoPoSPLD B Do) Tado.

3. Explain Nernst distribution law and its applications.
R6) R Dbz VoA A BB T eR0SGALM DSBood.

Or

What is critical solution temperature? Explain the phenol-water system in terms
of C.S.T.?

%00 gram al) s edmr 37 HIS- Db diug), C.5.T D Ddbosod.

4. (a) Explain the paramagnetic behavior of oxygen with the help of molecular
orbital energy-diagram.

o BO)ErS 3§ Dt GO wdyad dor 0, 08 07y DdBotsod.

Or
(a) Write any two methods of preparations of colloids?

Eeratchen g, P Bocd doirbody grabod.

12
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(b) Explain Kinetic and Optical properties of colloids?
Egrabcben dog), 108 oaky Sod G070 DdBotsod.

5. Explain the CIP Rules to assign the R, S configuration with examples.
R, S 33‘53’-3:)_ ~gawod CIP Qapasren & Dddosod.

Or
Explain enantiomerism and diastereomerism with suitable examples.

DD CIFDB20 S0ALL c:air?géo‘ir&:ﬁaovm SEirdned Dobood.

PART-B
Answer any FIVE of the following questions 5 x 4 =20 Marks

6. Write a short note on schottky and frenkel defects in crystals?
DyB5mens’ ). 00k PIES S*Fren B DSBSl

7. What are liquid crystals? Write about their classification?
] "n)aas‘w M 3. 8 olnéb égddi\‘)m grabod.

8. Write a short note on Joule Thamson Effect?
BS GrayD Qerdo 60D groBed.

9. State and explain Raouit’s Law.
&g Dadado A B0, Disbosod.

10. What are protective colloids? Explain and give their uses?
GLS Sgrabiben ordd? 78 &HArTred 2 DddosSod.

11" Discuss the structure of with the help of valance bond theory.
Ni (CO) 4 .‘Oo"éwbl Z:o.‘\’)a eJodd -’ag‘oé 3T G DedBodods.

12. Write a short note on molecular representation in organic molecules.
6% wmPud’ vmpo FEIG P VY T5e Tabod.

13. Explain E, Z configuration with Examples.
E Z Da:s&.bl &rrsanud Dddodod.

13
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Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Semester- III, Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

Paper III (INORGANIC & ORGANIC CHEMISTRY) 60 hrs (4 h/ w)
INORGANIC CHEMISTRY 30 brs (2h / w)
UNIT -1
1. Chemistry of d-block elements: 9h

Characteristics of d-block elements with special reference to electronic configuration,
variable valence, magnetic properties, catalytic properties and ability to form complexes.
Stability of various oxidation states

2. Theories of bonding in metals:
6h

Metallic properties and its limitations, Valence bond theory, Free electron theory,
Explanation of thermal and electrical conductivity of metals, limitations, Band theory,
formation of bands, explanation of conductors, semiconductors and insulators.

UNIT -1I

3.Metal carbonyls : 7h
EAN rule, classification of metal carbonyls, structures and shapes of metal carbonyls of
V, Cr, Mn, Fe, Co and Ni.

4. Chemistry of f-block elements: 8h
Chemistry of lanthanides - electronic structure, oxidation states, lanthanide contraction,
consequences of lanthanide contraction, magnetic properties. Chemistry of actinides -
electronic configuration, oxidation states, actinide contraction, comparison of lanthanides
and actinides.

ORGANIC CHEMISTRY 30 h 2h/w)
UNIT - 1H
1. Halogen compounds Sh

Nomenclature and classification of alkyl (into primary, secondary, tertiary), aryl, aryl
alkyl, allyl, vinyl, benzyl halides.
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Nucleophilic aliphatic substitution reaction- classification intoSN' andsN® — reaction
mechanism with examples — Ethyl chloride, t-butyl chloride and optically active alkyl
halide 2-bromcbutane.

2. Hydroxy compounds Sh

Nomenclature and classification of hydroxy compounds.
Alcohols: Preparation with hydroboration reaction, Grignard synthesis of alcohols.
Phenols: Preparation i) from diazonium salt, ii) from aryl sulphonates, iii) from cumene.
Physical properties- Hydrogen bonding (intermolecular and intramolecular), Effect of
hydrogen bonding on boiling point and solubility in water.
Identification of alcohols by oxidation with KMnO,, Ceric ammonium nitrate, Luca’s
reagent and phenols by reaction with FeCl;.
Chemical properties:

a) Dehydration of alcohols.

b) Oxidation of alcohols by CrO;, KMnOQ,.

c¢) Special reaction of phenols: Bromination, Kolbe-Schmidt reaction, Riemer-Tiemann

reaction, Fries rearrangement, azocoupling, Pinacol-Pinacolone rearrangement.

UNIT-IV

Carbonyl compounds 10h
Nomenclature of aliphatic and aromatic carbonyl compounds, structure of the carbonyl
group. Synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones
using 1,3-dithianes, synthesis of ketones from nitriles and from carboxylic acids. Physical
properties: Reactivity of carbonyl group in aldehydes and ketones.

Nucleophilic addition reaction with a) NaHSO;, b) HCN, c) RMgX, d) NH,OH,
e)PhNHNH,, f) 2,4 DNPH, g) Alcohols-formation of hemiacetal and acetal. Base
catalysed reactions: a) Aldol, b) Cannizzaro’s reaction, ¢} Perkin reaction, d) Benzoin
condensation, €} Haloform reaction, f) Knoevenagel reaction. Oxidation of aldehydes-
Baeyer-Villiger oxidation of ketones.Reduction: Clemmensen reduction, Wolf-Kishner
reduction, MPV reduction, reduction with LiAlH4 and NaBH,. Analysis of aldehydes and
ketones with a) 2,4-DNPH test, b) Tollen's test, ¢c) Fehling test, d) Schiff’s test e)
Haloform test (with equation}

UNIT-V

1. Carboxylic acids and derivatives 6h
Nomenclature, classification and structure of carboxylic acids. Methods of preparation by
a) Hydrolysis of nitriles, amides b) Hydrolysis of esters by acids and bases with
mechanism c) Carbonation of Grignard reagents. Special methods of preparation of
aromatic acids by a) Oxidation of side chain. b) Hydrolysis by benzotrichlorides.
c) Kolbe reaction. Physical properties: Hydrogen bonding, dimeric association, acidity-
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strength of acids with examples of trimethyl acetic acid and trichloroacetic acid. Relative
differences in the acidities of aromatic and aliphatic acids. Chemical properties:
Reactions involving H, OH and COOH groups- salt formation, anhydride formation, acid
chloride formation, amide formation and esterification (mechanism). Degradation of
carboxylic acids by Huns-Diecker reaction, decarboxylation by Schimdt reaction, Arndt-
Eistert synthesis, halogenation by Hell- Volhard- Zelinsky reaction.

2. Active methylene compounds 4h

Acetoacetic ester: keto-enol tautomerism, preparation by Claisen condensation, Acid
hydrolysis and ketonic hydrolysis. Preparation of a) monocarboxylic acids.
b} Dicarboxylic acids. ¢) Reaction with urea

Malonic ester: preparation from acetic acid. Synthetic applications: Preparation of
a) monocarboxylic acids (propionic acid and n-butyric acid}). b) Dicarboxylic acids
(succinic acid and adipic acid) c) a,B-unsaturated carboxylic acids (crotonic acid).

d) Reaction with urea.

List of Reference Books

Selected topics in inorganic chemistry by W.D.Malik, G..D.Tuli,R.D.Madan
Inorganic Chemistry J E Huheey, E A Keiter and R L Keiter

A Text Book of Organic Chemistry by Bahl and Arun bahl

A Text Book of Organic chemistry by I L Finar Vol |

Organic chemistry by Bruice

Organic chemistry by Clayden

Advanced Inorganic chemistry by Gurudeep Raj

Basic Inorganic Chemistry by Cotton and Wilkinson

Concise Inorganic Chemistry by J.D.Lee

0PN AR W

LABORATORY COURSE -III 30 hrs. (2h/w)

Practical Paper-I11 Titrimetric analysis and Organic Functional Group Reactions
(At the end of Semester-111)

Titrimetric analysis: 25M
1. Determination of Fe (II) using KMnO, with oxalic acid as primary standard.
2. Determination of Cu(ll) using Na,8,0; with K,Cr,Q5 as primary standard.

Organic Functional Group Reactions 25M
3. Reactions of the following functional groups present in organic compounds (at least
four) Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids and Amides
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Guidelines to the Paper Setter: The syllabus I Semester consists of Inorganic &
Organic chemistry. The [II Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks .The examiner has to choose 2 question from
each unit from [norganic & organic part

In Section- B:  consists of EIGHT short answer questions carries 4 marks out of which
5 are to be answered. The examiner has to choose 3 questions from
Inorganic & 5 questions from organic part.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

II B.S¢, Chemistry, II1 Semester
BLUE PRINT
(Inerganic & Organic chemistry)
;‘(; Units Name of the chapter M:rks M:rks
INORGANIC CHEMISTRY
Chemistry of d-block elements 1 |
L] ONIT- o ories of bonding in metals ] 1
2 | UNITAI Metal -carbonyls 1 -
Chemistry of f-block elements 1 1
ORGANIC CHEMISTRY
3 | UNIT-II Halogen compounds | 1
Hydroxyl compounds 1 I
4 | UNIT-IV | Carbonyl compounds 2 1
5 | UNIT-V Carb.oxyllc acids and derivatives 1 1
Active methylene compounds ] 1
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc, DEGREE SECOND YEAR EXAMINATIONS
Paper ~111, SEMESTER- I11
(INORGANIC & ORGANIC CHEMISTRY)

(w.e.f 2019-20 revised on October-201 8)

Time: 3 hours Maximum Marks: 60Marks
PART- A

Answer all FIVE questions, Each question caries 8 marks, 5 X 8 =40 Marks
B) 2¥) VH JPArFTW rabed. O 29 D VDS Srdyen

. What are transition elements? What are transition elements? Describe their
variable oxidation states, Magnetic

DODGN drvsy B 3 2d-r8 sareso edyddn RB0RD, BADIT 08 Goryen
2080100 D0ZZ HAR VIO D66 BBy DDBoHAD.

OR
Explain Band theory of metals?

&Joéi)g‘oéaﬁn-‘{n DBocinsan.

2. What are metal carbonyls? Explain the classification of metal carbonyls?
0265 B DSy eodre S ?20kses SRS © 380 Ddboriosdw.

OR

What is lanthanide contraction? Explain the consequences of lanthanide
Contraction?

0 DD RoE'So VIMTIN ? 7 erod Debow LETIE o S EFOs grabod..

3. Explain SN' and SN2 reaction mechanism with the help of energy profile
diagram.

SN' 2080 SN2 gidisens, SOYDEEH0M #§ DO HFDoE DBBoriraw.

OR
Write a brief note on the following. 308 89 DS380tire8m.

a) Acidic nature of phenols b) Riemer-Tiemann reaction ¢) Kolbe's reaction
2) >SS © e 2ErD0 b) Fawb-BanS e3dg c) E'y w3

4. Write any three methods of preparation of aldehydes.
DR Barcd o8 o Saird Derdowsy DB,

OR
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Explain the following reactions. . $08 SE[OR DHBocsaan

a} Aldol reaction b) Cannizzaro's reaction c) Perkin reaction
a) eereS 50 b) et WA c) 28, S 36
5. Write any three methods of preparation of carboxylic acids.
DRD B0 570° 405 0w SIS DEFdow B DHBOEIR

OR

How do you prepare Aceto acetic ester and write any two synthetic applications
of it.

DATINVBE D6 BairE BB, DD Bocty ROFDED VAVIGHAL L
D8otsod .

SECTION - B

Answer any FIVE questions. Each question caries 4 marks5 X 4 = 20 Marks
DT Db 2¥) 0D DArgrrw trabod.Ho 23) D Srenth Ardyen

6. Explain catalytic properties of d-block elements.
d- gr€ Saroste &d)6s Gorpod grobod

7. Write a short note on conductors and semi conductors.
TS ,9GTETED ArOy groed.

8. Discuss structure of Nickel carbonyl and Iron carbonyl.
R3S 58S D80t D65 8526 oy rodn grabod

9. Explain nucleophilic substitution in 2-bromo butane.
2-5°20r ergBS S AEEdrHDE HOFOH DdBeSed.

10. Write any two methods of Identification of alcohols.
DR Toth e I © HBocie & HBLen gradod.

11. Write any two reduction reactions of aldehydes.
DT Bocd rl 0 R0 ot © HELen gravod.

12. Explain Huns-Diecke rand HVZ reactions
By &6 2wbotn HVZ SO0 grabod.

13. Write any two applications of Malonic ester.
AP Boch wedE D6 edgrOR grabod.
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A 6rade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 5§30 913, Andhra Pradesh, INDIA

Semester- IV, Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

Paper IV (SPECTROSCOPY & PHYSICAL CHEMISTRY) 60 hrs (4 h/w)

SPECTROSCOPY 30 hrs (2h / w)

UNIT-I 6h
General features of absorption - Beer-Lambert's law and its limitations, transmittance,
Absorbance, and molar absorptivity. Single and double beam spectrophotometers.
Application of Beer-Lambert law for quantitative analysis of 1. Chromium in K>Cr,0;

2. Manganese in Manganous sulphate

Electronic spectroscopy: 8h
Interaction of electromagnetic radiation with molecules and types of molecular spectra.
Energy levels of molecular orbitals (o, &, n). Selection rules for electronic spectra. Types
of electronic transitions in molecules effect of conjugation. Concept of chromophore and
auxochrome.

UNIT-II

Infra red spectroscopy 8h
Different Regions in Infrared radiations. Modes of vibrations in diatomic and polyatomic
molecules. Characteristic absorption bands of various functional groups. Interpretation of
spectra-Alkanes, Aromatic, Alcohols carbonyls, and amines with one example to each.

Proton magnetic resonance spectroscopy ('H—NMR) 8h
Principles of nuclear magnetic resonance, equivalent and non-equivalent protons,
position of signals. Chemical shift, NMR splitting of signals - spin-spin coupling,
coupling constants. Applications of NMR with suitable examples-ethyl bromide, ethanol,
acetaldehyde, 1, 1, 2-tribromo ethane, ethyl acetate, toluene and acetophenone.

PHYSICAL CHEMISTRY 30 hrs (2h /w)
UNIT-II
Dilute solutions 10h

Colligative properties. Raoult's law, relative lowering of vapour pressure, its relation to
molecular weight of non-volatile solute. Elevation of boiling point and depression of
freezing point. Derivation of relation between molecular weight and elevation in boiling
point and depression in freezing point. Experimental methods of determination. Osmosis,
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osmotic pressure, experimental determination. Theory of dilute solutions. Determination
of molecular weight of non-volatile solute from osmotic pressure. Abnormal Colligative
properties- Van't HofT factor.

UNIT-IV
Electrochemistry-I 10h

Specific conductance, equivalent conductance. Variation of equivalent
conductance with dilution. Migration of ions, Kohlrausch's law. Arrhenius theory
of electrolyte dissociation and its limitations. Ostwald's dilution law. Debye-
Huckel-Onsagar's equation for strong electrolytes (elementary treatment only).
Definition of transport number, determination by Hittorfs method. Application of
conductivity measurements- conductometric titrations.

UNIT-V
1. Electrochemistry-I1 4h

Single electrode potential, sign convention, Reversible and irreversible cells
Nernst Equation- Reference electrode, Standard Hydrogen electrode, calomel
electrode, Indicator electrode, metal — metal ion electrode, Inert electrode,
Determination of EMF of cell, Applications of EMF measurements -
Potentiometric titrations.

2. Phase rule 6h

Concept of phase, components, degrees of freedom. Thermodynamic Derivation
of Gibbs phase rule. Phase equilibrium of one component system - water
system. Phase equilibrium of two- component system, solid-liquid equilibrium.
Simple eutectic diagram of Pb-Ag system, simple eutectic diagram,
desilverisation of lead, NaCl-Water system, Freezing mixtures.

List of Reference Books
1. Spectroscopy by William Kemp

2. Spectroscopy by Pavia

3. Organic Spectroscopy by J. R. Dyer

4. Modern Electrochemistry by J.O. M. Bockris and A K.N.Reddy
5. Advanced Physical Chemistry by Atkins

6.Introduction to Electrochemistry by S. Glasstone

7. Elementary organic spectroscopy by Y.R. Sharma

8. Spectroscopy by P.S.Kalsi
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Guidelines to the Paper Setter: The syllabus IV Semester consists of

Spectroscopy & Physical chemistry. The IV Semester question paper consists of 2
sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks .The examiner has to choose 2 question from
each unit from Spectroscopy & Physical chemistry part.

In Section - B: consists of EIGHT short answer questions carries 4 marks out of which
5 are to be answered. The examiner has to choose 4 questions from
SPECTROSCOPY & 4 questions from PHYSICAL CHEMISTRY part.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

SEMESTER- 1V
I1 B.Sc, Chemistry Paper IV

BLUE PRINT
( Spectroscopy & Physical chemistry)
SL . 8 4
No Units Name of the chapter Marks | Marks
SPECTROSCOPY

1 | UNIT-I General features of Spectroscopy

Electronic spectroscopy

5 | uNIT-11 | Infra red spectroscopy

[SEa P P .

Proton magnetic resonance spectroscopy
PHYSICAL CHEMISTRY

3 | UNIT-UI | Dilute solutions

4 | UNIT-IV | Electrochemistry-I

s |yniT.v [ _Electrochemistry-1T

—_ =l o
o P ] [

Phase rule
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc, DEGREE SECOND YEAR EXAMINATIONS
Paper -1V, SEMESTER- 1V
(SPECTROSCOPY & PHYSICAL CHEMISTRY)
(w.e.f 2019-20 revised on October-2018)

Time: 3 hours Maximum Marks: 60Marks

PART-A

Answer all FIVE questions. Each question caries 8 marks 5 x 8 =40 Marks
Bl) D) Oh AL Sabod. 8 B3 B I Jedyen.

1.

a)

Explain single and double beam spectrophotometers.
D¢ oz DB B¢ 2oz 3G DO ST ATVFVD AFO)y Fabed.

OR

Explain different types of electronic transitions in molecules with examples.
DG dsr0 eocweS a8A .De.:gms DOBYRFOR SFPEROS DB8odod.

Explain different modes of vibrations in poly atomic molecules.
270 DOATERE eSS’ SoHd DParus Soth arrirdny & DdBociw.

OR
Explain the following.
S08 oI DdBotAD.

a) Equivalent, nonequivalent protons b) Chemical shift ¢) Spin-Spin coupling

a) Raveey, eSO Derdren b) SAad :)gv:mo C} YD — oy Daed

Explain the following.
208 TredD DdHBorsrA.

Colligative properties with examples. b) Raoult’s law and relation with molecular
weight of solute.
SEPEPS BT GO, b) 8¢ Joddvo andoin grad eIEVLTT RS (10

Poriogio &0 apryBodod.
OR
Define Osmotic pressure. Explain experimental method for determination of osmotic

pressure.
D6 Hieido I B ? gordoden EI0 & Agaed DAY DBBotSol .

4. Explain Debye Huckel theory.

& ov8d ?otg’oéo B0 DSdBood
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OR
Explain Conductometric titrations. JF&rge eod Srdrod Ddbodd .

Explain the following.
808 T DsdHBocBL.

a) SHE 825 Dvgé b) Calomel electrode. s0e5 &ved -)vg &

OR
State and explain Gibbs phase rule and explain the following.
AeSy @vé’g Dodide I B eodd Horedy DHBodod .

a) Phase b) Degrees of freedom c) Number of components.
a) gaas;g b) rgogs 08D C) FWSTeD Doy

SECTION - B

Answer any FIVE questions. Each question caries 4 marks 5 X 4 =20 Marks
QDT DA HF) OD PATEETeL Trabod. PO LF) D b JSrd) e

6.

10.

1.

12.

13.

What are Beer-Lambert's law and its limitations?
D6- eror§ Vo0 BRI 7 378 HOED groded.

Define Chromophore and Auxochrome and give one example each?
§ard'6 e boin et \Fanen wImI 28) <) eoron & DdBocsods.

Write the characteristic frequencies of absorption of alcohols and aldehydes with
example.
es@ir& 200080 eSS o ederdals VDo Ko Sorrdn & DdBotod.

Write the NMR Spectroscopy of Toluene and Ethyl acetate.
505 000 RPES J2ENS NMR HF Headuo o grodod.

Write the abnormal colligative properties with examples.
OGO SRS UM GOPron © & DdBousod.

Define specific conductance and Equivalent conductance.
DI eSS 200D BoerjoSTirsd & DHBocSds.

Write short note on potentiometric titrations.
PoFHE wotdrdTro P LN TRy Frabod.

Write the phase diagram of Pb-Ag system.
Pb-Ag &ray Dgo & DdBocsod:.




® ®©0 060 0 0 @ ¢

v 9 9 9 W 9 V9 99 999 VOV 9 9 e o9 9o e

LABORATORY COURSE-1V 30 hrs (2h/W)

Practical Paper - IV Physical Chemistry and IR Spectral Analysis
(At the end of semester 1V}

Physical Chemistry 25M

Critical Solution Temperature- Phenol-Water system

Effect of NaCl on cnitical solution temperature (Phenol-Water system)

Determination of concentration of HCl conductometrically using standard NaOH
solution.

4. Determination of concentration of acetic acid conductometrically using standard

NaOH Solution.

et

IR Spectral Analysis 25 M
5. IR Spectral Analysis of the following functional groups with examples

a) Hydroxyl groups
b) Carbonyl groups
¢) Amino groups

d) Aromatic groups
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Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College}
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Semester- V, Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

SEMESTER-VY

Paper - V (INORGANIC, PHYSICAL & ORGANIC CHEMISTRY)
45hrs 3 h/w)

INORGANIC CHEMISTRY

UNIT -1
Coordination Chemistry: 8h
IUPAC nomenclature-bonding theories - Review of Werner's theory and Sedgwick’s

concept of coordination-Valence bond theory - geometries of coordination numbers
4-tetrahedral and square planar and 6-octahedral and its limitations, crystal filed
theory-splitting of d-orbital’s in octahedral, tetrahedral and square-planar complexes -
low spin and high spin complexes - factors affecting crystal-field splitting energy,
merits and demerits of crystal-field theory. Isomerism in coordination compounds -
structural isomerism and stereo isomerism, stereochemistry of complexes with 4 and
6 coordination numbers,

UNIT-II
1. Spectral and magnetic properties of metal complexes: 4h

Types of magnetic behavior, spin-only formula, calculation of magnetic moments,
experimental determination of magnetic susceptibility-Gouymethod.

2. Stability of metal complexes: 3h

Thermodynamic stability and kinetic stability, factors affecting the stability of metal
complexes, chelate effect, determination of composition of complex by Job's method and
mole ratio method.

ORGANIC CHEMISTRY
UNIT- 111

Nitro hydrocarbons: 3h
Nomenclature and classification-nitro hydrocarbons, structure-Tautomerism of

nitroalkanes leading to acid and keto form, Preparation of Nitroalkanes, reactivity-
halogenations, reaction with HONO (Nitrous acid), Neff reaction and Mannich
reaction leading to Michael addition and reduction.
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UNIT- IV
Nitrogen compounds: 12h
Amines (Aliphatic and Aromatic): Nomenclature, Classification into 1°, 2° 3° Amines and

Quarternary ammonium compounds. Preparative methods -

1. Ammonolysis of alkyl halides 2. Gabriel synthesis 3. Hoffman's bromamide reaction
{mechanism).

Reduction of Amides and Schmidt reaction. Physical properties and basic character -
Comparative basic strength of Ammonia, methyl amine, dimethyl amine, trimethyl amine and
aniline-comparative basic strength of aniline, N-methylaniline and N,N-dimethyl aniline (in
aqueous and non-aqueous medium), steric effects and substituent effects. Chemical
properties: a) Alkylation b) Acylation c) Carbylamine reaction d) Hinsberg separation e)
Reaction with Nitrous acid of 1°, 2°, 3° (Aliphatic and aromatic amines). Electrophillic
substitution of Aromatic amines -Bromination and Nitration. Oxidation of aryl and Tertiary
amines, Diazotization.

PHYSICAL CHEMISTRY

UNIT-V

Thermodynamics 15h
The first law of thermodynamics-statement, definition of internal energy and enthalpy. Heat

capacities and their relationship. Joule-Thomson effect- coefficient. Calculation of w, for the
expansion of perfect gas under isothermal and adiabatic conditions for reversible processes.
State function. Temperature dependence of enthalpy of formation-Kirchhoff s equation.
Second law of thermodynamics. Different Statements of the law. Camot cycle and its
efficiency. Carnot theorem. Concept of entropy, entropy as a state function, entropy changes
in reversible and irreversible processes. Entropy changes in spontaneous and equilibrium
processes.

List of Reference Books

1. Concise coordination chemistry by Gopalan and Ramalingam
. Coordination Chemistry by Basalo and Johnson

. Organic Chemistry by G. Mare loudan, Purdue Univ

. Advanced Physical Chemistry by

. Text book of physical chemistry by S Glasstone

. Concise Inorganic Chemistry by J. D. Lee

. Advanced Inorganic Chemistry Vol-I by Satyaprakash, Tuii, Basu and Madan
. A Text Book of Organic Chemistry by Bahl and Arun bahl

. A Text Book of Organic chemistry by 1 L Finar Vol I

10. Advanced physical chemistry by Gurudeep Raj

- L B - S Y R
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Guidelines to the Paper Setter: The syllabus V Semester consists of Inorganic,
Organic & Physical Chemistry. The V Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 08 marks from Inorganic, Organic & Physical
Chemistry part.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered. The examiner has to choose 3 questions
from Inorganic, 3 questions in Organic & 2 questions from Physical
part.

The examiner is requested to set question in such a way that the
entire syllabus is reflected in the question paper set by him.

'BLUE PRINT
I1I B.Sc, Chemistry, V Semester
(Inorganic, Organic &Physical chemlstry}

Sl 4
No Units Name of th?‘h“pte:} Marks Marks
INORGAN]C CHEMISTRY Vi /
UYWL | Coordination fompounds 3 2
1 EW Spectral agnetic
“ properuf:s,zﬁ m¢=:talg;zﬁ plexes ! ;
ORGANIC C_HEMISTRY/
toaX L Nitro hydro carb;fns 3 2
! =1 .
: %" XV Hetergtyclic cgmpounds 1 1
PHYSICAL CHEMISTRY /
3 UNIT—}% Thermodynfncs . 2
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MODEL PAPER

Dr. V.S. Krishna Govt. Degree College (A), VISAKHAPATNAM-13
III B.Sc., V SEMESTER, END EXAMINATIONS, 2019- 20
Chemistry, Paper-V
{Inorganic, Organic and Physical Chemistry-III)

(w.e.f. 2019 -20)

Time: 3 hours Max. Marks: 60Marks
PART- A

Answer all FIVE questions. Each question caries 8 marks. 5 x 8 =40 Marks
©) ) 0 DArrorw Trabod. 8O P ) VA Jrdy e

1.  Write the important postulates of Valence Bond Theory and on the basis of
VBT. How will you explain that [Ni(CO)s] is Tetrahedral while [NI(CN)4
Square planar.

Sodywod drodo ANy S| POF BTN FoDod DUVWoS DTFoBoR

©200800 [Ni(CO)y] BerargeS do8atn [Ni(CN)J © & nadvde 366 kodg
m&&#avwm D3bodhals.

(Or)
Explain crystal Field Theory. Discuss the splitting of d-orbitals in Octahedral and
Tetrahedral complexes by taking any one example

208 E8 Drodosy DdBodod DPT w8 &IrErond epawdab Doty
PSR SE6 KoY PRYVITLS™d 8BS © DPad Ddbosed .?

2. How will you determine the composition of a complex by job‘s method and

mole ration method'? And write their Ilmltatlons
X080 PARVITY GVE), ROMBRTORY 2°E5) 2BA S A HYS OS°

e Do 6r? ,

(Or)
Explain the absorptlon spectrum of {Ti(H:0)]*" with suitable diagram ?
[Ti(H20)]"" @atrd $an SPOLANVR DdBoSod?

3. (a). Explain Tautomerism in nitroalkanes with one example.

(b). Write any two mgthads of preparation of nitro alkanes
©. Write any two properties of nitroalkanes.

© D o) Sy &' eriS 0Bz M 28 GEr0R & DdBosod.
DT Bocth 2’ v Bord Sompen graboed.
DR Tochd DS’ )P 6IadDd ST graed.
~ (Or)
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(a). How do you prepare primary amines by Hoffmann Bromamide reaction
method and give it's mechanism.
(b). Write the reaction of 1°,2°, 3% amines with HNo..

(2) 500 PP D WD AR SO§ DG TTT W Soird >
EbleleviVinie g DPrHoaFrabot
(b) .HNo, & 1°,2°, 3% D2nen wsegosn grased.

4.  {(a) How do you separate the mixture of primary, Secondary and tertiary amines
by Hinsberg’s method.
(b) Write the reactions
( 1) Gabriel synthesis ( ii). Carbylamines reaction

(@). 1° 2%, 3% 2205y 20 08y 88 0GB tr(Te D DEArE DhBaIEE?
(b) $06 SO DB DBocsod..
(i) QOB DoFhee (ii). 59Ty WD S

(Or)
(a). Derive Kirchhoff’s law?
(b). Derive Gibbs Helmholtz equation?

(a). 307Dy PECE) &Ery Bood?
(b) AeSy T ::ﬁ'eé 2DEOEF) STEy Bodods?

5.  Deduce the following relations
(a). PV' = constant for an adiabatic expansion of an ideal gas.
(b). Derive Cp - Cy=R
(a) 9636, aratuHes PBGE DiaveS® PV’ =Jdo & Ddriokiin?
(b).Cp-Cy=R &ory Socsad?

(Or)
(a) Derive Carnot’s cycle?
(b). Explain the significance of entropy.

(a) s°BY S Sgo A0 &EPy Bocsod. ?
(b)doS" > gy, Fravarge o Ddbood
SECTION -B

Answer any FIVE questions. Each question caries 4 marks  § x4 =20 Marks
DT D L) LD DITETW Trobod LI D) D T Ay en

6.  Write the postulates of Wemer’s theory.
D6) 6 dgrotto Gug), HOIGHen Frobod

7.  What is effective atomic number and calculate the EAN of [Pt(NH3)xcl2].
Frards DOATT Doy WIPIND? [PUNH;)CL] dbeg), Srerds Hoarm
o3y TS 08)a0

8.  What is chelating effect? Give examples?
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10.

1.

2.

13.

$FDoh DErdo BITAD ? 48 adirdn & Dodocod?

Explain Gouy method?
o KJ%SGK) ~)a580oc30d?

Which is more basic among N, N —Dimethyl aniline and Aniline.
N, N -2 2026 DS 208010 VDS DO Ieby 206 1P $E8y0B:0?

Explain the basic characters of amines with the suitable examples ?
Dy AE), THE DRFI0 PN GErrcn o8 Dddotod?

Write any one definitions of second law of thermodynamics.
P 28 egnasvg Botiah dabiao alug), :Ddsééom rabod?

Write a short note on Joule - Thomson effect.
B S-5ri0yD PeaTrdo A (DB LDVI Y[ Traived?
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Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Semester- V, Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

Paper - VI (INORGANIC, ORGANIC & PHYSICAL CHEMISTRY)

45 hrs (3 h / w)
INORGANIC CHEMISTRY

UNIT-1
1. Reactivity of metal complexes: 4h

Labile and inert complexes, ligand substitution reactions - SN'! and SN2, substitution
reactions of square planar complexes - Trans effect and applications of Trans effect.

2, Bioinorganic chemistry: 4h

Essential elements, biological significance of Na, K, Mg, Ca, Fe, Co, Ni, Cu, Zn and CI"
Metalloporphyrins — Structure and functions of hemoglobin, Myoglobin and Chlorophyll,

PHYSICAL CHEMISTRY

UNIT-II

1. Chemical kinetics 8h
Rate of reaction - Definition of order and molecularity. Derivation of rate constants for first,
second, third and zero order reactions and examples. Derivation for time half change. Methods
to determine the order of reactions. Effect of temperature on rate of reaction, Arrhenius
equation, concept of activation energy.

2. Photochemistry S5h
Difference between thermal and photochemical processes. Laws of photochemistry-
Grothus-Draper's law and Stark-Einstein's law of photochemical equivalence.
Quantum yield-Photochemical reaction mechanism- hydrogen- chlorine, hydrogen-
bromine reaction. Qualitative description of fluorescence, phosphorescence, and
Photosensitized reactions- energy transfer processes (simple example)

ORGANIC CHEMISTRY

UNIT- HI

Heterocyclic Compounds 7h
Introduction and definition: Simple five membered ring compounds with one hetero atom Ex.

Furan. Thiophene and pyrrole - Aromatic character — Preparation from 1, 4, - dicarboxylic
compounds, Paul-Knorr synthesis,

Properties: Acidic character of pyrrole - electrophillic substitution at 2 or 5 position,
Halogenations, Nitration and Sulphonation under mild conditions - Diels Alder reaction in
furan.
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Pyridine- Structure - Basicity - Aromaticity - Comparison with pyrrole - one method of
preparation and properties - Reactivity towards Nucleophilic substitution reaction.

UNIT-1V

Carbohydrates

8h

Monocsaccharides: (+) Glucose (aldo hexose) - Evidence for cyclic structure of glucose (some
negative aldehydes tests and mutarotation) - Proof for the ring size (methylation, hydrolysis
and oxidation reactions) - Pyranose structure (Haworth formula and chair conformational

formula).

(-) Fructose (ketohexose) - Evidence of 2 - ketohexose structure (formation of pentaacetate,
formation of cyanohydrin its hydrolysis and reduction by Hl). Cyclic structure for fructose
{Furanose structure and Haworth formula) - osazone formation from glucose and fructose —
Definition of anomers with examples.

Interconversion of Monasaccharides: Aldopentose to Aldohexose {Arabinose to

D- Glucose, D-Mannose) (Kiliani - Fischer method). Epimers, Epimerisation - Lobry de bruyn
van Ekenstein rearrangement. Aldohexose to Aldopentose (D-Glucose to

D- Arabinose) by Ruff degradation. Aldohexose to Ketohexose

[(+) Glucose to (-) Fructose] and Ketohexose to Aldohexose (Fructose to Glucose)

UNIT-V

Amino acids and proteins 7h

Introduction: Definition of Amino acids, classification of Amino acids into alpha,
beta, and gamma amino acids. Natural and essential amino acids - definition and
examples, classification of alpha amino acids into acidic, basic and neutral amino
acids with examples. Methods of synthesis: General methods of synthesis of alpha
amino acids (specific examples - Glycine, Alanine, valine and leucine) by following
methods: a) from halogenated carboxylic acid b) Malonic ester synthesis c) strecker's
synthesis.

Physical properties: Zwitter ion structure - salt like character - solubility, melting
points, amphoteric character, definition of isoelectric pomt.

Chemical properties: General reactions due to amino and carboxyl groups - lactams
from gamma and delta amino acids by heating peptide bond (amide linkage).
Structure and nomenclature of peptides and proteins.

List of Reference Books
1. Concise coordination chemistry by Gopalan and Ramalingam

2. Coordination Chemistry by Basalo and Johnson
3. Organic Chemistry by G. Mare loudan, Purdue Univ
4. Advanced Physical Chemistry by Atkins




@ 9 ¢

P 9 9OV9 OO OO @

Y 9 ¥V 9 9 9 9V 9 9 9 9 9 V9O 9 99 9 o eOow®w

-

5. Text book of physical chemistry by S Glasstone

7. Instrumentation and Techniques by Chatwal and Anand
8. Essentials of Nano chemistry by pradeep

9. A Textbook of Physical Chemistry by Puri and Sharma
10. Advanced physical chemistry by Gurudeep Raj

LABORATORY COURSE-V
Practical Paper-V Organic Chemistry
(at the end of semester V) 30 hrs (Z h/ W)

Organic Qualitative Analysis: S0M
Analysis of an organic compound through systematic qualitative procedure for functional
group identification including the determination of melting point and boiling point with

suitable denivatives.

Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Aromatic Primary Amines,

Amides and Simple sugars.

LABORATORY COURSE - V1
Practical Paper — VI Physical Chemistry
(at the end of semester V) 30 hrs (2 h/W)
1. Determination of rate constant for acid catalyzed ester hydrolysis.
2. Determination of molecular status and partition coefficient of benzoic acid in Benzene and
water.

3. Determination of Surface tension of liquid
4. Determination of Viscosity of liquid.

5. Adsorption of acetic acid on animal charcoal, verification of Freundlisch isotherm.
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Guidelines to the Paper Setter: The syllabus V Semester consists of Inorganic,

Organic & Physical Chemistry. The V Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 08 marks from Inorganic, Organic & Physical
Chemistry part.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered. The examiner has to choose 3 questions
from Inorganic, 3 questions in Organic & 2 questions from Physical
part.

The examiner is requested to set question in such a way that the
entire syllabus is reflected in the question paper set by him.

BLUE PRINT
1il B.S¢, Chemistry, V Semester, Paper-VI
(Inorganic, Organic &Physical chemistry)
SL . 8 4
No Units Name of the chapter | Marks | Marks
INORGANIC CHEMISTRY"
. 2 1
\ )INﬂI/ Reactivity of Metal Complex
e Bio ]norgm;i:_Chemish'y/ 1 0
“ORGANIC CHEMISTRY e
- Heterocyelic tompounds 1 2
2 IT- Corbofiydrates 2 |4
Ot ¥1 Amino Acids & Proteins 17 2
PHYS[(;Arf CHEMISTRY -
-+ 11| Chemical Kinetics .~ 2 1
? UNIT@ Photo M L 1
/ o
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Guidelines to the Paper Setter: The syllabus V Semester consists of Inorganic, Organic

& Physical Chemistry. The V Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 08 marks from Inorganic, Organic & Physical Chemistry
pari.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of which 5
are to be answered. The examiner has to choose 3 questions from
Inorganic, 3 questions in Organic & 2 questions from Physical part.

The examiner is requested to set question in such a way that the entire
syllabus is reflected in the question paper set by him.

BLUE PRINT
II1 B.Sc¢, Chemistry, V Semester
(Inorganic, Organic &Physical chemistry)
:Il‘; Units Name of the chapter Masrks M:rks
INORGANIC CHEMISTRY :
Reactivity of Metal Complex 2 1
1 UNIT-I
Bio Inorganic Chemistry 1 0
ORGANIC CHEMISTRY
) Heterocyclic compounds 1 2
2 | UNIT-II' | Carbohydrates 2 1
" | Amino Acids & Proteins 1 2
PHYSICAL CHEMISTRY
Chemical Kinetics 5 i
3 | UNIT-UI | Photo Chemistry . i
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MODEL PAPER

Dr. V.S. Krishna Govt. Degree College (A), Visakhapatnam-13
I11 B.Sc., V SEMESTER - END EXAMINATIONS 2019 - 20
Paper-VI, CHEMISTRY
(Inorganic, Organic and Physical Chemistry-VI)

(w.e. f.2019-20)

Time: 3 hours Max, Marks: 60Marks
PART- A

Answer all FIVE questions. Each question caries 8 marks. S X 8 =40 Marks
8l D) 0D AAFET W Trabod. RS HI) H IV Ardy,e

1. Explain SN1 & *M? reactions in metal complex compounds?
S 0oy wdy vaTeS o SN' & SN gejord Dbdosod?

(Or)
Discuss the trans effect and write the theories of trans effect and its applications?

POy Lo ) DHBeA, TP S, FFFoBPOR HiBatn BRIGTLR rodod?

2. Explain the structure and functions of hemoglobin, chlorophyll?
RArFOS S0dakn FBHS Joryrres DdBod) S g, Do Buyod?
(Or)
Write the classification of amino acids and write any two methods of preparations

amino acids?

DS esdpe S0 gD BBak &b GRg), Boch Soirs DB Faod?

3. Define first order reaction? Derive the rate equation for first order reaction?

DO gArod S BIBN? T A B AT ERDD aoryBood?

(Or)
Write any three methods of determination of order of reaction?

Soeg gdrodin DrBectd IPT BT BGBOLR (1B Fratod?

4, What are fluorescence and phosphorescence? Explain with Joblonski diagram?
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B2y 2808 0ROy HTIN? 2grdy, Do T Didbocied?

(Or)

Explain the aromatic character of furan, pyrrole, and thiophene and write the
preparation methods for the above compounds?

30§D, DES, b SATHS © A, 8 ardS DeErdo (180D grd Hudain T8
cloog), Soird (6 e groboed?

5. Explain the structural elucidation of glucose?

S g, Josyso Porirdeoe rr DGl ?

(Or)

Explain the following 8:%808 o7& 8ol DdBosod?
(i) Aldopentose to aldohexose (i) e0&*2065'% R0l e EE

(i) Aldohexose to aldopentose (ii) eseg"‘mﬁfé H0d weﬁS"ooéS‘é

SECTION-B
Answer any FIVE questions. Each question caries 4 marksS X 4 = 20 Marks

DD 2 B O DIFETTW ool B B B Trentd Sy, e

6. What are labile and inert complexs ? Give examples ?
esR6g B000KH BEBg VOFY PV BRIdN 7 Gardn & DdBocsels?

7. Define order and molecularity with examples ?
gaToSo Bk et WA 7 &drdn & DdBosed?

8. State stark-einstins law and grothoths drapher law 7
F6), 2IRS Bobosw Bab prod dahdvondd hBedS grabod.?

9.  Write chichibbin reaction with their mechanism ?
DVerHS S0 3075 Dorado & DdBodods?

10. The electrophilic substitution reaction occurs in five membered hetero cyclic
compounds at position-2. Explain reason?

JOEHDE PAEDD s6jen 5 Swaben §PAD Derdos Swokh PRYTS® 2-5 Fdo
&5* JGRL 20X, Dok ?

11. What is mutarotation? Write note in glucose mutarotation?
Seagcond eodmrady 7 (oS’ dngdonain Med graboed ?
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12. Difine Zwitterion and isoelectric point? Give its uses?
26 oD Bodaiw afrae)gé Fdo L0 JogDotsod. BN, GHATTPOR
Frodod?

13. What are peptide bonds? What are essential amino acids? Give examples?
DHE woLren WrHdL? edEgs IS wipen BTADN? OV, SHATTV

Jrobods?
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Dr. V. S. Krishna Govt. Degree & P.G. College (A), Visakhapatnam
III B.Sc. Semester-VI, Chemistry Cluster Electives Syllabus under CBCS

Year Semester Paper Title Marks | Credits

Elective 100 03

*
;a*;‘:ry one LG Practical - VIl A 50 03
Elective 100 03

*
VIA,BandC | VII(B) Practical - VII B 50 02
Elective 100 03

*
VIL(C) Practical - VII C 50 02
Cluster Electives -1 : 100 03
VIII-A-1 100 03
VIII-A-2 100 03

*k

v+ Any one VIL(A) VII-A-3 50 | 02
cluster ;g gg
from V(Ijné A, B Cluster Electives - I1 :: 100 03
an VIII-B-1 100 03
VIIi- B-2 100 03
VALK s VIII-B-3 50 02
50 02
50 02
Cluster Electives - I1I :: 100 03
VI VII-C-1 100 03
VIII-C-2 100 03
MU VIIL-C-3 50 02
50 02
50 02

[w.e.f. 2019-20 (Revised in October 2018)]
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Semester- VI (Elective) Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

ELECTIVE Paper- VII (A): ANALYTICAL METHODS IN CHEMISTRY
45 hrs (3h / w)

UNIT-1
Quantitative analysis: 10h
a) Importance in various fields of science, steps involved in chemical analysis. Principles of
volumetric analysis. Theories of acid-base, redox, complexometric, iodometric and precipitation
titrations - choice of indicators for these titrations.
b) Principles of gravimetric analysis: precipitation, coagulation, peptization, co-precipitation,
post precipitation, digestion, filtration and washing of precipitate, drying and ignition.
UNIT-II
Treatment of analytical data: 7Th
Types of errors, significant figures and its importance, accuracy - methods of expressing
accuracy, error analysis and minimization of errors, precision - methods of expressing precision,
standard deviation and confidence limit.

UNIT-III

SEPARATION TECHNIQUES IN CHEMICAL ANALYSIS: 8h
SOLVENT EXTRACTION: Introduction,principle,techniques,factors affecting solvent extraction,
Batch extraction, continuous extraction and counter current extraction. Synergism., Application -
Determination of Iron (III)

ION EXCHANGE :Introduction,action of ion exchange resins,separation of inorganic
mixtuers,applications, Solvent extraction: Principle and process,

UNIT -1V 10h
Chromatography: Classification of chromatography methods, principles of differential
migration adsorption phenomenon, Nature of adsorbents, solvent systems, Ry values, factors
effecting Ry values.

Paper Chromatography: Principles, Ry values, experimental procedures, choice of paper and
solvent systems, developments of chromatogram - ascending, descending and radial. Two
dimensional chromatography, applications.
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UNIT -V 10h
Thin layer Chromatography (TLC): Advantages. Principles, factors effecting Ry values.
Experimental procedures. Adsorbents and solvents. Preparation of plates. Development of the
chromatogram. Detection of the spots. Applications.

Column Chromatography: Principles, experimental procedures, Stationary and mobile Phases,
Separation technique. Applications

HPLC : Basic principles and applications.

List of Reference Books

1. Analytical Chemistry by Skoog and Miller

2. A textbook of qualitative inorganic analysis by A.L. Vogel

3. Nanochemistry by Geoffrey Ozin and Andre Arsenault

4. Stereochemistry by D. Nasipuri

5. Organic Chemistry by Clayden

LABORATORY COURSE - VI
Practical Paper — VII-(A) (at the end of semester VI) 30hrs (2 h/ W)

50M
1. [dentification of amino acids by paper chromatography.
2. Determination of Zn using EDTA
3. Determination of Mg using EDTA
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Guidelines to the Paper Setter: The syllabus VI Semester consists of Analytical

methods in chemistry. The VI Semester question paper consists of 2 sections.

In Section- A: Consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks .The examiner has to choose 2 question from
each unit from Analytical methods in chemistry.

In Section- B:  Consists of EIGHT short answer questions carries 4 marks out of which
5 are to be answered. The examiner has to choose 8 questions from
Analytical methods in chemistry.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT
B. Sc¢ Chemistry, Paper-VII (A), Semester- VI
(ANALYTICAL METHODS IN CHEMISTRY)

SL 8 4
No b2 Marks | Marks
1 UNIT I | 2
2 UNIT 11 | 1
3 | UNITII | 1
4 | UNITIV | 2
5 UNIT V | 2
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc¢, DEGREE FINAL YEAR EXAMINATIONS
(w.e.f 2019-20 revised on October-2018)

Paper -VII (A), SEMESTER- VI
Elective: Analytical Methods in Chemistry

Time: 3 hours Max Marks: 60M
SECTION A
Answer all questions Sx8=40M

l. Explain about theories acid base titrations.
Or
Explain about gravimetric analysis.
2. Explain about Errors.
Or
Explain methods of expressing of precision and accuracy.
3. Explain the principle and techniques of solvent extraction.
Or
Explain the ion exchange resins.
4. Explain the principle and classification of chromatography methods.
Or
Explain about paper chromatography.
5. Explain about Thin layer chromatography.
Or
Explain about column chromatography.

SECTION B
Answer any five questions 5x4=20M
6. Explain about complexometric titrations.

7. Explain about digestion and ignition.

8. Explain about significant figures and its importance.

9. Explain determination of Fe (IIT) by using solvent extraction.
10. Explain the Ry value and factors effecting Rrvalue.

11. Explain about two dimensional chromatography and applications.
12. Explain principle and applications of HPLC.

13. Explain applications of column chromatography.




¢

P 99O O®

P 9 9 9090 PV GwE®@w

T 999 9O O

P 9 99 0w

SEMESTER-VI
ELECTIVE PAPER - VII (B): ENVIRONMENTAL CHEMISTRY
45hrs (3 h/w)
UNIT-1
Introduction 9h
Concept of Environmental chemistry-Scope and importance of environment in now a
days — Nomenclature of environmental chemistry — Segments of environment - Natural
resources — Renewable Resources — Solar and biomass energy and Nonrenewable
resources — Thermal power and atomic energy — Reactions of atmospheric oxygen and
Hydrological cycle.

UNIT-1I

Air Pollution %h
Definition-Sources of air pollution — Classification of air pollution-Acid rain-
Photochemical smog-Green house effect — Formation and depletion of ozone-Bhopal gas
disaster-Controlling methods of air pollution.

UNIT-III

Water pollution 9h
Unique physical and chemical properties of water — water quality and criteria for finding
of water quality — Dissolved oxygen — BOD, COD, Suspended solids, total dissolved
solids, alkalinity — Hardness of water — Methods to convert temporary hard water into
soft water — Methods to convert permanent hard water into soft water — eutrophication
and its effects — principal wastage treatment — Industrial waste water treatment.

UNIT-1V

Chemical Toxicology Sh
Toxic chemicals in the environment — effects of toxic chemicals — cyanide and its toxic
effects — pesticides and its biochemical effects — toxicity of lead, mercury, arsenic and

cadmiuimn.

UNIT-V 9h
Ecosystem and biodiversity
Ecosystem

Concepts — structure — Functions and types of ecosystem - Abiotic and biotic

components — Energy flow and Energy dynamics of ecosystem — Food chains — Food
web — Tropic levels — Biogeochemical cycles (carbon, nitrogen and phosporus)

Biodiversity
Definition — level and types of biodiversity — concept - significance — magnitude and
distribution of biodiversity — trends - biogeographical classification of india -

biodiversity at national, global and regional level.
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List of Reference books
1. Fundamentals of ecology by M. C. Dash
2. A Text book of Environmental chemistry by W. Moore and F.A. Moore

3. Environmental Chemistry by Shamir K. Banerji

LABORATORY COURSE - V]
Practical Paper — Elective VII B (at the end of semester VI) 30 hrs (2 h/W)
1. Determination of carbonate and bicarbonate in water samples (acidity and
alkalinity)

2. Determination of hardness of water using EDTA

a) Permanent hardness

b) Temporary hardness
3. Determination of Acidity

4. Determination of Alkalinity
5. Determination of chlorides in water samples
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Guidelines to the Paper Setter: The syllabus VI Semester consists of Environmental

chemistry. The VI Semester question paper consists of 2 sections.

In Section- A: Consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks .The examiner has to choose 2 question from
each unit from Environmental chemistry.

In Section- B: Consists of EIGHT short answer questions carries 4 marks out of which 5
are to be answered. The examiner has to choose 8 questions from
Environmental chemistry.

The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT

B. Sc Chemistry, Paper-VII (B), Semester-VI
(Environmental chemistry)

) 8 3
No | UNIT | nrarks | Marks
1 | UNITI | | 2

2 ONITIL | 1 2

S (UNTH | 1 1

2 TUNITIV] 1 T

5 [UNITV | 1 2
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. Sc¢, DEGREE FINAL YEAR EXAMINATIONS
(w.e.f 2019-20 revised on October-2018

Paper —VII (B), SEMESTER- VI
Elective: Environmental Chemistry,

SECTION A
Answer all questions 5x8=40M

1. Explain about importance and nomenclature of environmental chemistry.
Or
Explain about atmospheric oxygen and Hydrological cycle.
2. Explain about air pollution.
Or
Explain the following
(a)Acid rain (b) Green house effect
3. Explain physical and chemical properties of water.
Or
Explain about the methods to convert permanent hard water into soft water.
4. Explain about toxicity effects of lead and mercury.
Or
Explain about toxicity effects of cyanide and pesticides.
5. Explain about bio chemical cycle of nitrogen and phosphorus.
Or
Explain about Biodiversity
SECTION B
Answer any five questions 5x4=20M

6. Explain about renewable and non renewable resources.
7. Explain about segments of environment.

8. Explain about formation and depletion of ozone.

9. Explain about controlling methods of air pollution.
10. Explain about industrial waste water treatment.

11. Explain the toxicity effect of arsenic and cadmium.

12. Explain about functions and types of Eco system.

13. Write short notes on food chin and food web.
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SEMESTER-VI

ELECTIVE PAPER — VII-(C) GREEN CHEMISTRY
45hrs (3h/w)

UNIT-I 10h
Green Chemistry: Introduction- Definition of green Chemistry, need of green chemistry,
basic principles of green chemistry. Green synthesis- Evalution of the type of the reaction
i) Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic).
Organic reactions by Sonication method: apparatus required examples of sonochemical
reactions (Heck, Hundsdiecker and Wittig reactions).

UNIT-II 10h
Selection of solvent:i) Aqueous phase reactions ii) Reactions in ionic liquids,

Heckreaction, Suzuki reactions, epoxidation. iii) Solid supported synthesis
Super critical CO,: Preparation, properties and applications, (decaffeination, dry
cleaning)

UNIT-111 10h
Microwave and Ultrasound assisted green synthesis: Apparatus required, examples of
MAOS (synthesis of fused anthro quinones, Leukart reductive amination of ketones) -
Advantages and disadvantages of MAOS. Aldol condensation-Cannizzaro reaction-
Diels-Alder reactions-Strecker's synthesis

UNIT-1V Sh
Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported
catalysis- biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant)

UNITV 10h
Examples of green synthesis / reactions and some real world cases: 1. Green synthesis of

the following compounds: adipic acid, catechol, disodium imino di acetate (aitemative
Strecker’s synthesis) 2. Microwave assisted reaction in water — Hoffmann elimination —
methyl benzoate to benzoic acid—oxidation of toluene and alcohols — microwave assisted
reactions in organic solvents. Diels-Alder reactions and decarboxylation reaction. 3.
Ultrasound assisted reactions-sonochemical Simmons -—Smith reaction(ultrasonic

alternative to iodine)
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Reference books:

1. Green Chemistry Theory and Practice. P.T.Anatas and J.C. Wamer

2. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.

3. Real world cases in Green Chemistry M.C. Cann and M.E. Connelly

4. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry (London)

5. Green Chemistry: Introductory Text, M.Lancaster

6. Principles and practice of heterogeneous catalysis, Thomas J.M.,Thomas M.J., John
Wiley

7. Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M
Srivastava, Narosa Publications

LABORATORY COURSE - VI

Practical Paper — Elective VII C (at the end of semester VI) 30 hrs (2 h/W)

1.

5

Determination of specific reaction rate of hydrolysis for methyl acetate catalysed
by hydrogen ion at room temperature.
Determination of molecular status and partition coefficient of benzoicacidin

Benzene and water.
Surface tension and viscosity of liquids.

. Adsorption of acetic acid on animal charcoal, verification of Freundlisch i1sotherm.
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Guidelines to the Paper Setter: The syllabus VI Semester consists of Green chemistry.

The VI Semester question paper consists of 2 sections.

In Section-A: Consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks .The examiner has to choose 2 question from
each unit from Green chemistry.

In Section- B:  Consists of EIGHT short answer questions carries 4 marks out of which
5 are to be answered. The examiner has to choose 8 questions from
Green chemistry.

The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT
B. Sc Chemistry, Paper-VII(C), Semester-V1
(Green chemistry)

SI. 8 4
No e Marks | Marks

1 UNIT [ 1 2

2 | UNITII 1 1

3 UNIT III 1 2

4 | UNITIV I I

5 UNIT V | 2
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MODEL PAPER

Dr. V. S Krishna Govt. Degree College, Visakhapatnam (A)
B. S¢, DEGREE FINAL YEAR EXAMINATIONS
(w.e.f 2019-20 revised on October-2018

Paper-VII (C), SEMESTER-VI
Elective: Green Chemistry

SECTION A
Answer all questions 5x8=40M
1. Define green chemistry? Explain basic principles of green chemistry.
Or
Explain the following organic reactions by sonication method.
Heck reaction (b) Hundsdiecker reaction (c) Wittig reaction
2. Explain aqueous phase reactions and reactions in ionic solids.
Or
Explain about preparation and properties of super critical coy.
3. Explain about apparatus and examples of MAOS.
Or
Explain the following reactions by using MAOS.
(a)Aldol condensation (b) Diels Alder reactions (c) Strecker’s synthesis
4. Explain about Heterogeneous catalysis
Or

Explain about phase transfer catalysis.
5. Explain the green synthesis of following compounds.
(a) Adipic acid (b) catechol (c) Disodium imino di acetate
Or
Explain the microwave assisted reactions in in organic solvents.

SECTION B
Answer any five questions 5x4=20M

6. Explain about atom economy with examples.

7. Explain about Green synthesis.

8. Explain about solid support synthesis.

9. Explain about advantages and disadvantages of MAOS.
10. Explain about Cannizzaro’s reaction by using MAOS.
11. Explain about Bio catalysis.

12. Explain the microwave assisted reaction in water.

13. Explain the Ultra sound assisted reactions.
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CLUSTER ELECTIVES: Cluster Elective -1

Analytical and Physical
SEMESTER-VI
PAPER - VIII-Al1: POLYMER CHEMISTRY
45Shrs (3 h/w)

UNIT-I 12h
Introduction of polymers:

Basic definitions, degree of polymerization classification of polymers- Natural and
Synthetic polymers, Organic and Inorganic polymers, Thermoplastic and Thermosetting
polymers, Plastics, Elastomers , Fibers and Resins, Linear ,Branched and Cross Linked
polymers, Addition polymers and Condensation Polymers, mechanism of
polymerization. Free radical, ionic and Zeigier — Natta polymerization.

UNIT-II 10h
Techniques of Polymerization: Bulk polymerization, solution polymerization, suspension
and Emulsion polymerization.

Molecular weights of polymers: Number average and weight average molecular weights
Determination of molecular weight of polymers by Viscometry , Osmometry and light
scattering methods.

UNIT-II1 6h
Kinetics of Free radical polymerization, Glass Transition temperature(Tg) and
Determination of Tg:

Free volume theory, WLF equation, factors affecting glass transition temperature (Tg).

UNIT-IV %h
Polymer additives:

Introduction to plastic additives-fillers, Plasticizers and Softeners, Lubricants and Flow
Promoters, Anti aging additives, Flame Retardants, Colorants, Blowing agents, Cross
linking agents, Photo stabilizers, Nucleating agents.

UNIT-V 8h
Polymers and their applications:

Preparation and industrial applications of Polyethylene, Polyvinyl chloride, Teflon,
Polyacrylonitrile, Terelene, Nylon6.6 silicones.

Reference Books:

1. Seymour, R.B. & Carraher, C.E. Polymer Chemistry: An Introduction, Marcel
Dekker, Inc. New York, 1981.
Odian, G. Principles of Polymerization, 4th Ed. Wiley, 2004.
Billmeyer, F.W. Textbook of Polymer Science, 2nd Ed. Wiley Interscience, 1971.
Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.34
Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience
Publishers, NewYork, 1967.
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Guidelines to the Paper Setter: The syllabus VI Semester consists of POLYMER
CHEMISTRY. The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from POLYMER CHEMISTRY.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT

CLUSTER ELECTIVES: Cluster Elective I
Analytical and physical
SEMESTER VI
PAPER VII Al: POLYMER CHEMISTRY

SL UNIT 8 4
No Marks | Marks
1 UNIT I 1 2

2 UNIT II 1 2

3 UNIT 111 1 1

4 UNIT IV 1 2

5 UNIT V 1 1
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District [dentified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

CLUSTER ELECTIVES: Cluster Elective I, Analytical and physical
SEMESTER VI
PAPER VIII Al: POLYMER CHEMISTRY

SECTION A
Answer all questions: 5X8=40M
1. Define a polymer? Explain the classification of polymers?
Or

Explain free radical and ionic polymerization mechanism of polymers with
suitable examples?
2. Explain any one method to determine the molecular weight polymers?
Or
Explain different techniques of polymerization?
3. Define Glass transition temperature? Explain the method to determine Glass
transition temperature?
Or
Explain the kinetics of free radical polymerization?
4. Explain about fillers plasticizers?
Or
Explain about anti aging additives and flame retardants?
5. Explain the preparation and industrial application of poly ethylene and poly vinyl

chloride?
Or
Explain the preparation and industrial application of Teflon and polyacrylonitrile?
SECTION B
Answer any five questions: 5X4=20M

6. Explain about Zeigler Natta polymerization.

7. Explain about plastics and Elastomers?

8. Explain Number average and Weight average molecular weight of polymers.
9. Explain about bulk polymerization?

10. Explain the factors affecting glass transition temperature?

11. Explain about lubricants?

12. Explain about cross linking agents?

13. Explain preparation and industrial application of Terelene?
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SEMESTER-VI

PAPER - VIII-A-2: INSTRUMENTAL METHODS OF ANALYSIS
45Shrs(3h/w)

UNIT -1

Introduction to spectroscopic methods of analysis: 4h
Recap of the spectroscopic methods covered in detail in the core chemistry syllabus:
Treatment of analytical data, including error analysis. Classification of analytical
methods and the types of instrumental methods. Consideration of electromagnetic
radiation.

UNIT -1I

Molecular spectroscopy: 8h
Infrared spectroscopy:

Interactions with molecules: absorption and scattering. Means of excitation (light
sources), separation of spectrum (wavelength disperston, time resolution), detection of
the signal (heat, differential detection), interpretation of spectrum (qualitative, mixtures,
resolution), advantages of Fourier Transform (FTIR). Samples and results expected.
Applications: Issues of quality assurance and quality control, Special problems for
portable instrumentation and rapid detection.

UNIT - 111 10h
UV-Visible/ Near IR — emission, absorption, fluorescence and photoaccoustic. Excitation
sources (lasers, time resolution), wavelength dispersion (gratings, prisms, interference
filters,laser, placement of sample relative to dispersion, resolution), Detection of signal
{photocells, photomultipliers, diode arrays, sensitivity and S/N), Single and Double Beam
instruments, Interpretation (quantification, mixtures, absorption vs. fluorescence and the
use of time, photoaccoustic, fluorescent tags).

UNIT-1V

Separation techniques

Chromatography: Gas chromatography, liquid chromatography, supercritical fluids,
Importance of column technology (packing, capillaries), Separation based on increasing
number of factors (volatility, solubility, interactions with stationary phase, size, electrical
field), Detection: simple vs. specific (gas and liquid), Detection as a means of further
analysis (use of tags and coupling to IR and MS), Electrophoresis (plates and capillary)
and use with DNA analysis. 46 Immunoassays and DNA techniques 8h

Mass spectroscopy: Making the gaseous molecule into an ion (electron impact, chemical
ionization), Making liquids and solids into ions {electrospray, electrical discharge, laser
desorption, fast atom bombardment), Separation of ions on basis of mass to charge ratio,
Magnetic, Time of flight, Electric quadrupole. Resolution, time and multiple separations,
Detection and interpretation (how this is linked to excitation). 8h
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UNIT -V

Elemental analysis: 10h
Mass spectrometry (electrical discharges).

Atomic spectroscopy: Atomic absorption, Atomic emission, and Atomic fluorescence.
Excitation and getting sample into gas phase (flames, electrical discharges, plasmas),
Wavelength separation and resolution (dependence on technique), Detection of radiation
(simultaneous/scanning, signal noise), Interpretation (errors due to molecular and ionic
species, matrix effects, other interferences).

NMR spectroscopy: Principle, Instrumentation, Factors affecting chemical shift,

Spin coupling, Applications. 4h
Electroanalytical Methods: Potentiometry & Voltammetry 4h
Radiochemical Methods 4h

X-ray analysis and electron spectroscopy (surface analysis)

Reference books:
1. Skoog, D.A. Holler F.J. & Nieman, T.A. Principles of Instrumental Analysis,
Cengage Learning India Ed.

2. Willard, H.H., Merritt, L.L., Dean, J. & Settoe, F.A. Instrumental Methods of
Analysis, Tth Ed. Wadsworth Publishing Company Ltd., Belmont, California,
USA, 1988,

P.W. Atkins: Physical Chemistry.

G.W. Castellan: Physical Chemistry.

C.N. Banwell: Fundamentals of Molecular Spectroscopy.

Brian Smith: Infrared Spectral Interpretations: A Systematic Approach.
W.J. Moore: Physical Chemistry

Nowhw
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Guidelines to the Paper Setter: The syllabus VI Semester consists of

INSTRUMENTAL METHODS OF ANALYSIS. The VI Semester question paper
consists of 2 sections.
In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from INSTRUMENTAL METHODS OF ANALYSIS.
In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT
SEMESTER VI,
PAPER VIII A2
Instrumental methods of analysis
SL 8 4
Neo. . Marks | Marks
1 UNIT I I 1
2 UNIT 11 1 1
3 UNIT III 1 2
4 UNIT IV | 2
5 UNIT V | 2
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District ldentified College}

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

Semester VI, Paper VIII- A2 (Instrumental methods of analysis)
SECTION A

Answer all questions 5x 8=40M

1.

Explain the classification of analytical methods?
Or
Explain the classification of instrumental methods?
Explain the advantages of Fourier transform infrared spectroscopy?
Or
Explain the principle and different modes of vibration in infrared spectroscopy?
Explain about single and double beam spectrophotometers?
Or
Explain about fluorescence and photoaccoustic?
Explain gas chromatography?
Or
Explain the principle of mass spectroscopy?
Explain the principle if NMR spectroscopy?
Or :
Explain about atomic emission and atomic fluorescence?

SECTION B

Answer any five questions 5x4=20M

6. Explain about error analysis?

7. Explain the issues of quality assurance and quality control in FTIR?
8. Explain about photomultipliers?

9. Explain about excitation sources in UV spectroscopy?

10. Explain about Electrophoresis?

11. Write short notes on Electric quadrupole?

12. Explain about chemical shift?

13. Explain about Radio chemical methods?
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SEMESTER-VI

PAPER - VIII-A-3: ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS &
BIO-CHEMICAL ANALYSIS
45hrs 3 h/w)

UNIT-1

Analysis of the following drugs and pharmaceuticals preparations:
(Knowledge of molecular formula, structure and analysis)

Analysis of anlgesics and antipyretics like aspirin

Analysis of antimalerials like choloroquine .

Analysis of drugs in the treatment of infections and infestations: penicillin.
Anti tuberculous drug- isoniazid.

UNIT - 11

Analysis of the following drugs and pharmaceuticals preparations:

(Knowledge of molecular formula, structure and analysis)

Analysis of antihistamine drugs and sedatives like: allegra, zyrtec(citirizine), diazepam,

UNIT - 111

Analysis of anti epileptic and anti convulsant drugs like phenobarbital.

Analysis of drugs used in case of cardiovascular drugs:atenolol.

Analysis of lipitor(atorvastatin} a drug for the preventin of productin of cholesterol.
Analysis of diuretics like: furosemide (Lasix).

Analysis of prevacid(lansoprazole) a drug used for the prevention of production of acids
in stomach.

UNIT -1V

Analysis of Milk and milk products: Acidity, total solids, fat, total nitrogen,
protenines,lactose, phosphate activity, casein, choride. Analysis of food materials-
Preservatives: Sodium carbonate, sodium benzoate, Coloring matters,- Briliant blue FCF.
Flavoring agents - Vanilla , diacetyl, isoamyl acetate, limonene, ethylpropionate , allyl
hexanoate and Adulterants in rice and wheat, wheat flooOr, sago,coconut oil, coffee
powder, tea powder, milk..

UNIT -V

Clinical analysis of blood:Composition of blood,clinical analysis,trace elements in the
body.Estimation of blood chlolesterol,glucose.enzymes,RBC & WBC ,Blood gas
analyser.

REFERENCE BOOKS :

|.F.J.Welcher-Standard methods of analysis,

2.A.1.Vogel-A text book of quantitative Inorganic analysis-ELBS,

3.F.D.Snell & F.M.Biffen-Commercial methods of analysis-D.B.Taraporavala & sons,

4.J.J Elving and I.M.Kolthoff- Chemical analysis - A series of monographs on
analytical chemistry and its applications -- Inter Science- Vol I to VIL,
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5.Aanalytical Agricultrual Chemistry by S.L.Chopra & J.S.Kanwar -- Kalyani
Publishers

6. Quantitative analysis of drugs in pharmaceutical formulations by P.D.Sethi, CBS
Publishers and Distributors, New Delhi

7. G.Ingram- Methods of organic elemental micro analysis- Chapman and Hall.,

8. H.Wincciam and Bobbles (Henry J)- Instrumental methods of analysis of food
additives.,

9. H.Edward-The Chemical analysis of foods;practical treatise on the examination
of food stuffs and the detection of adulterants,

10. The quantitative analysis of drugs- D.C.Garratt-Chapman & Hall.,

L1. A text book of pharmaceutical analysis by K.A.Connors-Wiley-International.,

12. Comprehensive medicinal chemistry-Ed Corwin Hansch Vol 5,Pergamon Press.,
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LABORATORY COURSE - VIII

Practical Paper — VIII-A-1: (at the end of semester VI) J0hrs(2h/W)

1. Preparation of Aspirin

2. Preparation of Paracetamol

3. Preparation of Acetanilide

4. Preparation of Barbutiric Acid

5. Preparation of Phenyl Azo B-naphthol

LABORATORY COURSE - VIII
Practical Paper — VIII-A-2 (at the end of semester VI) 30 hrs (2 h/ W)

1. Green procedure for organic qualitative analysis: Detection of N, S and halogens

2. Acetylation of 1° amine by green method: Preparation of acetanilide

3. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement

4. Electrophilic aromatic substitution reaction: Nitration of phenol

5. Radical coupling reaction: Preparation of 1, |-bis -2-naphthol

6. Green oxidation reaction: Synthesis of adipic acid

7. Green procedure for Diels Alder reaction between furan and maleic anhydride

List of Reference Books

1.
2.
3.
4.

Green Chemistry Theory and Practice. P.T.Anatas and J.C. Wamner

Green Chemistry V.K. Ahluwalia Narosa, New Delhi.

Real world cases in Green Chemistry M.C. Cann and M.E. Connelly

Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry
(London)

Green Chemistry: Introductory Text, M.Lancaster

Principles and practice of heterogeneous catalysis, Thomas J.M.,Thomas M.J., John
Wiley .

Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M
Srivastava, Narosa Publications
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Guidelines to the Paper Setter: The syllabus VI Semester consists of ANALYSIS OF

DRUGS, FOODS, DAIRY PRODUCTS & BIO CHEMICAL ANALYSIS. The VI
Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS & BIO
CHEMICAL ANALYSIS.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT

SEMESTER-VI], PAPER VIII- A3
ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS
&

BIO CHEMICAL ANALYSIS

UNIT 8 Marks | 4 Marks

Zw
e =

UNIT I
UNIT II
UNIT III
UNIT IV
UNIT V

Cn b |G B |
| gt | et | bt | et
Ll EXE R 1 o 1)
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MODEL PAPER

Dr. V. 8. Krishna Govt. Degree & PG College (A)

{NAAC Renccredited A Grade Institutlon & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA

(w.e.f 2019-20 revised on October-2018)

SEMESTER-VI, PAPER VIII- A3
Analysis of drugs, foods, dairy products& bio chemical analysis

SECTION A

Answer all questions 5x8=40M
1. Explain the analysis of analgesics and antipyretics of Aspirin?

Or
Explain the analysis of chloroquine?
2. Explain the analysis of Allegra?
Or
Explain the analysis of Diazepam?
3. Explain the analysis of Phenobarbital?
Or
Explain the analysis of Atenolo]?
4. Explain analysis the milk (Acidity, casein, fat, proteins)
Or
Explain the preservatives of sodium carbonate and sodium benzoate?
5. Explain clinical analysis of Blood?
Or
Explain the trace elements in the body

SECTION B

Answer any five questions: 5x4=20M

Explain the analysis of Penicillin?
Explain the analysis of Ionized?
Explain about analysis of Citirizine?
9. Explain about the analysis of Lipitor?
10. Explain the analysis of prevacid?

11. Write about flooring agents?

12. Write about food adulterants?

13. Explain about RBC and WBC?

e S
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VII-A-3 Practical:- Project Work

Cluster Elective -11

Fuels and Industrial Inorganic Materials
PAPER - VIII-B-1: FUEL CHEMISTRY AND BATTERIES
45hrs(3h/w)

UNIT -1 12h
Review of energy sources (renewable and non-renewable)-classification of fuels and their
calorific value. Coal: Uses of Coal (fuel and non fuel} in various industries , its
composition , carbonization of coal-coal gas , producer gas and water gas- composition
and uses-fractionation of coal tar-uses of coal tar based chemicals , requisites of a good
metallurgical coke, coal gasification (Hydro gasification and catalytic gasification ) coal
liquefaction and solvent refining.

UNIT-1II 6h
Petroleumn and petrol chemical industry:

Composition of crude petroleum, refining and different types of petroleum products and
their applications.

UNIT-III 10h
Fractional distillation (principle and process) , cracking ( Thermal and catalytic
cracking). Reforming petroleum and non petroleum fuels (LPG , CNG , LNG , biogas )
Jfuels derived from biomass , fuel from waste , synthetic fuels (gaseous and liquids) ,
clear fuels , petro chemicals : vinyl acetate , propylene oxide , isoprene , butadiene ,
toluene and its derivative xylene.

UNIT-1V 10h
Lubricants:

Classification of lubricants, lubricating oils(conducting and non conducting) , solid and
semi solid lubricants , synthetic lubricants. Properties of lubricants (viscosity index ,
cloud point , pore point) and their determination.

UNIT-V 7h

Batteries:
Primary and secondary batteries, battery components and their role, Characteristics of

Battery. Working of following batteries: Pb acid, Li-Battery, Solid state electrolyte battery.
Fuel cells, Solar cell and polymer cell.

Reference books:

1. E.Stochi : Industrial chemistry , Vol-1,Ellis Horwood Ltd.UK

2. P.C.Jain , M.Jain: Engineering chemistry, Dhanpat Rai &sons , Delhi.
3. B.K Sharma: Industrial Chemistry, Goel Publishing house, Meerut.
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Guidelines to_the Paper Setter: The syllabus VI Semester consists of Fuels and
industrial inorganic materials. The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from Fuels and industrial inorganic materials.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of

which 5 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT
CLUSTER ELECTIVE 11
Fuels and industrial inorganic materials
PAPER-VIII-B1: Fuel chemistry and batteries

Sl 8 4
No LIV E Marks | Marks
1 UNIT I 1 2

2 UNIT II 1 2

3 [ UNITIII 1 1

4 | UNITIV | 2

5 UNIT V I 1
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MODEL PAPER
Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District 1dentified College)

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

Answer all questions

1.

Answer any five questions

6.
7.
8.
9.

10.
1.
12.
13.

CLUSTER ELECTIVE-II, Fuels and industrial inorganic materials
PAPER-VIII-B1: Fuel chemistry and Batteries

SECTION A

Explain about classification of fuels and their calorific value.

Or
Write brief note on coal tar.
Explain about composition of crude petroleum.
Or
Explain different types of petroleum products and their applications.
Explain about reforming petroleurn and non petroleum fuels.
Or
Explain the fractional distillation and cracking.
Explain classification of lubricants.
Or
Explain about properties of lubricants.
Explain the primary and secondary batteries.
Or
Explain battery components and their role and characteristics of battery.

SECTION B

Explain the uses of coal in various industries.

Explain about renewable and non renewable energy sources.
Explain refining of crude petroleum.

Write about synthetic fuels.

Write about petro chemicals.

Write about synthetic lubricants.

Explain the working of Li battery.

Explain the working of fuel cells.

5x8=40M

5x4=20M
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SEMESTER-VI

PAPER-VIII-B-2: INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE
45hrs 3 h/w)

UNIT -1

Recapitulation of s- and p-Block Elements 8h
Periodicity in s- and p-block elements with respect to electronic configuration, atomic and
ionic size, ionization enthalpy, electronegativity ( Pauling, Mulliken, and Alfred - Rochow
scales). Allotropy in C, S, and P. Oxidation states with reference to elements in unusual and
rare oxidation states like carbides and nitrides), inert pair effect, diagonal relationship and
anomalous behaviour of first member of each group.

UNIT -11 15h
Silicate Industries

Glass: Glassy state and its properties, classification (silicate and non-silicate glasses).
Manufacture and processing of glass. Composition and properties of the following types of
glasses: Soda lime glass, lead glass, armoured glass, safety glass, borosilicate glass,
fluorosilicate, coloured glass, photosensitive glass.

Ceramics: Important clays and feldspar, ceramic, their types and manufacture. High
technology ceramics and their applications, superconducting and semiconducting oxides,
fullerenes carbon nanotubes and carbon fibre.

Cements: Classification of cement, ingredients and their role, Manufacture of cement and the

setting process, quick setting cements.
UNIT - 111 8h

Fertilizers:
Different types of fertilizers. Manufacture of the following fertilizers: Urea, ammonium

nitrate, calcium ammonium nitrate, ammonium phosphates; polyphosphate, superphosphate,
compound and mixed fertilizers, potassium chloride, potassium sulphate.

UNIT -1V 8h

Surface Coatings:
Objectives of coatings surfaces, preliminary treatment of surface, classification of surface

coatings. Paints and pigments-formulation, composition and related properties. Oil paint,
Vehicle, modified oils, Pigments, toners and lakes pigments, Fillers, Thinners, Enamels,
emulsifying agents. Special paints (Heat retardant, Fire retardant, Eco-friendly paint, Plastic
paint), Dyes, Wax polishing, Water and Oil paints, additives, Metallic coatings (electrolytic
and electroless), metal spraying and anodizing.

UNIT -V . 6h

Alloys:

Classification of alloys, ferrous and non-ferrous alloys, Specific properties of elements in
alloys. Manufacture of Steel (removal of silicon decarbonization, demanganization,
desulphurization dephosphorisation) and surface treatment (argon treatment, heat treatment,
nitriding, carburizing). Composition and properties of different types of steels.
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Chemical explosives:
Origin of explosive properties in organic compounds, preparation and explosive properties of
lead azide, PETN, cyclonite {RDX). Introduction to rocket propellants.

Reference Books:

E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK.

R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes, Wiley
Publishers, New Delhi.

W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Infroduction to Ceramics, Wiley
Publishers, New Delhi.

J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS Publishers, New Delhi.
P. C. Jain & M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Dethi.

R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas Publications,
New Delhi.

B. K. Sharma: Engincering Chemistry, Goel Publishing House, Meerut
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Guidelines to_the Paper Setter: The syllabus VI Semester consists of Inorganic
materials of industrial importance. The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from Inorganic materials of industrial importance.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.

The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT
PAPER- VIII B-2:
Inorganic materials of industrial importance
Sl 8 4
No LTS Marks | Marks
| UNIT | | 2
2 UNIT Il 1 2
3 { UNIT i1 1 1
4 | UNITIV 1 |
5 UNIT V 1 2
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MODEL PAPER
Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

Answer all questions
Explain electronegativity of s and p block elements by using Pauling and Mulliken scales.

1.

Answer any five questions

PAPER- VIII B2, Inorganic materials of industrial importance
SECTION A

Or
Explain the allotropy of C, S and P.
Explain the composition and properties of the following

{a) Soda lime glass (b) borosilicate glass
(b) Photo sensitive glass (d) colored glass
Or

Explain the classification, manufacture and setting process of cement.
Explain the manufacture of the following fertilizers.
(a) Urea (b) ammonium nitrate (¢) calcium ammonium nitrate
Or
Explain the manufacture of the following fertilizers
(a) Ammonium phosphate (b) poly phosphate (¢) super phosphate
Explain about special paints.
Or
Explain the paints and pigments.
Explain the classification and properties of alloys.
Or
Explain the composition and properties of different types of steels.

SECTION B

Explain atomic size and ionization enthalpy of s and p block elements.
Explain about diagonal relationship of elements.

Write short notes on Ceramics.

Explain about classification of Glass.

. Write about mixed fertilizers.

. Explain classification of surface coatings.

. Explain the surface treatment of steels.

. Explain preparation and explosive Properties of RDX.

Sx8=40M

5x4=20M
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SEMESTER-VI

PAPER - VIII-B-3: ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS

45hrs 3 h/w)
UNIT-I
Analysis of soaps: moisture and volatile matter,cobined alkalitotal fatty matter, free
alkali, total fatty acid, sodium silicate and chlorides.
Analysis of paints :Vehicle and pigments ,Barium Sulphate ,total lead, lead
chromate,iron pigments, zinc chromate

UNIT-11

Analysis of oils:saponification value,iodine value,acid value,ester value, bromine value,
acetyl value.

Analysis of industrial solvents like benzene,acetone,methanol and acetic acid.,
Determination of methoxyl and N-methyl groups.,

UNIT-II1

Analysis of fertilizers: urea,NPK fertilizer,super phosphate,
Analysis of DDT,BHC, endrin,endosulfone,malathion,parathion.,
Analysis of starch,sugars,cellulose and paper,

UNIT -1V

Gas analysis: carbon dioxide, carbon monoxide, oxygen, hydrogen, saturated hydro
carbon, unsaturated hydrocarbons, nitrogen, octane number, cetane number
Analysis of Fuel gases like: water gas,producer gas,kerosene (oil) gas.

Ultimate analysis :carbon, hydrogen,nitrogen,oxygen,phosphorus and sulfur.,

UNIT-V

Analysis of Complex materials:

Analysis of cement- loss on ignition, insoluble residu, total silica, sesqui oxides, lime,
magnesia, ferric oxide, sulphuric anhydrid.

Analysis of glasses - Determinaiton of silica, sulphuur, barium, arsinic, antimony, total
R,03, calcium, magnesium, total alkalies,aluminium,chloride,floride

SUGGESTED BOOKS:

1.F.J.Welcher-Standard methods of analysis,

2.A.1.Vogel-A text book of quantitative Inorganic analysis-ELBS,

3.H.H.Willard and H.Deal- Advanced quantitative analysis- Van Nostrand Co,

4.F.D.Snell & F.M.Biffen-Commercial methods of analysis-D.B.Taraporavala & sons,

5.J.J. Elving and 1. M.Kolthoff- Chemical analysis - A series of monographs on
analytical chemistry and its applications -- Inter Science- Vol I to VIL,

6.G.Z.Weig - Analytical methods for pesticides,plant growth regulators and
food additives - Vols I to VII,

7.Aanalytical Agricultrual Chemistry by S.L.Chopra & J.S.Kanwar - Kalyani
Publishers

8.Mannual of soil, plant, water and fertilizer analysis, R.M.Upadhyay and N.L

Sharma,Kalyani Publishers
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LABORATORY COURSE - VIII
Practical Paper — VIII-B-1: (at the end of semester VI) 30 hrs (2h/W)

Preparation of Aspirin

2. Preparation of Paracetamol
Preparation of Acetanilide
Preparation of Barbutiric Acid

Preparation of Phenyl Azo B-naphthol

I. LABORATORY COURSE - VIII
Practical Paper — VIII-B-2: (at the end of semester VI)

30hrs(2h/W)

1.Green procedure for organic qualitative analysis: Detection of N, S andhalogens

7
8. 2.Acetylation of 1° amine by green method: Preparation of acetanilide

3. Rearrangement reaction in green conditions: Benzil-Benzilic acid rearrangement
5.
6
9

Electrophilic aromatic substitution reaction: Nitration of phenol

. Radical coupling reaction; Preparation of 1,1-bis -2-naphthol

. Green oxidation reaction: Synthesis of adipic acid

10. Green procedure for Diels Alder reaction between furan and maleic anhydride

List of Reference Books

1.

2
4,
3

o

Green Chemistry Theory and Practice. P.T.Anatas and J.C. Warner

. Green Chemistry V.K. Ahluwalia Narosa, New Delhi.

Real world cases in Green Chemistry M.C. Cann and M.E. Connelly

. Green Chemistry: Introductory Text M.Lancaster: Royal Society of Chemistry

(London)

Green Chemistry: Introductory Text, M.Lancaster

Principles and practice of heterogeneous catalysis, Thomas J.M.,Thomas M.J., John
Wiley

Green Chemistry: Environmental friendly alternatives R S Sanghli and M.M
Srivastava, Narosa Publications
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Guidelines to the Paper Setter: The syllabus VI Semester consists of Analysis of applied
industrial products. The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from Analysis of applied industrial products.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT

PAPER-VIII B-3
Analysis of applied industrial products

Sl 8 4
No LLLE Marks | Marks
1 UNIT I 1 1
2 UNIT I1 1 I
3 | UNIT I 1 2
4 | UNIT IV 1 2
5 | UNIT V I 2
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MODEL PAPER
Dr. V. 8. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

PAPER-VIII B-3: Analysis of applied industrial preducts

SECTION A

Answer all questions:

40M

L.

Explain the analysis of soap.

Or
Explain the analysis paints.
Explain the analysis of oils.
Or
Explain the analysis of following industrial solvents.
{a) Benzene (b) Acetone (c) methanol
Explain the analysis of following fertilizers.
(a) Urea (b) NPK fertilizer
Or

Explain the analysis of following fertilizers (a) DDT (b) Malathion
Explain the following gas analysis.
(a) Octane number (b) saturated and unsaturated hydrocarbons
Or
Explain the analysis of fuel gases.
Explain the following factors in analysis of cement.
(a) Lime (b) loss on ignition (c) ferric oxide (d) magnesia
Or
Explain the following factors in analysis of glasses.
(a) Sulphur (b) Barium (c) Arsenic (d) Antimony

SECTION B

Answer any five questions:

20M
6.
7.
8.
9.

10.
11.
12.
13.

Explain about vehicle and pigments.

Explain about determination of N —-methy! and methoxyl groups.
Explain about the analysis of sugars.

Explain about the analysis of papers.

Write short note on Cetane number?

Explain the analysis nitrogen and oxygen.

Explain about determination of Silica.

Explain about sesqui oxides.

5x8

5x4
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VII-A-3 Practical: - Project Work / Intern Ship

Cluster Elective - I1I
ORGANIC
PAPER - VIII-C-1: ORGANIC SPECTROSCOPIC TECHNIQUES 45 hrs (3 h/ w)

UNIT-1 10h
NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY

Nuclear spin, Principles of NMR-Classical and Quantum Mechanical methods, Magnetic
moment and Spin angular momentum. Larmour Frequency. Instrumentation. Relaxation-
spin-spin & spin lattice relaxation. Shielding constants, Chemical shifts, Shielding and
Deshielding mechanism-Factors influencing Chemical shift. Spin-Spin interactions-AX,
AX: and AB types. Vicinal, Geminal and Long range coupling- Factors influencing

coupling constants.

UNIT-1I 5h
Spin decoupling, Spin tickling, Deuterium exchange, Chemical shift reagents and nuclear
overhauser effect. Applications in Medical diagnostics, Reaction kinetics and

mechanically induced dynamic nuclear polarization. FT NMR and its Advantages.

UNIT-III 10h
UV & VISIBLE SPECTROSCOPY
Electronic spectra of diatomic molecules. The Bom-oppenheimer approximation.
Vibrational coarse structure: Bond association and Bond sequence. Intensity of
Vibrational-electronic spectra: The Franck-Condon principle. Rotational fine structure of
electronic vibration transitions. Electronic structure of diatomic molecules.

Types of transitions, Chromophores, Conjugated dienes, trienes and polyenes,

unsaturated carbonyl compounds-Woodward — Fieser rules.

UNIT-1V 5h
Electronic spectra of polyatomic molecules. Chemical analysis by Electronic

Spectroscopy — Beer-Lambert’s Law. Deviation from Beer’s law. Quantitative
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determination of metal ions (Mn™>, Fe*?, NO,, Pb*). Simultaneous determination of

Chromium and Manganese in a mixture.

UNIT-V 15h
Electron Spin Resonance Spectroscopy

Basic Principles, Theory of ESR, Comparison of NMR & ESR. Instrumentaion, Factors
affecting the ‘g’ value, determination of ‘g’ value. Isotropic and Anisotropic constants.
Splitting hyper fine splitting coupling constants. Line width, Zero field splitting and
Kramer degeneracy. Crystal field splitting, Crystal field effects.

Applications:- Detection of free radicals; ESR spectra of (a) Methyl radical (CHz), (b)
Benzene anion (CgHy) (c) Isoquinine (d) [Cu(Hz0)]™ (&) [Fe(CN)sNO]> (f)
REFERENCE BOOKS:

1. Electron Spin Resonance Elementary Theory and Practical Applications- John E.
Wertz and James R. Bolton, Chapman and Hall, 1986.

2. Spectroscopic Identification of organic compounds — Silverstein, Basseler and
Morril.

3. Organic Spectroscopy- William Kemp.

4. Fundamentals of Molecular Spectroscopy- C.N.Banwell and E.A. Mc cash 4"

Edition, Tata Mc¢ Graw Hill Publishing Co., Ltd. 1994.

Physical Methods in Inorganic Chemistry — R.S.Drago, Saunders Publications.

Application of MOssbauer Spectroscopy — Green Mood.

NMR, NQR, EPR and MOssbauer Spectroscopy in inorganic chemistry — R.V

Parish, Ellis, Harwood.

Instrumental Methods of Chemical Analysis- H.Kaur, Pragathi Prakashan, 2003.

9. Instrumental Methods of Analysis, 7" Edition — Willard, Merrit, Dean, Settle,
CBS Publications, 1986.

10. Molecular Structure and Spectroscopy — G. Aruldhas, Prentice Hall of India

e

o

Pvt.Ltd, New Delhi, 2001.

11. M@ssbauer Spectroscopy — N.N. Green Wood and T.C. Gibb, Chapman, and Hall,
Landon 1971.

12. Coordination Chemistry: Experimental Methods- K. Burger, London Butter
Worths, 1973.

13. Analytical spectroscopy — Kamlesh Bansal, Campus books, 2008.

14, Structural Inorganic Chemistry MOssbauer Spectroscopy — Bhide.

15. Principle of MOssbauer Spectroscopy — T.C. Gibb, Chapman, and Hall, Landon
1976.
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Guidelines to the Paper Setter: The syllabus VI Semester consists of Organic
spectroscopic techniques, The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from Organic Spectru.?copic techniques.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT
CLUSTER ELECTIVE-III, ORGANIC
PAPER -VIII C 1: Organic spectroscopic techniques

Si. . )
No | UNIT | prarks | Marks

I T ONITL |1 7

> TUNITIT |1 2

3 [UNITIN | 1 1

2 TUNITIV | 1 1

S TONT V] 1 2
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Ideatified College}

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

Cluster Elective-III, ORGANIC
Paper -VIII C 1: Organic spectroscopic techniques

SECTION A

Answer all questions: 5x8=40M

1.

Explain the principle of NMR spectroscopy.
Or
Explain the spin —spin interactions of AX, AX; and AB types.

2. Explain about FT-NMR and its advantages.
Or
Explain about applications in medical diagnostics, reaction kinetics and mechanicaily
induced dynamic nuclear polarization.
3. Explain about different types of electronic transitions.
Or
Explain about Woodward-Fisher rules with suitable examples.
4. Explain Beer- Lambert’s law and its deviations.
Explain determination of Mn*? by using Beer’s law.
Or
Explain about electronic spectra of poly atomic molecules.
5. Explain the basic principle and theory of Electronic spin resonance spectroscopy.
Or
Explain the following compounds using ESR spectroscopy.
(a) Isoquinine (b)[Cu(H20)s]"
SECTION B
Answer any five questions: 5x4=20M
6. Explain about chemical shift.
7. Explain factors influencing coupling constants.
8. Explain about nuclear over Hauser effect.
9. Explain about spin decoupling and spin tickling.
10. Explain about Frank Condon principle.
11. Explain simultaneous determination of chromium and manganese in a mixture.
12. Explain about Kramer degeneracy.
13. Explain hyperfine splitting and coupling constants in ESR spectroscopy.
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Cluster Elective —1I1

ORGANIC
PAPER - VIII-C-2: ADVANCED ORGANIC REACTIONS 45 hrs (3 h/w)

UNIT -1
ORGANIC PHOTOCHEMISTRY

Organic photochemistry : Molecular orbitals, carbonyl chromophore-triplet states,
Jablonski diagram, inter-system crossing. Energy transfer. Energies properties and
reaction of singlet and triplet states of and transitions.

Photochemical reactions : (a) Photoreduction, mechanism, influence of temperature,
solvent, nature of hydrogen donors, structure of substrates on the course of photo
reduction,.

UNIT -11
ORGNAIC PHOTOCHEMISTRY

Norrisch cleavages, type I: Mechanism, acyclic cyclicdiones, influence of sensitizer,
photo Fries rearrangement. Norrisch type II cleavage: Mechanism and stereochemistry,
type II reactions of esters: 1: 2 diketones, photo decarboxylation., Di - = methane
rearrangement, Photochemistry — of conjugated dienes, Decomposition of nitrites —
Barton reaction.

UNIT - 111
PROTECTING GROUPS AND ORGANIC REACTIONS

Principles of (1) Protection of alcohols — ether formation including silyl ethers-ester
formation, (2) Protection of carboxylic acids ~ ester formation, benzyl and t-butyl esters,
(3) Protection of carbonyl groups-acetal, ketal, 1,2-glycols and 1,2-dithioglycols
formation.

UNIT-IV

Synthetic reactions: Mannich reaction — Mannich bases — Robinson annulations. Stork-
enamine reaction. Phase transfer catalysis-mechanisms and use of benzyl trialkyl
ammonium halides. Witting reaction.

UNIT -V: NEW SYNTHETIC REACTIONS

Baylis-Hillman reaction, RCM olefm metathesis, Grubb catalyst, Heck reaction, Suziki
coupling, Stille coupling and Sonogishira coupling, Click reaction.
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Recommended Books
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Molecular reactions and Photochemistry by Charles Dupey and O.L. Chapman.
Molecular Photochemistry by Turru.

Importance of antibonding orbitals by Jaffe and Orchin.

Text Book of Organic Chemistry by Cram,. Hammand and Henrickson.

Some modern methods of organic synthesis by W. Carruthers.

Guide Book to Organic Synthesis by R.K. Meckie, D.M. Smith and R.A. Atken.
Organic Synthesis by O.House.

Organic synthesis by Michael B. Smith.

Organic Chemistry Claydon and others 2005.

. Name Reactions by Jie Jack Li
. Reagents in Organic synthesis by B.P. Mundy and others.
. Tandem Organic Reactions by Tse-Lok Ho.
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Guidelines to the Paper Setter: The syliabus VI Semester consists of ADVANCED
ORGANIC REACTIONS. The VI Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from ADVANCED ORGANIC REACTIONS.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 35 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT
PAPER-VIII C2: ADVANCED ORGANIC REACTIONS

SL. 8 4
L UNIT Marks | Marks

] UNIT I 1 2

2 UNIT II 1 |

3 | UNIT III I 1

4 | UNITIV | 2

5 | UNIT V | 2
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MODEL PAPER
Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Insfitution & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA

(w.e.f 2019-20 revised on October-2018)

PAPER-VIII C2: ADVANCED ORGANIC REACTIONS

SECTION A
Answer all questions: 5x8=40M

1. Explain about Joblonski diagram.
Or
Explain about photo reduction.
2. Explain about Norrish type I reactions,
Or
Explain about Norrish type Il reactions
3. Explain about protection of alcohols with suitable examples.
Or
Explain about protection of carbonyl compounds with suitable examples.
4. Explain the phase transfer catalysis.
Or
Explain Mannich reaction with mechanism.
5. Explain about Bayils-Hillman reaction.
Or
Explain the following reactions.
(a) Suziki coupling (b) Stille coupling

SECTION B
Answer any five questions 5x4=20M

Explain about reactions of singlet.

Explain structure of substrates on the course of photo reduction.
Explain the Barton reaction.

9. Explain about protection of carboxylic acids.

10. Explain about Witting reaction.

11. Explain Stork examine reaction.

12. Explain about click reaction.

13. Explain about RCM olefin metathesis.

) B
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Cluster Elective-ITI, ORGANIC
PAPER -VIII-C-3;: PHARMACEUTICAL AND MEDICINAL CHEMISTRY45hrs (3h / w)

UNIT-1 8h
Pharmaceutical chemistry Terminology: Pharmacy, Pharmacology, Pharmacophore,
Pharmacodynamics, Pharmacokinetics {ADME, Receptors - brief treartment)
Metabolites and Anti metabolites.

UNIT-11

Drugs: 8h
Nomenclature: Chemical name, Generic name and trade names with examples
Classtfication: Classification based on structures and therapeutic activity with one
example each, Administration of drugs

UNIT-III

Synthesis and therapeutic activity of the compounds: 12h

a. Chemotheraputic Drugs

|.Sulphadrugs(Suiphamethoxazole) 2.Antibiotics - B-Lactam Antibiotics, Macrolide
Antibiotics, 3. Anti malarial Drugs (chloroquine)

b. Psycho therapeutic Drugs:

1. Anti pyretics(Paracetamol) 2.Hypnotics, 3. Tranquilizers(Diazepam) 4.Levodopa

UNIT-1V

Pharmacodynamic Drugs: 8h
1. Antiasthma Drugs (Solbutamol) 3. Antianginals (Glycerol Trinitrate)

4. Diuretics (Frusemide)

UNIT-V

HIV-AIDS: %h
Immunity - CD-4cells, CD-8cells, Retro virus, Replication in human body,
Investigation available, prevention of AIDS, Drugs available - examples with
structures: PIS: Indivanir (crixivan), Nelfinavir(Viracept).

List of Reference Books:
1.Medicinal Chemistry by Dr. B.V.Ramana

2. Synthetic Drugs by O.D.Tyagi & M.Yadav

3. Medicinal Chemistry by Ashutoshkar

4. Medicinal Chemistry by P.Parimoo

5. Pharmacology& Pharmacotherapeutics R.S Satoshkar & S.D.Bhandenkar
6. Medicinal Chemistry by Kadametal P-I & P.II

7. European Pharmacopoeia




P 9 9 9@ @

v v

v v 9 vV 9 @

Guidelines to the Paper Setter: The syllabus VI Semester consists of
PHARMACEUTICAL AND MEDICINAL CHEMISTRY. The VI Semester question
paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each
question carries 8 marks. The examiner has to choose 2 questions from each unit
from PHARMACEUTICAL AND MEDICINAL CHEMISTRY.

In Section- B: consists of EIGHT short answer questions carries 4 marks out of
which 5 are to be answered.
The examiner is requested to set question in such a way that the entire syllabus is

reflected in the question paper set by him.

BLUE PRINT

PAPER- VIII C 3: PHARMACEUTICAL AND MEDICINAL CHEMISTRY

Sh. 8 4
e UNIT, Marks | Marks
| UNIT I 1 |

2 UNIT II 1 1

3 | UNIT I 1 3

4 | UNITIV ; 1

5 | UNIT V i 2
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District |dentified College)

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)

PAPER- VIII C 3: Pharmaceutical and medicinal chemistry

SECTION A
Answer all questions S5x8=40M
1. Explain the following
{a) Pharmacy (b) pharmacology (c} pharmacophore
Or
Explain the following

(2) Pharmacodynamics (b) pharmacokinetics
Explain the classification of drugs.
Or
Explain administration of drugs.
Explain the synthesis and therapeutic activity of chloroquine.
Or
Explain the synthesis and therapeutic activity of antibiotics.
Explain the synthesis and therapeutic activity of salbutamol.
Or
Explain the synthesis and therapeutic activity of Glycerol trinitrate.
Explain the various drugs available in the treatment of HIV- AIDS.
Or
Define HIV- AIDS? Explain the factors that cause HIV- AIDS.

SECTION B
Answer any five questions 5x4=20M
6. Explain about metabolites and anti metabolites.
7. Explain the nomenclature of drugs.
8. Explain the synthesis and therapeutic activity of Levodopa.
9. Explain the synthesis and therapeutic activity of paracetamal.
10. Explain the synthesis and therapeutic activity of Diuretics.

1.
12.
13.

Write the structure and therapeutic activity of sulphamethaoxazole
Write short notes on CD, and CDjg cells.
Explain the Retro virus.



DEP,ARTMENT OF CHEMISTRY

Inter Disciplinary Add On Course
CLINICAL LAB TECHNOLOGCY

Model Curriculum- Inter Disciplinary Add on Course
Syllabus & Model Question Papers

WITH EFFECT FROM 2018-19

Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Board Of Studies October- 2018
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(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Resolutions/Minutes of the 5t Board of studies 2019-20

Subject: Chemistry — AbD on CoURSE

Department: Chemistry

In pursuance of conferment of Autonomous status to Dr.V.S.Krishna Govt. Degree
College(A), Visakhapatnam by the UGC vide letter No.F22-1/2011(AC) dated
20.07.2011 from Dr. Manju Singh, Joint Secretary, UGC, New Delhi and Proceedings
No. C-1I (CDC) /Dr. V § K. Govt. College/BOS/2018 dt. 27-07-2017 of The Vice-
Chancellor, Andhra University, Visakhapatnam, the 5™ Board of Studies in Chemistry
Subject is conducted on 12.10.2018 at 10:00 AM with the following members. The
Changes will be implemented from 2019-20 academic year onwards.

MEMBER NAME & DESIGNATION SIGNATURE

Head of the Department Dr. K. Bharath Kumar Naik W
(Chairman) Lecturer in Chemistry , R

Sri. KARSS Prasad L!vﬁ(-/U{ [ et

Smt. J Laxmi Mangamma 7 —
Faculty Members Sri. A. Ramesh g H

Smt. R. Sailaja Q. Caslare.
SUDICIE Dr. B. Venkateswara_ Raq ' J ,
o ) Pr.ofessor, Andhra University, N - - -

_Visakhapatnam

Dr. V. Sambasiva Rao

Lecturer in Chemistry W
Subject Experts Govt. Degree College,

(from outside the parent
university)

Dr. S. Ramakrishna
Lecturer in Chemistry

Govt. Degree College (Men),
_ SRIKAKULAM

Representative Member
From Industry / Corporate /
Allied Area relating to
Placement

Dr. N. Rambabu
Senior Manager-QC
HPCL-Visakhapatnam

=]

Member from Alumnt

Dr.Ch. V.M. K. Hari
HOD, Dept. of Computer Science

Coordinator, Academic

Dr. D. Sravan Kumar

Council Reader in Physics %@é?;
HOD, Dept. of Physics

Chairperson, Academic Dr. V. Chandra Sekhar \,

Council Principal : {
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Dr. V. S. Krishna Govt. Degree & PG College (A)
{NAAC Reaccredited A Grade Institution & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Dept of Chemistry Inter Disciplinary Add On Course
Clinical Lab Technology-Syllabus

(w.e.f 2019-20 revised on October-2018)

MODULE- I (Clinical Lab Technology) 18 hrs
1. Solutions: 2 hrs
Definition, different concentration methods
2. Carbohydrates and Lipids 4 hrs
(a) Carbohydrates: Definition, biological importance, classification, qualitative tests
(b)Lipids: Definition, biological importance, classification and clinical importance.
3. Amino acids Proteins 4 hrs
Definition, biological importance, classification, qualitative tests.
4. Vitamins and Minerals 4 hrs
(a) Vitamins: Classification, source, deficiency diseases
(b) Minerals: source, importance, deficiency diseases and clinical tests
5. Blood composition 4 hrs
Blood composition functions tests
6. Practical 12hrs
(a) Blood tests, group identification, hemoglobin, other tests
(b) Blood sugar test
(c) Lipid profile test
(d) Liver function test
(e) Kidney function test

(f) Serum calcium, Sodium, Potassium test
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Guidelines to the Paper Setter:

The syllabus Inter Disciplinary Add on Course consists of Clinical Lab Technology.
The question paper consists of 3 sections.

In Section-A: consists of 6 very short answers questions in which 5 are to be
answered each question carries 2 marks.

In Section-B: consists of 8 short answer questions carries 5 marks out of which 5 are
to be answered.

In section-C: 6 essay questions are to be set each question carrying 10 marks out of
which 4 questions are to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT
Inter Disciplinary Add on Course
Clinical Lab Technolegy

r T

!,_Sl...No Name of the chapter Mazrks Mnsrks M;Bks

| Module-I (Clinical Lab Technology)

|1 Solutions [ 1 --

-2 Carbohydrates and Lipids | 2 2

3. | Amino acids Proteins | 1 1 1
_4. | Vitamins and Minerals | | - |

s Blood composition | 1 2 | 1

6 Practical | -- 2 | -
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Dept of Chemistry Inter Disciplinary Add On Course
Clinical Lab Technology-Syltabus
(w.e.f 2019-20 revised on October-2018)

Time: 3 Hours Model Paper Max. Mark: 75
SECTION - A
Answer any FIVE questions. Each question carries 2 Marks (5X2=10 Marks)

1. Define Molarity?

2. Write Molisch test?

3. What is a lipid?

4. What are amino acids?

5. Write the deficiency disease of vitamin A?
6. What is Plasma?

SECTION-B

Write any FIVE questions. Each question carries 5 Marks. (5X5=25 Marks)

7. Explain about Lipid profile test?

8. Explain about Liver function test?

9. Explain various concentrations methods of solutions?
10. Explain about Blood sugar test?

1'1. What is Hemoglobin? Explain its functions?

12. Write about Blood clotting and role of vitamin in it?
13. What are amino acids? Explain their classification?
14. Explain about serum creatine and serum urea test?

SECTION-C

Answer any FOUR questions. Each question carries 10 Marks. (4 X 10 =40 Marks)
I5. What are carbohydrates? Explain their classifications and biological importance?
16. Explain the functions, biological importance and normal levels of Cholesterol?
17. What are Proteins? Explain their functions and tests to identify?

18. Explain the sources and deficiency diseases of vitamin A, B, C, D, E.
19. Explain the sources and biological importance of Na, K and Ca?
20. Explain the composition of Blood and its function?




DEPARTMENT OF CHEMISTRY

Industrial Chemistry Syllabus

Of

B.Sc (Mathematics, Chemistry & Industrial Chemistry)
Restructured Course under CBCS

Semester Wise Syllabus & Model Question Papers

WITH EFFECT FROM 2019-20

Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified Coilege)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Board Of Studies on October-2018




v v VW VvV O 9 W W W W W W W W v W w w @

9 9 vV 9V 9 v 9 v e w

P 9 99 9 W

W s '-\Dr. V. S. Krishna Govt. Degree & PG College (A)
NG (NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Resolutions/Minutes of the 5th Board of studies 2019-20

Subject: Industrial Chemistry

Department: Chemistry

In pursuance of conferment of Autonomous status to Dr.V.S.Krishna Govt. Degree
College(A), Visakhapatnam by the UGC wvide letter No.F22-1/2011(AC) dated
20.07.2011 from Dr. Manju Singh, Joint Secretary, UGC, New Delhi and Proceedings
No. C-1I (CDC) /Dr. V S K. Govt. College/BOS/2018 dt. 27-07-2017 of The Vice-
Chancellor, Andhra University, Visakhapatnam, the 5" Board of Studies in Industrial
Chemistry Subject is conducted on 12.10.2018 at 10:00 AM with the following
members. The Changes will be implemented from 2019-20 academic year onwards.

MEMBER NAME & DESIGNATION SIGNATURE
Head of the Department Dr. K. Bharath Kumar Naik m : ” ( )
(Chairman) Lecturer in Chemistry |
Sri. KARSS Prasad LA U-oXsy
Faculty Members g::t; k:n"e‘;r angamma e Y "_'—
Smt. R. Sailaja b"@*j%«ﬁa" <.
. Dr. B. Venkateswara Rao o
?nglsgs}i);p ;Ir;minee) Professor, Andhra University, LN - — ~ )
Visakhapatnam
Dr. V. Sambasiva Rao
Lecturer in Chemistry W
. Govt. Degree College,
(S;_:ﬁ cctlﬁ:il:]irtie en | TUNI-East Godavari(Dist)
university) R ioLE Ra‘makrisl!na
Lecturer in Chemistry
Govt. Degree College (Men),

SRIKAKULAM

Representative Member Dr. N. Rambabu [ W/ =
From Industry / Corporate / Allied Senior Manager-QC
Area relating to placement HPCL-Visakhapatnam 17

Member from Alumni

Dr. Ch. V. M. K. Hari
HOD, Dept. of Computer Science

Coordinator, Academic Council

Dr. D. Sravan Kumar
Reader in Physics
HOD, Dept. of Physics

Chairperson, Academic Council

Dr. V. Chandra Sekhar
Principal
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B.Sc Industrial Chemistry under CBCS with effect from Academic Year 2019-20

I| YEAR | SEMESTER | PAPER TITLE MARKS | CREDITS
I I Material & En_f:?gy balances 100 03
and Utilities in Chemical
Industry
I - Practical-! 50 02
I I1 Inorganic Materials 100 03
Practical-11 50 02
I I Cosmetics, Fermentation, 100 03
Paints & Pigments, Sugar and
Industnal Pollution
I | Practical-II1 50 02
v TV Dyes, Leather, Paper, 100 03
Corrosion and Industrial
waste management
Practical-1V 50 02
v v Drugs & Pharmaceuticals, | 100 03
Polymers and Food additives
Practical-V 50 02
Vi Industrial chemical analysis 100 03
and Instrumental methods of
analysis
Practical-VI 30 02
¥ Any one VII (A) ®| Oils, Fats, Fuel Chemistry, 100 03
Il paper from Lubricants and Adhesives
VII (A) and Practical- VII (A) 50 02
VII (B) VII (B) *| To be Introduced 100 03
Practical- VII (B) 50 02
4k Any one | VI (AY*k Slll]listf\r llilecnves-l
Cluster Chemical Process 100 03
from VIII Economics, Entrepreneurship
(A) and and IPR 100 03
VIII (B) VIII-A-2: To be Introduced 100 03
VIII-A-3: To be Introduced 50 02
Project Work 50 02
] VI R 50 02
VII (B)¥ Cluster Electives-1
VIII-B-1: To be Introduced 100 03
VIII-B-2: To be Introduced 100 03
VIII-B-3: To be Introduced 100 03
50 02
50 02
| 50 02
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B.Sc Industrial Chemistry under CBCS with effect from Academic Year 2019-20

X
Semester Paper Subject Hrs | Credits | [A | ES | Total
FIRST YEAR
| Material & Energy balances and Utilities 4 3 25| 75 100
SEMESTER 1 in Chemical Industry _
B Practical-I 2 2 o[ s0 [ 50
I [norganic Malerials 4 3 25| 75 100
SEMESTER I
Practical-1I 2 2 0 50 50
SECOND YEAR
I Cosmetics, Fermentation, Paints & 4 3 25 75 100
SEMESTER I Pigments, Sugar and Industrial Pollution
_ Practical-I11 - 2 2 0 50 50
v Dyes, Leather, Paper, Corrosion and 4 3 25| 75 100
SEMESTER IV Industrial waste management
Practical-IV 2 2 0 50 50
o THIRD YEAR
v Drugs & Phanmaceuticals, Polymers and 3 3 25| 75 100
Food additives
Practical-V 2 2 0 50 50
SEMESTER V Industrial chemical analysis and 3 3 25| 75 100
Vi Instrumental methods of analysis
Practical-VI 2 2 0 50 50
Elective-
VI Oils, Fats, Fuel Chemistry, Lubricants and 3 3 251 75 100

(A) Adhesives

PﬂlcliCﬂl Papcr-VII A 2 2 1] 50 50
VIl ¥ Elective 3 3 25| 75 | 100
SEMESTER VI | (B) | Practical Paper-VII B 2 2 ol s0 50
Cluster elective-VIII-A-1
Chemical Process Economics, 3 3 25| 75 100
Entreprencurship and IPR R Sy
‘(’/l\[)l Practical Paper-VIil -A-1 -Project work 2 2 0 50 50
Any one PXCluster elective-VIII-A-2 3 3 || 75 | 100
e'c"‘;’j hapet | Practical Paper-VII -A-2 -Practical 2 2 o[ 50 | s0
VII (A) or VII HCluster elective-VIII-A-3 . 3 3 25| 75 100
(B) Practical Paper-VIII -A-3-Practical 2 2 0 50 50
Cluster elective-VIII-B-1
Chemical Process Econormics, 3 3 25| 75 100
vl | Entreprencurship and IPR
Any one Cluster Practical Paper-VIII -B-1 -Project work 2 2 0 50 50
from VIII (A (B) :
rom (A) or FCluster clective- VIII-B-2 3 3 25| 75 100
VII{B} Practical Paper-VII1 -B-2 -Practical 2 2 ] 50 50
HCluster elective-VIil-B-3 3 3 25 75 | 100
Practical Paper-VIII -B-3-Practical 2 2 0 50 50

To be introduced

) 3 DM<T,mup—-do O6+y)
18 — Sulitnak WMZNL i 2mip —2o (164Y4)
€S —» Bnd 2BV — LOM
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Industrial Chemistry syllabus of B.Sc (Mathematics, Chemistry and Industrial
Chemistry) restructured course under CBCS pattern

Industrial Chemistry curriculum of B.Sc (Mathematics, Chemistry and Industrial
Chemistry) restructured course under CBCS pattern was designed with an aim to
increase the job potential of the undergraduate students. The curriculum was
developed in consultation with industry experts. The curriculum is interdisciplinary in
nature. Modules in economics, auditing, IPR, factory acts etc., are part of the

curriculum.

The Objectives of the course are

1. To equip the students for job opportunities in industries of both private and public
sectors involved in manufacturing and processing,

2. To give the students a comprehensive view on different types of industrial
products and knowledge about chemical principles involved in the manufacturing
and analysis of industrial materials both organic and inorganic in nature

3. To nurture entrepreneurship in the students
The learning outcomes of the course are (at the end of the course the students can)

1. Have knowledge about manufacturing procedures of different organic and
inorganic industrial materials

2. Gain knowledge about several analytical methods used in the characterization and
quality analysis of industrial materials

3. Able to understand the basics of resource management and financial management

4. Able to know about the important provisions of Factory Act, sales of goods Act and
Partnership Act

5. Able to know the process of licensing and registration a small scale industry

6. Able to know the Techno-economic feasibility of the projects

Total number of papers = 24
Mathematics= 07 papers
Chemistry= 07 papers and
Industrial Chemistry = 10 papers (including 03 cluster elective papers)
Total number of credits of the proposed restructured course = 158 (same as that

of B.Sc conventional course)
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Semester- I, Industrial Chemistry Syllabus
(w.e.f 2019-20 revised on October-2018)

Paper-I
Material & Energy balances and Utilities in Chemical Industry
60hrs (4 hours/week)
Unit-1 12 hours

Material and Energy Balance: Dimensions and units: Basic Chemical Calculations -
Atomic weight, molecular weight, equivalent weight, Mole, composition of - (i)
Liquid mixtures and (ii) gaseous mixtures, ideal gas law, vapour pressure, Humidity

and Saturation.

Unit-I1 14 hours
Material Balance without Chemical Reactions: Flow diagram for material balance,
simple material balance with or without recycle or by-pass for chemical engineering

operations such as distillation, absorption, crystallization, evaporation, extraction, etc.

Material Balance involving chemical reactions: concept of limiting reactant,
conversion, yield, selectivity, and liquid phase reaction, gas phase reaction with or

without recycle or bypass.

Unit-TII 10 hours
Energy Balance: Heat capacity of pure gases and gaseous mixtures at constant

pressures, sensible heat changes in liquids, Enthalpy changes.

Unit-1V 12 hours
Utilities in Chemical Industry

a) Boilers: Types of boilers and their functioning
b) Water: Specifications of industrial use, various water treatments.
¢) Steam: Generation and use.

d) Air: Specification of industnal use, processing of air
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Unit-V 12 hours

Fluid flow: Fans, blowers, compressors, vacuum pump, ejector

Pumps: Reciprocating pumps, Gear pumps, centrifugal pumps.
Laboratory Course -1 50 Marks
Practical Paper- I (at the end of semester I) 30 hours (2 hours / week)

1. Quantitative analysis of calcium in lime stone by complexometric titration.
2. Hardness of water by EDTA titration.

3. Determination of Chemical Oxygen Demand (COD)

3. Determination of Biological Oxygen Demand (BOD)

4. Percentage of available chlorine in bleaching powder

Reference Books

1. B.I. Bhatt and S.M. Vora: Stwichiometry, Tata McGraw-Hill publishing Company
Ltd, New Delhi.

2. E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK

3. R. M. Felder, R. W. Rousseau: Elementary Principles of Chemical Processes,
Wiley Publishers, New Delhi.

4.J. A. Kent: Riegel’sHandbook of industrial Chemistry, CBS Publishers, New Delhi.

5. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

6. R. Gopalan, D. Venkappayya, S. Nagarajan: Engineering Chemistry, Vikas
Publications, New Delhi.

7. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut

8. 8. C. Bhatia: Chemical Process Industries, Vol. 1 & 11, CBS Publishers, New Delhi.

9. W. L. McCabe and J. C.Smith: Unit Operations in Chemical Engineering, Mc-
Graw Hill Book Company, New York.

10. O. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia PublicationsPvt.
Ltd., New Delhi.
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Guidelines to the Paper Setter: The syllabus I Semester consists of Material and

energy balance and Utilization in Chemical Industry. The I Semester question paper
consists of 2 sections.

In Section — A: consists of FIVE internal choice essay questions are to be set, each question
carries 10 marks .The examiner has to choose 2 questions from each unit from
Material and energy balance and Utilization in Chemical Industry.

In Section — B: consists of EIGHT short answer questions carries 4 marks out of which 5 are
to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

B. Sc Industrial Chemistry
Paper-I, Semester-I
BLUE PRINT
(Material and energy balance and Utilization in Chemical Industry)
sl. 8
No UNITS Name of the chapter Marks 4 Marks
1 UNIT-I Material and Energy Balance 2 1
Material Balance without
B S Chemical Reactions ! .
Material Balance involving 1 1
chemical reactions
3 UNIT-III | Energy Balance 2 1
UNIT-IV Utilities in Chemical Industry 2 2
5 UNIT-V Fluid flow, Pumps 2 2
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Dr. V. S. Krishna Govt. Degree & PG College (A)
{NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
{w.e.f 2019-20 revised on October-2018)

Industrial Chemistry-Model Paper

Semester - I Paper -1

Max marks: 60 Time: 3 hrs

Material and energy balance and Utilization in Chemical Industry

Section A

Answer all questions 5 x 8 =40 Marks

Discuss about composition of liquid mixtures and gaseous mixtures.
Or
Write short notes on a) Vapor pressure b) Humidity and saturation

Discuss about simple matenal balance with or without recycle for chemical
engineering operations distillation and absorption.

Or
Explain about concept of limiting reactant.

Explain about sensible heat changes in liquids.
Or
Explain about enthalpy changes.

4. Explain about different types of boilers their functions.
Explainoall-)out generation of steam and its uses.
5. Explain about various types of compressors.
Explain?all;out centrifugal pumps.
Section B
Answer any five questions 5 x 4 =20 Marks
6. Molecular weight and equivalent weight.

7. Flow diagram for material balance.

8. Heat capacity of pure gases at constant pressure.
9. Specifications of industrial mater.

10. Processing of air

11. Blowers

12. Gear pumps

[3. Material balance in gas phase reaction
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Dr. V. 5. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-II
Paper-11
INORGANIC MATERIALS 60hrs (4 hours/week)
Unit-1 12 Hours

Silicate Industries-1

Glass: Glassy state and its properties, classification (silicate and non-silicate
lasses).Manufacture and processing of glass. Composition and properties of the
foliowing types of glasses: Soda lime glass, lead glass, armored glass, safety glass,
borosilicate glass, fluorosilicate, colored glass, photosensitive glass.

Unit-2 14
Hours

Silicate Industries-2

1. Ceramics: Important clays and feldspar, ceramic, their types and manufacture.
High technology ceramics and their applications, superconducting and semi
conducting oxides, fullerenes carbon nanotubes and carbon fiber.

2. Cements: Classification of cement, ingredients and their role, Manufacture of
cement and the setting process, quick setting cements.

Unit-3 10 Hours

Fertilizers
Different types of fertilizers. Manufacture of the following fertilizers: Urea,

Ammonium nitrate, Calcium ammonium nitrate, Ammonium phosphates;

Polyphosphate, Super phosphate, Compound and mixed fertilizers Potassium

Chloride, Potassium sulphate.

Unit-4 10 Hours
Alloys

Classification of alloys, Ferrous and Non-Ferrous alloys, Specific properties of
elements in alloys. Manufacture of Steel (removal of silicon decarbonization,

demanganization, desulphurization dephosphorisation) and surface treatment(argon

8
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treatment, heat treatment, nitriding, carburizing). Composition andproperties of

different types of steels.

Unit-5 14 hours
Surface Coatings
Objectives of coatings surfaces, preliminary treatment of surface, classification of

surface coatings. Paints and pigments-formulation, composition and related
properties. Qil paint, Vehicle, modified oils, Pigments, toners and lakes pigments,
Fillers, Thinners, Enamels, emulsifying agents. Special paints (Heat retardant, Fire
retardant, Eco-friendly paint, Plastic paint), Dyes, Wax polishing, Water and Qil
paints, additives, Metallic coatings (electrolytic and electroless), metal spraying and
anodizing.

Laboratory Course —I1 50 Marks
Practical Paper- II (at the end of semester II}) 30 hours (2 hours/week)

1. Determination of free acidity in ammonium sulphate fertilizer.
2. Estimation of Calcium in Calcium ammonium nitrate fertilizer.
3. Estimation of phosphoric acid in superphosphate fertilizer.

4. Analysis of Cement.

5. Analysis of (Cu, Ni); (Cu, Zn) in alloy or synthetic samples.

Reference Books
1. E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK

2. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: [ntroduction to Ceramics,Wiley
Publishers, New Delhi.

3. 1. A. Kent: Riegel’sHandbook of Industrial Chemistry, CBS Publishers,New Delhi.

4. P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

5. R. Gopalan, D. Venkappayya, S. Nagarajan: Engincering Chemistry,
VikasPublications, New Delhi.

6. B. K. Sharma: Engineering Chemistry, Goel Publishing House, Meerut

7. S. C. Bhatia: Chemical Process Industries, Vol.I & I1, CBS Publishers, New Delhi.
8. O. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia PublicationsPvt. Ltd.,
New Delhi.
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Guidelines to the Paper Setter: The syllabus II Semester consists of Inorganic
Materials. The Il Semester question paper consists of 2 sections.

In Section — A: consists of FIVE internal choice essay questions are to be set, each question
carries 8 marks. The examiner has to choose 2 questions from each unit from
[norganic Materials

In Section — B: consists of EIGHT short answer questions carries 4 marks out of which 5 are
to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

B. Sc Industrial Chemistry
Paper-II, Semester-II
BLUE PRINT
(Inorganic Materials)
sl. 8
No UNITS Name of the chapter Marks 4 Marks
Silicate industries-I
! UNIT-L Glass 2 1
Silicate industries-II
2 UNIT-II -
Ceramics & Cements 2 2
3 UNIT-1Il | Fertilizers 2 1
4 UNIT-IV | Alloys 2 2
5_ | UNIT-V | Surface coating 2 2
10
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
{w.e.f 2019-20 revised on October-2018)
Industrial Chemistry-Model Paper

Max marks: 60

Answer all questions

l.

Industrial Chemistry

Semester - I1 Paper - 11

Inorganic Materials

Section A

Explain various types of glasses.
Or

Explain about manufacturing and processing of glass

Explain about High Technology ceramics and their applications
Or

Explain about Manufacture of cement

. Explain about different types of fertilizers

Or

Explain about compound and mixed fertilizers with examples

Explain about classification of alloys
Or

Explain about composition and properties of different types of steels

. Explain about classification of surface coatings

Or
Explain about Dyes, Water and oil paints

Section B

Answer any five questions 5 x4 =20 Marks

R

9.

10.

Composition and properties of lead glass
Fullerenes

Setting process of cement
Manufacture of urea
Specific properties of elements in alloys

1 1. Manufacture of steel
12. Metal spraying and anodizing
13. Pigments

5 x 8 = 40 Marks

Time: 3 hrs

11
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
{w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-III (Paper-I1I)
Cosmetics, Fermentation, Paints & Pigments, Sugar and Industrial Pollution
60hrs (4 hours/week)
Unit-1 12
Hours

Cosmetics and Perfumes

A general study including preparation and uses of the following: Hair dye, hairspray,
Shampoo, Sun-tan lotions, face powder, lipsticks, talcum powder, nailenamel, creams
(cold, vanishing and shaving creams), antiperspirants andartificial flavours. Essential
oils and their importance in cosmetic industries withreference to Eugenol, Geraniol,
sandalwood oil, eucalyptus, rose oil, phenylethyl alcohol, Jasmone, Civetone,
Muscone.

Unit-2 10 hours

Fermentation Industries
Aerobic and anaerobic fermentation. Production of (i) Ethyl alcohol and citric acid,(ii)

Antibiotics; Pencillin, Cephalosporin, Chloromycetin and Streptomyein, (iif}Lysine,
Glutamic acid, Vitamine B2 Vitamine B12 and Vitamine C.

Unit-3 14 hours

Paints and Pigments

Paints- Ingredients and their functions required properties of paint, paints constituents
and their functions, manufacture of paint.

Pigments- Characteristics of pigment, uses in paint, emulsion paints, special paints,
paint remover, varnishes, lacquers, enamels.

Unit-4 10 hours

Sugar Chemistry

Introduction — Manufacture of cane sugar, recovery of cane sugar from molasses,
preparation of Celotex and manufacture of sucrose from beat root, testing and

estimation of sugar,

12
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Unit-5 14 hours

Industrial pollution

Pollutants and their statutory limits

Air Pollution- various pollutants

Water pollution- Organic and Inorganic poliutants
Noise pollution

Radiation pollution

Laboratory Course —II1 50 Marks

Practical Paper- III (at the end of semester III) 30 hours (2 hours/week)

1. Preparation of pigment (zinc oxide).

2. Analysis of oils and fats (iodine value, saponification value, acid value)
3. Testing of turmeric powder, milk and mustard oil for adulterants.

4. Estimation of glucose in food samples.

5. Preparation of talcum powder, nail polish and face cream

Reference Books

1. E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK

2. 1. A. Kent: Riegel’sHandbook of Industrial Chemistry, CBS Publishers,New Delhi.

3.P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.
4. Water Analysis Hand Book — NEERI

5. Practicals and Calculation in Engineering Chemistry — S.S. Dara

6. A. K. De, Environmental Chemistry: New Age International Pvt, Ltd, New Delhi.

7.8.P. MAHAJAN: Pollution control in process industries, Tata McGraw-
Hillpublishing, company limited, New Delhi.

8. C.k. Varshney: Water Pollution and Management, Wiley Eastern Limited, Chennai

13
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Guidelines to the Paper Setter: The syllabus Il Semester consists of Cosmetics,

Fermentation, Paints & Pigments, Sugar & Industrial pollution. The II Semester
question paper consists of 2 sections.

In Section — A: consists of FIVE internal choice essay questions are to be set, each question
carries 8 marks. The examiner has to choose 2 questions from each unit from
Cosmetics, Fermentation, Paints & Pigments, Sugar & Industrial pollution

In Section — B: consists of EIGHT short answer questions carries 4 marks out of which 5 are
10 be answered.

The examniner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

B.Sc Industrial Chemistry, Paper-III, Semester-II1

BLUE PRINT
(Cosmetics, Fermentation, Paints & Pigments, Sugar &
Industrial poliution)
SI. UNITS Name of the chapter . N
No P Marks | Marks
1 UNIT-I | Cosmetics and Perfumes 2 2
2 UNIT-I1 | Fermentation Industries 2 1
3 | UNIT-III | Paints and Pigments 2 2
4 | UNIT-1V | Sugar Chemistry 2 1
5 UNIT-V | Industrial Pollution 2 2

14
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Semester- II1, Industrial Chemistry Syllabus
(w.e.f2019-20 revised on October-2018)

Semester-1I1 Paper-II1

(Cosmetics, Fermentation, Paints & Pigments, Sugar and Industrial Pollution)

Max -~ " ) Time: 3 hrs

SECTION A

5 x 8=40 Marks

*es of the following.
ir

ollowing oils in cosmetics.

abic fermentation.

sthyl alcohol and Penicillin.

W\ and their functions.
S——
N f paints.
l' Oz Sugar.
}\ " Sucrose from beat root.
'TION-B

5x4=20 Marks

Br—.aracteristics of pigments.

9. Recovery of cane sugar from molasis
10. Noise Pollution.

11. Reduction Pollution.

12. Artificial Flavones.

13. Varnishes.

15
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES

Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-IV
Paper-1V
Dyes, Leather, Paper, Corrosion and Industrial waste management
60hrs (4 hours/week)
Unit-1 12 hours

Dyes

Introduction, Classification with special reference to textile and edible dyes and fabric

brighteners. Industrial preparation and uses of methyl orange, malachite green, indigo,
bismark brown, alizarin.

Unit-2 08 hours
Leather Chemistry- Introduction, Manufacture of Leather and Preparation of hides

for tanning, vegetable, chrome and oil tanning, byproduct.

Unit-3
Paper Industry 10 hours

Pulp and Paper- Introduction, Manufacture of pulp, sulphate or kraft pulp, soda pulp,
sulphite pulp, rag pulp, beating, refining, filling, sizing and coloring, manufacture of
paper.

Unit-4 15 hours
Corrosion and its control

Introduction - Economic aspects of corrosion - Dry or Chemical Corrosion - Wet or
electrochemical corrosion -Mechanism of Electrochemical Corrosion,

Galvanic Corrosion - Concentration Cell Corrosion - Differential aeration
corrosion - Pitting Corrosion - Underground or soil corrosion.- Passivity.

Factors Influencing Corrosion - Microbiological Corrosion — GalvanicSeries -
Atmospheric corrosion - Corrosion Control - Proper designing -Using pure metal -
Using metal alloys - Cathodic protection.

Chemical conversion - Coating - Phosphating - Chromising - Treatment
of metal surfaces hot dipping - Use of inhibitors.
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Unit-5 15 hours
Industrial Waste Management

Waste management - primary, secondary& tertiary treatment

Solid Waste Management Pyramid - Key Technologies for SWM (collection,

handling, transformation, landfills, incinerators, composting)

Water treatment andpurification (reverse osmosis, electro dialysis, ion exchange)

Laboratory Course -1V 50 Marks

Practical Paper- IV (at the end of semester IV) 30 hours (2 hours/week)

1. Preparation of Methyl Orange.

2. Synthesis of common industrial compounds involving two step reactions, e.g. 4-
bromo aniline, 3-nitroaniline, sulphanilamide, 4-amino benzoic acid, 4-nitrobenzoic

acid, dihalobenzenes, nitrohalobenzenes, paracetamol, oil of winter green). (ANY
FIVE)

Reference Books

1. E. Stocchi: Industrial Chemistry, Vol-1, Ellis Horwood Ltd. UK

2. ). A. Kent: Riegel’sHandbook of Industrial Chemistry, CBS Publishers,New Delhi.
3.P. C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

4. Water Analysis Hand Book — NEER]

5. Practicals and Calculation in Engineering Chemistry — S.S. Dara

6. A. K. De, Environmenial Chemistry: New Age International Pvt, Ltd, New Delhi.
7. 8.P. MAHAJAN: Pollution control in process industries, Tata McGraw-
Hillpublishing
company limited, New Delhi.

8. C.k. Varshney: Water Pollution and Management, Wiley Eastern Limited, Chennai
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Guidelines to_the Paper Setter: The syliabus II Semester consists of Dyes,

Leather, Paper, Corrosion and Industrial waste management. The II Semester
question paper consists of 2 sections.

In Section — A: consists of FIVE internal choice essay questions are to be set, each question
carries 8 marks. The examiner has to choose 2 questions from each.

In Section — B: consists of EIGHT short answer questions carries 4 marks out of which 5 are
to be answered.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

B.Sc Industrial Chemistry, Paper-1V, Semester - IV

BLUE PRINT
(Dyes, Leather, Paper, Corrosion and Industrial waste
management)
:I(" UNITS Name of the Chapter Masrks M:rks

1 UNIT-I | Dyes 2 !

2 UNIT-II | Leather chemistry 2 2

3 | UNIT-IN | Paper industry --Pulp and paper 2 |

4 [ UNIT-IV | Corrosion and its control 2 2

5_| UNIT-V_| Industrial waste management 2 2

18
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MODEL PAPER

Dr. V. S. Krishna Govt. Degree & PG College (A)
(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
Semester- 1V, Industrial Chemistry Syllabus
(w.e.f2019-20 revised on October-2018)

Semester-IV Paper-1V

{(Dyes, Leather, Paper, and Corrosion & Industrial waste management)

Max marks: 60 Time: 3hrs
SECTION -A
Answer all questions 5x8=40 marks

L. Explain the classification of Dyes
Or

Explain the industrial preparation and uses of a)Methyl orange b)Indigo

2. .Explain the manufacture of Leather
Or

Explain preparation of hides for Tanning

3. Explain about manufacture of pulp
Or
Explain about manufacture of paper

4. Explain about Dry and Wet corrosion
Or

Explain about factors influencing corrosion

5. Explain about primary ,secondary and ternary treatment of waste management
Or

Explain bout solid waste management

SECTION-B
Answer any five questions 5x4=20marks

6. Preparation and uses of Alizarin

7. Oil tanning

8. Soda pulp

9. Corrosion control

10. Economic aspects of corrosion

11. Water treatment and purification reverse osmosis
12. Water treatment and purification electro dialysis
13. By-products of leather industry
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Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-V
Paper-V

Drugs & Pharmaceuticals, Polymers and Food additives

4S5 hrs (3 hours/week)

Unie-1 10 hours

Drugs and Pharmaceuticals

Synthesis of the representative drugs of the following classes: analgesics
agents,antipyretic  agents, anti-inflammatory agents (Aspirin, paracetamol,
Ibuprofen);antibiotics (Chloramphenicol); antibacterial and antifungal
agents(Sulphonamides;  Sulphanethoxazol, Sulphacetamide,  Trimethoprim);
antiviralagents (Acyclovir), Central Nervous System agents
(Phenobarbital,Diazepam),Cardiovascular (Glyceryl trinitrate), antilaprosy (Dapsone),
HIVAIDSrelated drugs (AZT- Zidovudine).

Unit-2 9 hours

Organic Polymers-1

Preparation, Properties, Classification, Structureproperty relationship (Thermoplastic
and Thermosetting). Industrialmanufacture of the monomers and the following

polymers, Polystyrene,Polyacrylonitrile, Polymethacrylate, Polymethylmethacrylate,
Polyethene,

Polybutadiene, Polyvinylidene, Polycarbonates, Polyesters, Polyurethanes,Nylon (6,
66,610), Phenolic polyesters, Polyamides, Polysulphones,Alkyds.

Unit-3 9 hours

Organic Polymers-2

Speciality Polymers (Electro-luminescent, Biopolymers,Conducting polymers),
Rubbers (synthetic and natural) and their processing,Elastomers, Cellulosics, Natural

and Synthetic fibers, fiber processing, antiwrinkle and flame retardant. Comparison of
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natural and synthetic polymers,relation between molecular structure and properties.
Polymer Processing:Moulding, compounding, blending. Polymer designing:
packaging,certification and process evaluation.

Unit-4 7 hours

Inorganic Polymers:Classification, preparation, properties and uses ofboron
containing polymers, phosphorus containing polymers, siliconcontaining polymers,

Silicones (fluid, elastomers and resins) and Sulphur containing polymers(SN)x.

Unit-§ 10 hours

Food additives

A general study of food flavours- Flavoring agents: Vanilla , diacetyl, 1soamyl
acetate, limonene, ethyipropionate, allyl hexanoate, colours:Briliant blue FCF, fast
green FCF, tertrazine, erytrhosine, sunset yellow FCF and preservatives: Sodium

carbonate, sodium benzoate, sorbic acid, artificial sweetners.

Laboratory Course -V 50 Marks
Practical Paper- V (at the end of semester V) 30 hours (2 hours/week)

|. Extraction of natural coloring and flavoring agents from flowers and fruits
(extraction of any three coloring and flavoring agents)

2. Preparation of nylon 6, 6

3. Application of TLC and paper chromatography in the separation of organic
compounds

Reference Books

1. G.L. Patrick: Introduction to Medicinal Chemistry, Oxford University Press, UK.
2. Hakishan, V.K. Kapoor: Medicinal and Pharmaceutical Chemistry, Vallabh
Prakashan, Pitampura, New Delhi.
3. William O. Foye, Thomas L., Lemke, David A. William: Principles of Medicinal
Chemistry, B.I. Waverly Pvt Ltd. New Deihi.
4. Jayashree Ghosh: Text Book of Pharmaceutical Chemistry, 2nd edition, S, Chand&
Company, New Delhi
5. 1. K.J. Saunders: Organic Polymer Chemistry, Chapmann & Hall, London.
6. P.J. Flory: Principles of Polymer Chemistry, Cornell University Press, NY.
7. G. Odian: Principles of Polymerization, John Wiley & Sons Inc, NY.

8. James E. Mark, HaryAllcock, Robert West, Inorganic Polymers, Prentice Hall
Englewood.
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Guidelines_to the Paper Setter: The syllabus V Semester consists of Drugs &

Pharmaceuticals, Polymers and Food additives. The V Semester
question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice €ssay questions are to
be set, each question carries 08 marks from Inorganic, Drugs &
Pharmaceuticals, Polymers and Food additives part.

In Section- B: consists of EIGHT short answer questions carries 4
marks out of which 5 are to be answered. The examiner has to choose
from Drugs & Pharmaceuticals, Polymers and Food additives part.

The examiner is requested to set question in such a way that the
entire syllabus is reflected in the question paper set by him.
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MODEL PAPER

Dr. V.S. Krishna Govt. Degree College (A), VISAKHAPATNAM-13
IIT B.Sc, V SEMESTER, END EXAMINATIONS
 (w.e.£2019-20)
Semester- V Industrial Chemistry, Paper- VI,
Drugs& Pharmaceuticals, Polymers and Food additives

SECTION-A
Answer all questions 5 x 8 =40Marks

l.  Explain the synthesis of the following classes.
(a)Aspirin (b) Ibuprofen (c) Chloramphenicol
Or
Explain the synthesis of the following,
(a) Sulphanethoxazol (b) Glyceryl trinitrate
2. Explain the preparation, properties and classification of organic polymers.
Or
Explain the industrial manufacture of following polymers.
(a)Polyethene (b) Nylon 66 (c) Polyvinylidene
3. Explain the following organic polymers.
(a) Rubbers (b) Elastomers
Or
Explain the processing and designing of polymers.
4. Explain about the boron and phosphorus containing polymers.
Or
Write about silicones.
5. Write about food flavoring agents.
Or
Write about food colors.

SECTION-B
Answer any five questions §$ x4 =20 Marks

6. Explain about AZT-Zidovudine.
7. Explain the Central nervous system agents.

8. Write the preparation and properties of polystyrene and polyacrylonitrile.
9. Explain about fibers.

10. Compare nature and synthetic polymers.

I'l. Explain about Sulphur containing polymers (SN),
12, Explain about artificial sweeteners.

13. Write about food preservatives.
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Dr. V. S. Krishna Govt. Degree & PG College (A)

{NAAC Reaccredited A 6rade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-V
Paper-VI
Industrial chemical analysis and Instrumental methods of analysis
45 hrs (3 hours/week)

Unit-1 09 hours
Industrial Chemical Analysis- Sampling procedure, sampling of bulk materials,

techniques of sampling Solid, liquids and gases. Collecting and processing data.

Limitation of analytical methods, accuracy, precision, Classification of errors and

their minimization significant figures and computations.

Unit-2 08 hours
Spectrescopic Methods- Principle and its industriai application of UV-Visible
spectrophotometers, IR, NMR and ESR_

Unit-3 10 hours
Electro analytical techniques- Potentiometry, voltametry, polarography and

Colorimetry principle, instrumentation and their industrial applications.

Unit-4 10 hours
Thermo analytical techniques- Thermal gravimetric analysis (TGA), differential

thermal analysis (DTA), differential scanning calorimetric (DSC) ~ principle and their

industrial applications.

Unit-5 08 hours
Spectrophotometer- Principle, instrumentation for absorption measurements,

qualitative and quantitative applications.

Atomic Spectroscopy-flame photometry, Atomic absorption spectroscopy and their
industrial applications.
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Laberatory Course —VI 50 Marks
Practical Paper- VI (at the end of semester V) 30 hours (2 hours/week)

L. Class exercises on the interpretation of IR, Mass, UV and NMR spectra of organic
compounds for structural elucidation

2. Determination of concentration of Na* and K using Flame Photometry.

3. Determination of Fe* by colorimetry

4. Verification of Beer Lambert’s by using spectrophotometry

Reference Books

l. HH. Willard, L.L. Merrit, J.A. Dean, F. A. Settle: Instrumental Methods of
Chemical Analysis, Wadsworth Publishing Company, California.

2. G. D. Christian: Analytical Chemistry, John Wiley, NY.

3. S.M. Khopkar: Basic Concepts of Analytical Chemistry,Wiley Eastern Ltd New
Delhi.

4. D.A. Skoog, D.M.West, FJ. Holler: Fundamentals of Analytical Chemistry,
Cengage Leamning.

5. Practicals and Calculation in Engineering Chemistry — S.S. Dara

6. William Kemp, Organic Spectroscopy, Palgrave Publishers

7. Pavia, Lampman and Kriz/ntroduction to Spectroscopy, Cengagae Learning
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K.

Dr. V. S. Krishna Govt. Degree & PG College (A)

(NAAC Reaccredited A Grade Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
(w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-VI

Elective
PAPER-VIIA
Oils, Fats, Fuel Chemistry, Lubricants and Adhesives 45 hrs (3 hours/week)

Unit-1 8 Hours
Qils and Fats

Classification of oils, fat splitting, distillation of completely miscible and non-
miscible oils, hydrogenation of oils, rancidity, saponification value, iodine number,
acid value, Soap and Synthetic Detergent, preparation of soap and detergent, different
types of soap and their composition, surfactants (LAS, ABS,LABS), detergent binders

and builders.

Unit-2 10 Hours
Fuel Chemistry-1

Review of energy sources (renewable and non-renewable).
Renewable Natural Resources: Cellulose, Starch- preparation, Properties and

industrial applications.

Classification offuels and their calorific value.

Coal: Uses of coal (fuel and non-fuel) in various industries, its
composition,carbonization of

coal.Coal gas, producer gas and water gas-compositionand uses. Fractionation of coal
tar, uses of coal tar bases chemicals, requisites of a good metallurgical coke, Coal
gasification (HydroGasification and Catalytic gasification), Coal liquefaction and

SolventRefining.

Unit-3 12 Hours
Fuel Chemistry-2

Petroleum and Petrochemical Industry: Composition of crude petroleum, Refining
and different types of petroleum products and their applications. Fractional Distillation
(Principle and process), Cracking (Thermal andcatalytic cracking), Reforming
Petroleum and non-petroleum fuels (LPG,CNG, LNG, bio-gas, fuels derived from

biomass), fuel from waste, syntheticfuels (gaseous and liquids), clean fuels.
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Petrochemicals: Vinyl acetate,Propylene oxide, Isoprene, Butadiene, Toluene and its

derivatives Xylene.

Unit-4 7 hour

Lubricants: Classification of lubricants, lubricating oils (conducting andnon-
conducting) Solid and semisolid lubricants, synthetic lubricants.Properties of

lubricants (viscosity index, cloud point, pore point) and theirdetermination.

Unit-5 8 Hours

Adhesives- Introduction- Classification of adhesives, adhesives action, development
of adhesive strength, chemical factors influencing adhesive action, bonding processes

by adhesives, advantages and limitations, examples.

Laboratory Course —VII 50 Marks
Practical Paper- VIIA (at the end of semester VI) 30 hours (2 hours/week)
1. Determination of Flash point and Ignition point of liquids.
2. Determination of smoke point of a fuel
3. Preparation of soap
4. Separation of essential oils by Soxhlet extractor
Suggested Readings

1. E. Stocchi: Industrial Chemistry, Vol -1, Ellis Horwood Ltd. UK.

2. P.C. Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi.

3. B.K. Sharma: Industrial Chemistry, Goel Publishing House, Meerut.

4. 0. P. Vermani, A. K. Narula: Industrial Chemistry, Galgotia Publications Pvt. Ltd.,
New Deihi.

5. R. Gopalan, D. Venkappayya, S. Nagarajan: Engincering Chemistry, Vikas
Publications, New Delhi.

6. S. C. Bhatia: Chemical Process Industries, Vol. 1 & 11, CBS Publishers, New Delhi.

7. 8.8. Dara,7extbook of Engineering chemistry, S Chand and Company Ltd, New
Delhi.

8. BK. Sharma: Fuels and Petroleum Processing (including petrochemicals and
industrial organic synthesis)Goel Publishing House, Meerut

27




® ® 9 @ ©® ® ¢

E;'_';

@ ®© © © @

® @

® ® ®© © 0 6" O © 0 00 00 60O 6 6

Dr. V. 5. Krishna Govt. Degree & PG Coliege (A)

(NAAC Reaccredited A 6rode Institution & District Identified College)
CENTRE FOR RESEARCH STUDIES
Visakhapatnam- 530 013, Andhra Pradesh, INDIA
{w.e.f 2019-20 revised on October-2018)
Industrial Chemistry- Syllabus

SEMESTER-VI (Cluster elective) PAPER-VIII A- 1

Chemical Process Economics, Entrepreneurship and IPR 45 hrs (3 hours/week)

Unit-1 11 hours
Chemical Process Economics

1. Factors involved in project cost estimation, methods employed for the estimation of
capital Investment. Capital formation, elements of cost accounting. Interest and
investment costs, time value of money equivalence.

2. Depreciation, methods of determining depreciation. Some aspects of marketing,
pricing policy, profitability criteria, economics of selecting alternatives, variation of

cost with capacity, break-even point, optimum batch sizes, production scheduling etc.

Unit-2 8 hours
Entrepreneurship-1

I. Need, scope and characteristics of entrepreneurship, special schemes for technical
entrepreneurs development (STED), exposure to demand based, resource based,
service based. Import substitute and export promotion industries, criteria for
principles of products selection and developments.

2. Choice of technology: plant and equipment. Techno-economic feasibility of the

projects. Plant layout and process planning for the project.

Unit-3 8 hours
Entrepreneurship-2

I. Financial Institutions, their procedure and incentives, financial ratio and their

significance. Books of accounts, financial statements and Funds flow analysis. Energy

requirement and utilization.

2. Resources management: men, machine and materials. Creativity and Innovations.

Problem solving approach. Strength, weakness, opportunity and threat (SWOT)
techniques.
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Unit-4 08 hours
Entrepreneurship-2

1. Quality control, quality assurance and testing of the product. Packaging and
advertising. After sales service.

2. Sickness in small scale Industries and their remedial measures. Licensing
andregistration. Important provisions of Factory Act, sales of goods Act, partnership
Actof marks - Collectivemarks, certification marks, service marks, Trade names,

etc.Differences from Designs.

Unit-5 10 hours

Introduction to Intellectual Property Rights
Historical Perspective, Different Types of IP, Importance ofprotecting IP. Trade

Marks: Introduction, How to obtain, Different types, PCT system. Industrial Designs:
Definition, How to obtain, features, International design registration. Patents:

Historical Perspective, Basic and associated right, WIPO

Laboratory Course —VIII 50 Marks

Practical Paper- VIII A (at the end of semester VI) 30 hours (2 hours/week)

Project Work or on the Job Training in a local industry

Every student should undergo training Programme or carry out a research project for
the preparation and characterization of an industrial useful chemical/ any other
investigatory project, in order to promote innovativeness, under the guidance and
supervision of concemed faculty of college.

Suggested Readings

. Arthur  Raphael Miller, MicheaiH. Davis;  Intellectual  Property:
Patents, Trademarks and Copyright in a Nutshell, West Group Publishers (2000).

2. P. Ganguli, Intellectual Property Rights: Unleashing the KnowledgeEconomy,

Tata McGraw-Hill (2001).

3. N.K. Acharya: Texthook on intellectual property rights, Asia Law House (2001).

4. Happel John, Chemical process economics (Chemical processing and

engineering)
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Guidelines to the Paper Setter: The syllabus V Semester consists of Industrial
chemical analysis and instrumental methods of analysis. The V
Semester question paper consists of 2 sections.

In Section- A: consists of FIVE internal choice essay questions are to be set, each

question carries 08 marks from Industrial chemical analysis and
instrumental methods of analysis part.

In Section- B: cousists of EIGHT short answer questions carries 4 marks out of

which 5 are to be answered from Industrial chemical analysis and
instrumental methods of analysis part.

The examiner is requested to set question in such a way that the entire syllabus is
reflected in the question paper set by him.

BLUE PRINT
B .Sc Industrial Chemistry, Paper-VI, Semester- V
(Industrial chemical analysis and instrumental methods of
analysis)
2 UNITS Name of the chapter 8 4
No Marks | Marks
1 UNIT-I | Industrial chemical analysis 1 2
2 | UNIT-II | Spectroscopic methods | 1
3_| UNIT-III | Electro analytical techniques l 1
4 | UNIT-IV | Thermo analytical techniques I 2
5 | UNIT-V Spect.rophotometer and i 2
atomic spectroscopy
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MODEL PAPER

Dr. V.S. Krishna Govt. Degree College (A), VISAKHAPATNAM-13

IIf B.Sc., V SEMESTER, END EXAMINATIONS, 2019- 20
B. Sc Industrial Chemistry, Paper- V1, Semester- V

Industrial chemical analysis and instrumental methods of analysis

(w. e. £. 2019 « 20)

SECTION-A

Answer all questions S x 8 =40Marks

l.

[

Explain about the different techniques of sampling solid, liquids and gases.
Or
Explain about the classification of errors,

. Explain the principle and industrial application of NMR.

Or
Explain the principle and industriai application of ESR.

- Explain about the instrumentation and industrial applications of

potentiometry.,
Or

Explain about the instrumentation and industrial applications of
paleography.

. Write about the principle industrial applications of TGA.

Or
Write about the principle industrial applications of DTA.

Explain about principle and instrumentation of spectrophotometer.
Or

Explain about Atomic absorption spectroscopy

SECTION-B

Answer any five questions 5 x4 =20 Marks

6. Explain collecting and processing data of industrial chemical analysis.
7. Explain about limitation of analytical methods.

8. Explain about UV- Visible spectrophotometer.

9. Write about principle and industrial application of colorimetry.

10. Write about the principle of DSC.

11. Write about industrial applications of DSC.

12. Write about quantitative and qualitative applications.

13. Write short note on Flame photometry.

il
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Dr. V. S. Krishna Govt. Degree & PG College (A)

CENTRE FOR RESEARCH STUDIES

(NAAC Reaccredited A Grade Institution & District Identified College)

Visakhapatnam- 530 013, Andhra Pradesh, INDIA

Department of Chemistry, External Examination List

sl. Contact
No. Name of the Faculty | Place of working aumber
. Govt. Degree College
01 | Dr. S. Raju Chodavaram-Visakha 9440306372
02 | Smt. Ch. S. Anuradha | G0Vt Degree College(W) | gaa5541503
Visakhapatnam
. Govt. Degree College
03 | Sri. A. Ramgopal Paderu-Visakhapatnam 9441247706
SGA Govt. Degree College
04 | Sri. A V Ramesh Yellamanchili- 8985646309
Visakhapatnam
Govt. Degree College
05 | Dr. D. Laxinan Rao Saluru-VZM 9492451990
SGA Govt. Degree College
06 | Sri. P. Kiran Kumar Yellamanchili- 9000251552
Visakhapatnam
07 | Smt. S. Durgabhavani | SOVt Degree College(W) | q,41956033
Visakhapatnam
08 Govt. Degreecollege
Md. Pascha Ramachandrapuram 9440338474
East Godavari
09 | Smt. D. Suneetha Govt. Degree College | 9495060511
Yeleswaram. E.G
. . Govt. Degree College
10 | Sri. V. Sambasivarao TUNI, East Godavari 9440473002
. . Govt. Degree Coliege
11 | Smt. G. Tejeswani Nidadavole.W.G 9052333529
Govt. Degree College
12 | Smt. D. Prasanna V. Madugula-Visakha 8332887645
. - . Govt. Degree College
13 | Sri. Mamidi Gopi Baruva. Srikakulam 7396927964
. Govt. Degree
14 | Dr. S. Ramakrishna College(Men), Srikakulam 9030768474
SGA Govt. Degree College
15 | Smt. K. Vidyakalpana Yellamanchili- 6301682015
Visakhapatnam
- Govt. Degree
16 | Dr. Saikrishna College(Men), Srikakulam 0542148008
. Govt. Degree College
D EuE UGy Chodavaram-Visakha
18 | Dr. G V Rao Mrs. AVN Degree College | g440543900

Visakhapatnam
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Sl. Contact
No. Name of the Faculty Place of working aumber
. Mrs. AVN Degree College
19 | Dr. VVJ Gopalakrishna Visakhapatnam 0848312918
PR Govt. Degree
20 gﬁpm.“ t"ent of College(A), Kakinada- | 0884 238 7888
emistry East Godavari
Government Arts
21 gﬁpm.“ t“ent oid College(A), Rajahmundry- | 0883 247 5732
emistry East Godavari-AP
. : Govt. Degree
22 | Sri. R. Ramesh Naidu College(Men}, Srikakulam 9490764107
. Govt. Degree
23 | Sri. B. Sateesh College(Men), Srikakulam 9398794045
. Govt. Degree
24 | Sri. K. Nageswara Rao College(Men), Srikakulam 9642937169
. —_ Govt. Degree
25 | Sri. Ch.V.Saikrishna College(Men), Srikakulam 9542148008
. Govt. Degree
26 | Smt. R. Neeraja College(Men), Srikakulam 0493434103
Govt. Degree College,
27 | Sri. L. Paul Narsannapeta- 9505257639
Srikakulam
. . Govt. Degree College,
28 | Sri. A. Adinarayana Telkkali-Srikakulam 0441387184

Resolutions/Minutes of the 5" Board of studies 2019-20

Subject: Chemistry

Department: Chemistry

MEMBER NAME & DESIGNATION SIGNATURE
Head of the Department Dr. K. Bharath Kumar Naik W}
(Chairman) Lecturer in Chemistry I
Sri. KARSS Prasad Tl oA Tl
Faculty Members gmt J Laxmi Mangamma =" a0 Hal
ri. A, Ramesh Qg N
Smt._R. Sailaj_a ) \ Cl"l; A ta
Subject Expert Dr. B. Venkateswars! Raq i U )
(University Nominee) Professor, Andhra University, LY — ~ —
Visakhapatnam
Dr. V. Sambasiva Rao ,
Lecturer in Chemistry W
. Govt. Degree College,
SISt TUN}-Ea%t Godavari(Dist)

(from outside the parent
university)

Dr. S. Ramakrishna
Lecturer in Chemistry
Govt. Degree College (Men),
SRIKAKULAM

Representative Member
From Industry / Corporate
/ Allied Area relating to
Placement

Dr. N. Rambabu
Senior Manager-QC
HPCL-Visakhapatnam
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Member from Alumni

Dr. Ch. V.M. K. Hari
HOD, Dept. of Computer Science

Coordinator, Academic

Dr. D, Sravan Kumar

L

Council Reader in Physics %b
HOD, Dept. of Physics

Chairperson, Academic Dr. V. Chandra Sekhar V Y

Council Principal




I, Dr. K. Bharath Kumar Naik, Chairfézwgﬁn, Board of
Studies in Industrial Chemistry will move the
resolution for consideration and approval of the
syllabus for Industrial Chemistry Restructured Course
offered to the three year B.Sc. Degree Course as
recommended by the Board of Studies meeting held
on 10-10-2018, for the students of admitted batch of
2019-20. Please approve



