SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR
(Affiliated to Aadikavi Nannayya University)
Accredited by NAAC with ‘A’ Grade with a CGPA 3.41
| B.S.c Chemistry Paper — | (At the end of I°' semester)
(Inorganic & Organic Chemistry) Syllabus 2019-2020 batch w.e.f 2015-16 onwards

UNIT — I (Inorganic Chemistry)

p-block elements - | 15h

General characteristics of elements of groups 13, 14 and 15.

Group -13: Synthesis and structure of diborane and higher boranes (B4H1o and BsHg), boron —
nitrogen compounds (BsN3Hs and BN). Structures and clso and nido and arachno boranes

Group -14: Preparation, structure and applications of silanes and silicones. ,carboranes

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

p-block elements —I1

General characteristics of elements of groups 16 and 17.

Group -16: Classification of oxides based on i) Chemical behavior and ii) Oxygen content.

Group -17: Inter halogen compounds and pseudo halogens.

Organometallic Chemistry 7h

Definition and classification of organometallic compounds, Nomenclature, preparation,

properties and applications of alkyls of Li and Mg elements. Structures and properties of

Metallocenes

UNIT — Il (Organic Chemistry)

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, NH3 & AICIl3). Bond polarization - Factors influencing the
polarization of covalent bonds, electro negativity - inductive effect. Application of inductive
effect - i) Basicity of amines, ii) Acidity of carboxylic acids and iii) Stability of carbonium ions.

Resonance or Mesomeric effect - application to i) acidity of phenol and ii) acidity of carboxylic

acids. Hyper conjugation and its application to stability of carbonium ions, Free radicals and

alkenes, carbanions, carbenes and nitrenes.and Benzyne




Types of Organic reactions : Addition - electrophilic, nucleophilic and free radical. Substitution
— electrophilic, nucleophilic and free radical. Elimination- Examples (mechanism not required).
Acyclic Hydrocarbons 6 h
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,O, HOX, H,SO, with mechanism and
addition of HBr in the presence of peroxide (anti — Markonikov’s addition).

Dienes - Types of dienes, reactions of conjugated dines - 1,2 and 1,4 addition of HBr to 1,3 -
butadiene and Diels - Alder reaction.Classcification of dienes And retro diels alder reaction
Alkynes — Preparation by dehydrohalogenation of dihalides, dehalogenation of tetrahalides,
Properties: Acidity of acetylenic hydrogen (formation of Metal acetylides). Preperation of higher
acetylenes, Metal ammonia reductions, Physical properties. Chemical reactivity - electrophilic
addition of X,, HX, H,O (Tautomerism), Oxidation with KMnO, OsO,, Reduction and
Polymerisation reaction of acetylene.

Alicyclic hydrocarbons (Cycloalkanes) 4 h
Nomenclature, Preparation by Freund’s method, heating of dicarboxylic metal salts. 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.

Benzene and its reactivity 10 h
Concept of resonance, resonance energy. Heat of hydrogenation, heat of combustion of
Benezene, mention of C-C bond lengths and orbital picture of Benzene. Concept of aromaticity -
aromaticity (definition), Huckel’s rule — application to Benzenoid (Benzene, Napthalene) 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, carbonyl and Sulfonic acid groups and iii) Halogens

(Explanation by taking minimum of one example from each type).
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SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of FIRST SEMESTER -2019-2020 batch
I B.Sc. Part -1l Chemistry Paper - |
(Inorganic & Organic Chemistry) MODEL PAPERw.e.f 2015-16 onwards
Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing atleast TWO questions from each SECTION - | & II.
LD 1 200050 2D 1 0&° 2B T 0 EJR0 Bothy HF) L1 XY L0 DGo D

03) 0D VAT FPosdod 5X 10M =50M
SECTION — 1 (INORGANIC CHEMISTRY)

. Write any two preparations of Diborane. Explain the structure of Diborane.
G5B 0 SOIPUBS0LD DD Tockd DYBIL FoSDW G5B JTT L0 DHOoC?

. What are silicones? Give their classification and one preparation for each. Write any two uses of
silicones.

28D e ITADL ? T NIeCle OO DEBVRD SASPHBOINLD 28 DEPRLVRD REY -
200 Both EDAFTPORD oo .

Explain the classification of oxides based on (i) oxygen content and (ii) chemical behavior?
(i) e88y2Q BB BB (i) BPA0D RO BTESoT SS\E © 5000 DHBoLIOC

. What are inter halogen Compounds? Write their classification and explain the structure of AX3
and AXs with examples.

29058 2S5 B DT M S ? T DRG0 3D AX; 00050 AXs BE5 wodd
TSEBS DI FTren AINE) DTN GTPIPERVE DHOOLDIW.

. What are organometallic compounds? Write any one method of preparation and any three
synthetic applications of Methyl magnesium bromide (CH3;MgBr).

RVoQad S DAY TP LIMA? WBS 20f) 2ako LD SOIPEBOIL 28 DEedo
SOB0KD DRDT° SATPE ROFRED VDGO FPaed ?

SECTION — Il (ORGANIC CHEMISTRY)
. Write short notes on the following with one example.

E0BT®ID 28 GLTPEE YT VDV TR FOB0I.

(i) Inductive effect 5808 D80 (i) Mesomeric effect Qo008 33eT9:80

. Write any TWO methods of preparation and any THREE chemical properties of alkenes?
ed) o Soirey Sakn DD Bocwd DEBOVR O IDY JPED BFODD  GTYORD

JPO3006,?




8. Write any TWO methods of preparation and any THREE chemical properties of Acetylene?
DBOS d30g), DD Tocky Sakrdd Sasn DEBOVR0 BOAKN DB B BIAND GTYORD

JPO3006?

9. Write any two methods of preparations of Cyclo alkanes? Explain briefly Bayer’s strain theory
28 B QS O SO BV DD Boco DRSOV FroHBW. BONS PAITED dgroSo

(15°0 §020T ZPa3W.

. Explain the mechanism of Friedel-Craft alkylation and Nitration of benzene?
BSOS DS TR YO 0A0 $T7) IErRAN 00 AEID Woy DEeHBwRD

3005 ?

PART - B
Answer FIVE of the following questions.

DT AW V) VW DICEOIVD FaDod 5 X 5M =25M

. Explain the structure of borazole?
5’68 0 D700 DHOOIBN?

. Write any one preparation and one chemical property of hydrazine with chemical equations?
TERS SOIPABORL B 28 DG H00AKD B 28 BIADD o7 DGO

IPO3VD

. What are pseudo halogens? Give two examples. Write one property of pseudo halogens.
o5 572 e 9ITA ? Bocd TP BB . T S s GO ool

. Write any one method of preparation and one synthetic application of Alkyl lithium.
&) S Gao G IB 2.8 SOIPE WO DGedo KON DB w8 VOFE VDT

FojfenbleTe

. Explain any two organic reactions with one example each?
DD Tochd €6 BIODRD WE§LR 2.8) &) ETPERE DHOSS

. What is peroxide effect? Explain with example?
DTFYE DEPHDD VITIN? GTPrEnd DdBotsod?

. The boat form of cyclohexane is less stable than the chair form. Why?

8 3830 GAY); DED KA S0 BB §T7) BLD VOB Y P, JotdDY?
. Define Huckle rule? Apply it to two non-benzenoid compounds?

58S QoA DB(R0LDE? O Botd TR BoRTeANE VRV FIDVLD HBD

BO3VHB0?




BLUE PRINT
I B.S.c; Chemistry Paper — |
At the end of I*' semester
(Inorganic & Organic chemistry)

Name of the chapter | 10M | 5M
Inorganic Chemistry

Group 13
Group 14
Group 15
Group 16
Group 17
Organometallic chemistry
Organic Chemistry
Structural theory in organic chemsitry
Acyclic hydrocarbons
Cycloalkanes
Benzene & its reactivity

REFERENCE BOOKS

. J.D. Lee, Concise Inorganic Chemistry, ELBS
R.C. Mehrotra and A. Singh, Organometallic Chemistry - An introduction
Mc. Day and J. Selbin, Theoretical Inorganic Chemistry, TMGH
Gurudeep Raj, Advanced Inorganic Chemistry
R.T. Morrison and R.N. Boyd, Organic Chemistry
Ferguson, Text book of Organic Chemistry

LABORATORY COURSE -I

Practical-1 (At the end of Semester-I) 30 hrs (3 h/w)

SIMPLE SALT ANALYSIS 50 Marks

Qualitative Inorganic Analysis:
Analysis of simple salt containing the following one anion and one cation.
Analysis of Anions: Carbonate, Sulphate, chloride, bromide, iodide, acetate, nitrate, borate and

phosphate.

Analysis of Cations: Lead, copper, cadmium, iron, aluminum, zinc,

manganese, nickel, calcium, strontium, barium, potassium and ammonium.




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR
(Affiliated to Aadikavi Nannayya University)
Accredited by NAAC with ‘A’ Grade with a CGPA 3.41
I B.S.c Chemistry Paper — 11 (At the end of 11" semester) w.e.f 2015-16 onwards
(PHYSICAL & GENERAL CHEMISTRY) Syllabus 2019-2020 batch

UNIT-I (Physical Chemistry)
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. Determination of crystal
structure by Bragg's method. Indexing of planes and structure of NaCl and KC1 crystals. Defects
in crystals. Stoichiometric and non-stoichiometric defects. Packing fraction and calculations
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, Liquefaction of gases (i) Linde’s method (ii) Claude’s method , Kinetic theory of gases
and its applications

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.

Solutions: I0h
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,0O, 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.




UNIT-11 (General Chemistry)
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

Chemical Bonding: 7h
Valence bond theory, hybridization, VB theory as applied to CIF3, Ni(CO)4, Molecular orbital
theory - LCAO method, construction of M.O. diagrams for homo-nuclear and hetero-nuclear
diatomic molecules (N2, O,, CO and NO). VSEPER theory and its applications ,dipole moment
Stereochemistry of carbon compounds: 15h
Molecular representations- Wedge, Fischer, Newman and Saw-Horse formulae.

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

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

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

BLUE PRINT
I B.S.c; Chemistry Paper — 11
At the end of 11" semester
(Physical & General chemistry)

S.No | Name of the chapter | 10M | 5M
Physical Chemistry

Solid State
Gaseous State
Liquid State
Solutions

General Chemistry

Colloids

Adsorption

Chemical Bonding

Stereo chemistry of carbon compounds
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SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SECOND SEMESTER -2019-2020 batch
I B.Sc. Part —I1 Chemistry Paper - 11
(Physical & General Chemistry) MODEL PAPER w.e.f 2015-16 onwards

Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing atleast TWO questions from each SECTION - | & II.
LD 1 200050 2D 1 0&° 2B T 0 EJR0 Bothy HF) L1 XY L0 DGo D

03) 0D VAT FPosdod 5X 10M =50M

SECTION — 1 (PHYSICAL CHEMISTRY)

. Write a short notes on (a) Bragg’s equation (b) Bravias lattice

(a) &rhy 2EGE0 (b) D regaw © P VD g3 TPOi0B

. Derive the relationship between critical constants and Vander wall’s constants.
T*ot6 05 ?go“ove)so }'\)o&g ‘?80"051’053 aﬁoc,szg 20806300 mw%ana».

. What are liquid crystals? Explain their classification with example?

G 2 B57eD IMA? AL, HELEGE & GTPTERE DdBotsod?

. State and explain Nernst distribution law. Explain its application in the process of solvent
extraction?

QB) R DBGE? DOEVD 0 By Dbl ? graded day des D06 T RBGTPRD
Dad80tI0C?

Explain Joule — Thomson effect? Explain the liquefaction of gases by Linde’s method?
FS- YD YD) Dd00I0E? Dol DYA TPLT® TPCIVDV GAEGEN DHOoS0E?

SECTION — Il (GENERAL CHEMISTRY)

. Explain the bonding and magnetic properties of O, and CO using molecular orbital diagram
0, 28030 CO &° 0cs QPR Hodasw e.‘)o:bb*’boé STQO Ew e.eéaereS QG0

23T3° G0 edB05AD

. What are Colloids? Discuss the following properties of Colloids
a) Optical property and b) Electrical Property

Egrané e e 3 ? Sgrond © 63 $0& (U7 OR B8N0t
) 5708 (G0 H0BOZN &) DD GG B




12. Derive the expression for Longmuir adsorption isotherms?
eroh A6 oSN :o;wos;fgé Baw :obaédw:);)' Sl NATY

13. What are R and S configurations? Explain the sequence rules with examples?
R &00asw S X)a"éﬁw DA ? RV APTPOR GIPTELOS D00 ?

. Discuss the optical isomerism of Tartaric acid.
eT08 e850300 CBVE); GPE FPEHRYRVRD 5Oy 0LVHWD

PART - B
Answer FEIVE of the following questions 5 X 5M = 25M

. Explain Schottky and Frenkel defects in crystals?
S0 el 00050 PoFS SO DBBIYIW.

12. State and explain law of corresponding states.
29, 08D ?86900 QORAVEVRD TR DDB0ZP A

13. What is critical solution temperature? Explain Phenol-water system
0000 T &3 XTI ? DTS-I BHIHR0 DHOCLHI0

14. State and explain Henry’s law
3320 Do$B008 By DdBocsos.

15. What is Zeta potential and Gold number?
2e TS 00050 e Dogdg IMI ?

16. Write any five differences between physical adsorption and chemisorptions.
EFPAE 0OT D OAI BIP0DD Freew 0685 DD D% BEBVOVO FrO%VB.

17. Explain the structure of Ni(CO),
Ni(CO)s aBo0g); Jo=)£a00 &0 DDO0LYDIW

18. What are E and Z configurations? Give examples?
E 2080500 Z DTgren om0 26aeirdten R030508?

**k*x




LABORATORY COURSE -11
Practical-11 (At the end of Semester-11) 30 hrs (3 h/w)

Qualitative Inorganic analysis 50M
Analysis of mixture salt containing two anions and two cations (From two different groups) from
the following:

Anions: Carbonate, sulphate, chloride, bromide, iodide, acetate, nitrate, borate, phosphate.
Cations: Lead, copper, iron, aluminum, zinc, manganese, calcium, strontium, barium, potassium

and ammonium.

List of Text Books

. Advanced physical chemistry by Gurudeep Raj

. Advanced physical chemistry by Bahl and Tuli

. Advanced Inorganic Chemistry Vol-1 by Satyaprakash, Tuli, Basu and Madan

. Stereochemistry by P.S.Kelsi

. Stereochemistry of Organic compounds by D. Nasipuri

. Telugu Academy Textbook of Chemistry Vol- | (English medium)

. Unified chemistry Vol- | by K.Ramarao and Y. R. Sharma (Kalyani Publishers)
. Unified chemistry Vol- | by O.P.Agarwal

1
2
3
4
5
6
7
8

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

**k*k




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
Il B.Sc. Chemistry Paper-I11 (At the end of 111 semester) (Inorganic and Organic
Chemistry Syllabus) (2019-2020 batch) w.e.f 2016-17 onwards

UNIT - | (Inorganic Chemistry)

1. Chemistry of d-block elements:

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. Comparative treatment of second and third transition series with their 3d

analogues.

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.

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.
UNIT - 11 (Organic Chemistry)

1. Halogen compounds 5h
Nomenclature and classification of alkyl (into primary, secondary, tertiary), aryl, aryl alkyl, allyl,

vinyl, benzyl halides.

Nucleophilic aliphatic substitution reaction- classification intoSN* andSN® — reaction

mechanism with examples — Ethyl chloride, t-butyl chloride and optically active alkyl halide 2-
bromobutane.

2. Hydroxy compounds 5h
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, Lucas reagent and

phenols by reaction with FeCls.

Chemical properties:

a) Dehydration of alcohols.

b) Oxidation of alcohols by CrO3;, KMnOj,.

c) Special reaction of phenols: Bromination, Kolbe-Schmidt reaction, Riemer-Tiemann
reaction, Fries rearrangement, azocoupling, Pinacol-Pinacolone rearrangement.

3. Carbonyl compounds 10 h

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) NaHSO3, b) HCN, ¢) 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, c¢) 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 LiAlIH, 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)

4. Carboxylic acids and derivatives 6 h

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. ¢) Kolbe reaction.

Physical properties: Hydrogen bonding, dimeric association, acidity- 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- VVolhard- Zelinsky reaction.

5. 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.

c) 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.

BLUE PRINT
11 B.S.c; Chemistry Paper — 111
At the end of 111" Semester
(Inorganic & Organic chemistry)

S.No | Name of the chapter | 10M | 5M
Inorganic Chemistry
d-block elements
f-block elements
Theories of bonding in metals
Metal carbonyls
Organic Chemistry
Halogen compounds
Hydroxy compounds
Carbonyl compounds
Carboxylic acids and derivatives
Active methylene compounds

TOTAL




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of THIRD SEMESTER
11 B.Sc. Part —I1 Chemistry Paper — 111 (2016-2017 onwards)
(Inorganic & Organic Chemistry) MODEL PAPER (2019-2020 batch)

Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing at least TWO questions from each SECTION - | & 11.
LD 1 200050 2ED 1 0&° 9B T 200d €0 Both HF) e IV 0w Do D

03) 0D VAT FPosdod 5X 10M =50M

SECTION — 1 (INORGANIC CHEMISTRY)

. Explain the following properties of d-block elements.
(a) Oxidation states (b) Magnetic Properties

d — gr$§ doresee & Sobd BT R0 DHDBOEDW (D) eaébsdea ?8@3&) (D) eao:i)a‘?)oé ST°) &0

. (@What are inner transition elements? What is Lanthanide contraction?
€905 BHDGD SIPLT D AT D? ePoGDONE K08 S ST B?

(b)Write short notes on magnetic properties of f-block elements.

f—gr§ Sureusre BE), WOoHI 0 STLO (Oy LM Fraswdw.
Discuss the free electron theory of bonding in metals.

S*Tre065008° YEry aogvé TSR (1370 EONOTVDW..
Discuss the structure of (i) Ni(CO), (ii) Fe(CO)s

(i) Ni(CO)4 (ii) Fe(CO)s & Qe £as500:0 w38yocsddw.

. Compare the properties of the elements of 1% transition series with 2" and 3" transition series.
Q0EE B3 DODGD BIPLTPORD Boched SOBAKD B0TPC 363 HBNGD duroses Sﬁvbo&.

SECTION — 11 (ORGANIC CHEMISTRY)

Discuss the mechanism of SN* and SN? reactions in Alkyl Halides.
0) &S rGE ©e5° 2068 SN oo SN? 0§ DEPDBR OO,

. Write short notes on the following. $06a°J3 edvaegay grasow.
a) Kolbe — Schmidt reaction () &Gy~ 23,¢5 <65

b) Riemer -Tiemann reaction () 606 - B0 36§

. Write a short notes on the following. $06a°J2 @0 ey GPosd0.

(i) Perkin reaction  8)S e¢5 (i) Benzoin condensation  &0& a0 %0000

14




(a) Write any two methods of preparation for carboxylic acids.
57073195 5500000 BaIrEd Y05 DRT® Foth DEBOVD FFAOC.

(b) Explain hydrolysis of ester with mechanism?
DRG 20 DFED SO T LoDTHBNE DHO0RHH?

(a) Explain any method of preparation of malonic ester.
S°VE IPE SaIr8 BT 2,8 DRV DDBoIDHW

(b) How the following are prepared from malonic ester?
SIS IR0 0¢ 0BT D Do SOLHBFD

(i) Succinicacid = 2848 espo (i) Crotonic acid  §erE esspdww.
PART - B

Answer any FIVE of the following questions. 5 X 5M =25M
DD D PF) VL VATEPRBVORD FPO50BD

Explain the Electronic configuration of d-block elements?
d-g°8 SUrOSTY DV DTPFRRVRD (10N DdOotsd0?

. What is Effective atomic number (EAN)? Calculate EAN of Ni in Ni(CO),.
FerDE DOATEW Doy WIMAIW? Ni(CO)s &°  Ni g, Ferds DOHPED Kofd

(3} ézjo:ﬁ.)éao?

. Write any five differences between Lanthanides and Actinides.
TPOBTPONE SOBAL IFTPONE G DD D SRV FrOIVHW.

. Explain semi conductors based on Band theory?
DG DTPoBAD BRI g TEPT VR DHOoS0E?

Discuss Pinacol-pinacolone rearrangement.
DISS-DHES°D OGABED m"b!) :ﬁb‘)oé.)éoo.

. Write any two tests to distinguish Aldehydes from Ketones with chemical equations.
eréd 200w A o0 BEDCHRH DD Tod  DBLO

DAEBEIHVOE TPo0S

Explain the Keto-enol tautomerism in acetoacetic ester.
VS DDBE DPE &° 35S S A0BD & DdBosod.

. Trichloro acetic acid is more acidic than acetic acid. Explain. Why?
BET DDBE sPB0 DDBE e Lot3 LVPLD BN, JOGIBVRD DHBBORDHN?

**k*




LABORATORY COURSE -1l
Practical Paper-111 30 hrs (3h/w)
Titrimetric analysis and Organic Functional Group Reactions (At the end of Semester-I111)

Titrimetric analysis: 25M

1. Determination of Fe (I1) using KMnO, with oxalic acid as primary standard.

2. Determination of Cu(Il) using Na,S,03 with K,Cr,05 as primary standard.

Organic Functional Group Reactions

3. Reactions of the following functional groups present in organic compounds

(at least four) Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids and Amides.

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 Morrison and Boyd

. Organic chemistry by Bruice

. Advanced Inorganic chemistry by Gurudeep Raj

5
6
7. Organic chemistry by Clayden
8
9

. Basic Inorganic Chemistry by Cotton and Wilkinson

10. Concise Inorganic Chemistry by J.D.Lee




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
11 B.Sc. Chemistry Paper-1V (At the end of 1V semester) (Spectroscopy & Physical
Chemistry Syllabus) (2019-2020 batch) w.e.f 2016-17 onwards

UNIT — I (Spectroscopy)

Spectrophotometry

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, 7, n). Selection rules for electronic spectra. Types of electronic
transitions in molecules effect of conjugation. Concept of chromophore and auxochrome.

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.

UNIT — Il (Physical Chemistry)
1. 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, osmotic pressure,
experimental determination. Theory of dilute solutions. Determination of molecular weight of
non-volatile solute from osmotic pressure. Abnormal Colligative properties- Van’t Hoff factor.
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2. 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.

3. Electrochemistry-11 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.

4. 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.

BLUE PRINT
Il B.S.c; Chemistry Paper — IV
At the end of IV Semester
(Spectroscopy & Physical chemistry)

S.No | Name of the chapter | 10M | 5M
Spectroscopy
Spectrophotometry
Electronic spectroscopy
Infra red spectroscopy
Proton magnetic resonance
spectroscopy (‘H-NMR)
Physical Chemistry
Dilute solutions
Electrochemistry-I
Electrochemistry-I1
Phase rule




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of FOURTH SEMESTER
Il B.Sc. Part 11 Chemistry Paper — IV w.e.f 2016-17 onwards
(Spectroscopy & Physical Chemistry) MODEL PAPER (2019-2020 batch)

Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing at least TWQO questions from each SECTION — | & 1.
LD 1 200050 2ED 1 0&° 9B T 200d €0 Both HF) e IV 0w Do D

03) 0D VAT FPosdod 5X 10M =50M

SECTION — | (SPECTROSCOPY)

. State and explain Beer Lamberts law? Write any one application of it?
D6 eroerf DaPAPDY By DHOOBE? T DE 208 WVIGT) O ?

Discuss various types of electronic transitions with relation to their order of energy

DA B5°0 VTS DBDGT VN T 3§ B BLPEJTT WSByocSoc..

Discuss various types of stretching and bending vibrations in IR spectroscopy.
DT°EEs SGDE TR0 &S° B 200030 908 FoDED (1570 DHDBOEDIW.

. Write the principles of PMR spectroscopy?
PMR. ag:;eo TR0 DOVATO Fradod?
Explain the following properties :$o& go7 o0 DdOocsol

a) Chemical Shift D (BI0D arochteo)
b) Spin-Spin coupling & (g50e-233063 CRVAVSLED)
c¢) Coupling constant ((C\VUL ?gmoéap)

SECTION — Il (PHYSICAL CHEMISTRY)

. What is osmosis and osmotic pressure? How to determine osmotic pressure by Berkeley and
Hartely’s method?

GTDGE0 BHO05D G WOE DEDZL IMTIN? BE),  L0B0Kw 5§ & HPAD YD vEE
2503500 &0 D D10 Y CPEH?

. State and explain Kohlrausch’s law? What are its applications?
€5 0o DoEVER TR DdBocsod? e AB0E); WRAHGILVVRD Frodoc.?

. What is Transport number? How is transport number of an ion determined by Hittorf’s method?
@8 (B30 Doy VI D ? ¢rSy :ogaes‘ 28 OIS 30 WDAEBVD Do QD DS

Do o?




. What is EMF of a cell? How it is determined?

208 Do AL, EMF 0mrd0? 208 Hotso EMF &0 2 Dessoom Qganeed?

. What is condensed phase rule? Explain the phase diagram of silver-lead system?

fourgs PO JoDBD GITIW? VOG-S HHH A FOF DG DLBVD
Dad00tI0C?
PART — B

Answer any FIVE of the following questions. 5 X 5M = 25M
DD D PF) VL VATEPRBVORD FPOS0BD

. Write about single beam and double beam spectrophotometers?
D& (269 36eazDoBEAN, B SEEID02I00 DYE P Desd X0 HBD Frosed?

12.

13.

14

What are Chromophores and Auxochromes? Give examples
DELPOE3 SOOI HYHO RTAN GLTI°EEs VR VDG ?
What is Finger print region? What is its significance?

Do BT Fodo ITIN? T FAES D7

What are equivalent and non.hcae elpmaxe eno evig snotorp tnelaviuge-
Q2B DA e I A? 8 L8}, GTPESE 'asﬁso&.

15. Explain the following terms with one example each? (1) Phase (2) Component.

16.

17.

$ob DTV 2.8) 8 ETIPEHRE DdBowsod? (1) FHY (2) aoEHV

What is Vant-hoff factor? How do you calculate the degree of dissociation of solute?
Tot5 2D (DESHD ITTPIN? 28 TPABI CINE), DD VBB D DESATT G) Fcb?

Define specific conductance and equivalent conductance? Write their units?
DIF) ToTPES QOATL Soerfos TUEPES VX B0 T°EY PATEIBWVL FPO0G?

. Explain the construction and working of calomel electrode?

SPORATS ae)g& GI0E), DTE0R0 BOK DD B TP DdBocsod?

*k*k




LABORATORY COURSE - IV

Practical Paper - IV 30 hrs(3h/w)
Physical Chemistry and IR Spectral Analysis (at the end of semester 1V)

Physical Chemistry
1. Critical Solution Temperature- Phenol-Water system
2. Effect of NaCl on critical solution temperature (Phenol-Water system)
3. Determination of concentration of HCI conductometrically using standard NaOH  solution.
4. Determination of concentration of acetic acid conductometrically using standard ~ NaOH

Solution.

IR Spectral Analysis

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

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

d) Aromatic groups

List of Reference Books

1. Spectroscopy by William Kemp
. Spectroscopy by Pavia
3. Organic Spectroscopy by J. R. Dyer
4. Modern Electrochemistry by J.O. M. Bockris and A.K.N.Reddy
. Advanced Physical Chemistry by Atkins
. Introduction to Electrochemistry by S. Glasstone
. Elementary organic spectroscopy by Y.R. Sharma

. Spectroscopy by P.S.Kalsi.




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. Chemistry Paper-V (At the end of V semester) w.e.f 2017-18 onwards
(Inorganic, Organic and Physical Chemistry Syllabus) (2019-2020 batch)

INORGANIC CHEMISTRY
Coordination Chemistry:
Important terms and their definitions: - Double salts, Complex ion, Central metal, Ligand,

Coordination sphere, Coordination number. IUPAC nomenclature. Bonding Theories: - Werner's
theory and Sidgwick’s concept of coordination, EAN rule. Valencey Bond Theory- geometries,
formation and magnetic properties of the complexes with coordination numbers 4-tetrahedral and
square planar complexes and 6-octahedral complexes, limitations of Valency Bond Theory.
Crystal Filed Theory:- Splitting of d-orbitals in Octahedral, Tetrahedral and Square-planar
complexes, low spin and high spin complexes.

Spectral and magnetic properties of metal complexes: 4h

Electronic absorption spectrum of [Ti(H20)s]** ion. Types of magnetic behavior, spin-only

formula, calculation of magnetic moments, Experimental determination of magnetic
susceptibility- Gouy method.
Stability of metal complexes: 3h

Factors affecting the stability of metal complexes, chelate effect, determination of composition

of complex by Job's method and Mole ratio method.

ORGANIC CHEMISTRY
Nitro alkanes: 3h
Nomenclature and classification of nitroalkanes, structure -Tautomerism of nitroalkanes leading
to aci and keto form, Preparation of Nitroalkanes, reactivity -halogenation, reaction with HNO,
(Nitrous acid), Nef reaction, Mannich reaction and Micheal addition reaction.
Amines: 10h
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
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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., Diazotization.
Cyanides and Isocyanides: 2 hr
Preparation of Cyanides from: a) Alkyl halides b) from Amides ¢) from Aldoximes. Preparation
of lIsocyanides from: Alkyl halides and Amines. Chemical properties of Cyanides and
Isocyanides: a) hydrolysis b) addition of Grignard reagent ¢) reduction d) oxidation.

PHYSICAL CHEMISTRY

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-Kirchoff s equation. Second law of
thermodynamics. Different Statements of the law. Carnot 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.

BLUE PRINT
111 B.S.c; Chemistry Paper —V
At the end of VV Semester
(Inorganic, Organic & Physical chemistry)

S.No | Name of the chapter | 10M | 5M

Inorganic & Organic Chemistry
Coordination Chemistry 2
Spectral and magnetic properties | 1
of metal complexes
Stability of metal complexes
Nitro alkanes

Organic & Physical Chemistry
Amines
Cyanides and isocyanides
Thermodynamics




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of FIFTH SEMESTER
111 B.Sc. Part 11 Chemistry Paper —V w.e.f 2017-18 onwards
(Inorganic, Organic & Physical Chemistry) MODEL PAPER (2019 -2020 batch)

Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing at least TWO guestions from each SECTION - | & 11.
RED | 200050 LD 11 06° 9B T K000 EAW0 Bodkd HF) e V) Lot G0 DAY VB VL

DBFGPB0 Faod 5X 10M = 50M

SECTION — 1 (INORGANIC & ORGANIC CHEMISTRY)

. Write the salient features of Crystal field theory. Explain the splitting of d-orbitals in Octahedral

complexes.
N8 8¢ drodhd 031352, Q»arzgoww TPO30A. 9QAVD 2odareds’ d -esoaer%
:)% [A) e

A

200 DDBNAW.

. Write the salient features of Valency Bond Theory and explain the formation of [Fe(CN)g]* ion.
DodBrst 06 ‘?og*’oéamsﬁ Q D0P(OTVR FTOoG HOASW [Fe(CN)e]* evasrS Ddbci)

DEPOANN DHBoIoR.

How do you determine the magnetic susceptibility of metal complexes using Gouy balance
method?

rodo 00 DG TP G Voo WO 0 HFFB D DB AFANFE?

Explain the factors that affect the stability of complexes.

R0V VOSBRIV PePDPo LK WOTVRD (1D DDBoLOW.

. Write methods of preparation of Nitro alkanes.

D) H SaIrEOBID DESOVR FrAEAD.
SECTION — Il (ORGANIC & PHYSICAL CHEMISTRY)

. Write any three methods for the preparation of primary amines.

7.

25206 IDPI SOIPE DAL DPF® BT DPBOVE FAOE.

Explain Hinsberg method for the separation of a mixture of 1°, 2° and 3° amines
2?53 &>§ Dedanes” 1°, 2° Ludosw 3° Dfib@ QB0 W DU WORRE? DdBotdols




8. Write methods of preparation and chemical properties of cyanides.
PG O BO3rEBA% DBV O ¢ BP0 (TR FraswAw.

9. Explain Carnot cycle? Derive an expression for the efficiency of an engine working between two
temperatures.

) 9EA0  DdBoPIW. Bod &TFdSe ey DIBD  oPogo 3"’3"’8"53& &) 0c
DEBEISDR ClNALESE Y

. State and explain the first law of thermodynamics. Derive an expression for the work done in
reversible isothermal expansion of an ideal gas.

EQABE TR VO JoDAPDY  BONDIW. DTS e@chcm € SaNS” 28

3610305 B DI DAEGE[0 TeHRDI.
PART - B

Answer any FIVE of the following questions. 5 X 5M =25M
DD D PF) VL VATEPRBVORD FPO50BD

. Write the important postulates of Werner’s theory of complexes.
D6)6 VErodin S° PEPd VBTGV FOAW.

. What is Effective Atomic Number? Calculate EAN of Ni in [Ni (CO),]
FePDE DOIT°e Dogf ™ D [Ni (CO)4] & Ni cawg), EAN &8) ocsod.,

Explain the electron spectrum of [Ti(H,0)s**] ion.
[Ti(H20)5™"] e0asr® GBo8), QU SY 0y DdBoS0E.

. Explain job’s method for the determination of composition of complexes.
2020000 OLVIDBVXD EAVENGIL 2285 DEPHBVXD DHOoRHBD

Explain the Tautomerism of Nitro alkanes.
D) H g, EPETR0RD & DdBotsE?

Explain Nef reaction
DD édsé.) DDBoTLAW.

Methyl amine is more basic than aniline? Explain?
ADDD &) S WD VOE TG VEPT) EIN Hot0d. DdBocsod?

. Write the reaction of Nitrous acid on1°, 2°, 3° amines
1°, 2% 37 D0 cs DD e300 G0, SB[ Fotod

%k %k %k




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. Chemistry Paper-VI (At the end of V semester) (Inorganic, Organic and Physical
Chemistry Syllabus) (2019-2020 batch) w.e.f 2017-18 onwards

INORGANIC CHEMISTRY
Reactivity of metal complexes:

Labile and inert complexes, ligand substitution reactions - SN* and SN? substitution reactions of

square planar complexes - Trans effect and applications of trans effect.

Bioinorganic chemistry: 4h
Essential elements, biological significance of Na, K, Mg, Ca, Fe and CI". Metalloporphyrins —
Structure and functions of hemoglobin and Chlorophyll.

PHYSICAL CHEMISTRY

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.

Photochemistry 5h
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, Photosensitized reactions- energy
transfer processes (simple example)

ORGANIC CHEMISTRY

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,- dicarbonyl
compounds, Paul-Knorr synthesis.

Properties : Acidic character of pyrrole - electrophillic substitution at 2 or 5 position,

Halogenation, Nitration and Sulphonation under mild conditions - Diels Alder reaction in furan.




Pyridine — Structure - Basicity - Aromaticity - one method of preparation and properties -
Reactivity towards Nucleophilic substitution reaction.

Carbohydrates 8h
Monosaccharides: (+) Glucose (aldo hexose) - Evidence for cyclic structure of glucose (some
negative aldehydes tests and mutarotation) - Pyranose structure (Haworth formula).

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

Interconversion of Monosaccharides:

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)

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 point.

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

peptides and proteins.




BLUE PRINT

111 B.S.c; Chemistry Paper — VI
At the end of VV Semester
(Inorganic, Organic & Physical chemistry)

S.No | Name of the chapter | 10M | 5M
Inorganic & Physical Chemistry

Reactivity of metal complexes
Bioinorganic chemistry
Chemical kinetics
Photochemistry

Organic Chemistry
Heterocyclic Compounds
Carbohydrates
Amino acids 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

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




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of FIFTH SEMESTER
111 B.Sc. Part -1l Chemistry Paper — VI w.e.f 2017-18 onwards
(Inorganic, Organic & Physical Chemistry) MODEL PAPER (2019 -2020 batch)
Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing at least TWO questions from each SECTION - | & 11.
LD 1 200050 2ED 1 0&° 9B T 200d €0 Both HF) e IV 0w Do D

03) 0D VAT FPosdod 5X 10M =50M

SECTION — I (Inorganic & Physical Chemistry)

What are labile and inert complexes? Explain SN; and SN, substitution reactions in square
planar complexes.

$03r30) X0ZFe0 SDOCKD B¢ VOFILe I S? VIVBL BBOGY VA Fre & a6 SN

Q08030 SN, HAEDE NIV DHBoR.

2. Write the importance of Sodium, Potassium and Zinc ions in biological systems.

2 D0 85585}8}2 D*Eo300, DPeP0I0 VOO 208 RO (T @jwééécﬁ) DHBoI0S.

3. Define order and Molecularity of a reaction. Drive an expression for the rate constant of a first
order reaction

I8 EATP0EH0 BB EVBVD bds&oaoan. OO EI°08 WE§ABOE); Sew %o“oéé.néo

ewb&ozﬁom

4. Write any three methods for the determination of order of a reaction.
éwgé&rosmm 0T 08 DD Lo :ocgéoe)m QPO3VA

5. What is meant by Quantum yield? Quantum yield for the reaction H, + Br, — 2HBr is very low.
Explain.
S0t ') ITRA? Hy + Br, — 2HBr B[ SP o0 o BE) . DHDBOLDA.

SECTION — Il (Organic Chemistry)

6. i) What are epimers? Give example. Ja>30g e Do? etsrdes QB .

i) Write about the formation of osazone in glucose and fructose.
GrEE 200050 PEE S LIE'S DBYEOD (0 FPOEVIW.
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. Give an account of open chain structure of glucose.
(8’8 B0E) DRyeh Fy0800) JTYEIDVRD (A3°0y GOS0

. How do you prepare pyrrole form Paul Knorr synthesis? Write any three chemical properties of
pyrrole.

FS 6 DVoge T DES 0 I SOIPHBFW? DFS DY), IPT HPE I
Qm&om JPO300C?

. What are heterocyclic compounds? Discuss the aromatic character of pyrrole, furan and
thiophene.

DePA0D HoH DD TP 9XTI? 2865, TGO 200080 BB aB0E), 8 ArHE
xaswomm drba e.sq)ommo.

. Write any two methods of preparation and any three chemical properties for amino acids
DS e2red SAIPHBONLL DD Tockd DALY BB TBAIVE), DD

B00°C0 BP0 T BV FPOBOB.

PART - B
Answer any FIVE of the following questions. 5 X 5M =25M
DD D PF) VL VATEPRABVORD FFO50HD

. What is trans effect? Give one example. Write any two applications of trans effect.
PRy DO T D? 208 GIPTPEE QD06 EPY PP A0 B0t WRVIET VR

JPO300C.

. Explain the role of chlorophyll in plants. 200&) ©¢5° 8¢ Jrgan DdBosHW.

Explain the collision theory of bi molecular reaction
BN B[O TER ?og‘oésbooéo (1,0 DDORDB

. Write short notes on Einstein’s law of Photo chemical equivalence
FolS) %‘5 B0 BP0 BOVYT® OBV (1B 28 VO TR Frakdw

Explain the basicity of pyridine. 28~ OB DDB0TLAW.
How do you convert an aldohexose to Ketohexose
3¢° IS K0 657 3PENE T QDGO BTG\ DS BLOYEWD
(3
Explain isoelectric point. :obo:)cﬁssé gmma;w DDB03YHA

Explain the classification of amino acids based on their nature?
A esdro QI ITPEHTT T8 HOEBERD DHBOKYH.




LABORATORY COURSE - VI

Practical Paper - VI 30 hrs(3h/w)
Physical Chemistry (at the end of semester V) 50M

Determination of density of a liquid.
Determination of Viscosity of a liquid.
Determination of Surface tension of a liquid.

. Partition coefficient of benzoic acid in Benzene and water and thereby determination of
molecular status.

. Adsorption of acetic acid on animal charcoal, verification of Freundlisch isotherm.
Determination of rate constant for acid catalyzed ester hydrolysis.

LABORATORY COURSE -V
Practical Paper - V 30 hrs (3h/w)

Organic Qualitative Analysis (at the end of semester V)
Organic Qualitative Analysis: 50M

Analysis of an organic compound through systematic qualitative procedure for functional group

identification including the determination of melting point and boiling point.
Alcohols, Phenols, Aldehydes, Ketones, Carboxylic acids, Simple sugars, Aromatic Primary

Amines, and Amides.

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

5. Text book of physical chemistry by S Glasstone

6. Concise Inorganic Chemistry by J.D.Lee

7. Advanced Inorganic Chemistry Vol-1 by Satyaprakash, Tuli, Basu and Madan
8. A Text Book of Organic Chemistry by Bahl and Arun bahl

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

10. Advanced physical chemistry by Gurudeep Raj
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SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. Chemistry Elective Paper — VI11-B (Environmental Chemistry) (2019-2020 batch)
(At the end of VI semester) Syllabus w.e.f 2017-18 onwards

ENVIRONMENTAL CHEMISTRY

UNIT-I

Introduction 9h
Concept, scope and importance of Environmental Chemistry - Definitions of some terms used in
Environmental Chemistry: Pollutant, Contaminant, Receptor, Sink, TLV- Segments of
environment, Renewable resources: Solar and Biomass energy-Non-renewable resources:
Thermal power and atomic energy - Reactions of atmospheric oxygen and Hydological cycle.

UNIT-I1I

Air Pollution 9h
Definition — Sources of air pollution — Classification of air pollutants - Acid rain —
Photochemical smog — Green house effect — Formation and depletion of ozone — Bhopal gas
disaster — Controlling methods of air pollution.

UNIT-I11I

Chemical Toxicology 9h
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 cadmium.

UNIT-1V

Water pollution 9h
Unique physical and chemical properties of water - Classification of water pollutants -
Dissolved oxygen, BOD, COD- 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- Methods of purifying waste water(\Waste water treatment)

UNIT-V
Ecosystem and biodiversity 9h

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 phosphorus)

Biodiversity: Definition — level and types of biodiversity — concept - significance — magnitude
and distribution of biodiversity - biogeographical classification of India - biodiversity at national,
global and regional level.




SRI YN COLLEGE (AUTONOMOUS) - NARSAPUR, W.G.Dt
At the end of VI Semester -2018-2019 onwards
11 B.Sc. Part 11 Chemistry Elective Paper — VII-B (2019-2020 batch)
(ENVIRONMENTAL CHEMISTRY) MODEL PAPER w.e.f 2017-18 onwards

Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing at least TWO questions from each SECTION - | & 1.

RELD 1 2000500 LD 11 0 HB T KD L0 Totd HF) L1 DAY Lotar o D>

03) 0D VAT FPodod 5 X 10M =50M
SECTION —1

1. Explain the various Segments of environment.
DA DTGDEE DTV (1B DB

2. What are Renewable and Non-renewable energy resources? Explain the following
3DOAGBEDEM S00HD PIEEO0IETD 33 L1 I S? & Sobd TBD

DHBo0E

(i) Solar Energy (6 33) (if) Atomic energy (ese 33)

3. What are the sources of Air pollution? Explain
TPO50 SPRDRY 200ERD DD? DdBoLsoc

4. Describe the Green House Effect and write the consequences of it.
TS (i P 180K HYoTLBW. T° DBEFLIPL FraSot

5. Explain the biochemical effects of pesticides.
SAR03380EVR) HY S B BAPOR PAPDEDVV DOBOTAW

SECTION -1

6. Discuss the methods to remove temporary and permanent hardness of water
T aBoog); wwbg)s 208050 F2F(S SPOIHS SV Sofocd DEBOV Beoydw

Describe the methods of purification of waste water.
558 B 30G Bt PGBV DdBoced

Describe the types of ecosystem.
350689 SO S° BV HPoLSAW.

Discuss briefly about food chain.
PG VOB (180 LILOTT WO\ OTIOB

. Give detailed account on biodiversity.
e 93@5‘3,), [eblellARS Toro e WNloL BB,




PART - B

Answer any FIVE of the following questions. 5 X5M =25M
DT AW V) VD DICEOIVD Frabod

11. Write short note on biomass energy source
BIDTTY B3 LD (AP0 VD To§P| Fratod

12. Write the Reactions of atmospheric oxygen.
TPTPOGEA0 D0 3820 BBV oG

13. Write the formation and effects of Acid rain

€850 G0 ABYEE) HOBATW T PEFPT VR Frakod
14. Write the mechanism for the formation of Photochemical Smog.

S0 BPOD 53‘5&5 Dcsbcfo o) DGR Fo)lou eI

15. Write the biochemical effect of Cyanide

DR G0, BB LeFPSBVD oG
16. What is Eutrophication? What are its effects?

OB0ETTDEND TP B ? Te DB A?
17. Write the structure of the Ecosystem.

€898E0 HIIR GIE); VT30 FOOG

@

18. Explain biodiversity at National level

A Frowe” 25 PG B0 DHBOH.

*k*k

BLUE PRINT

111 B.S.c; Chemistry Elective Paper (Environmental Chemistry) — VII-B
At the end of VI semester

Name of the chapter

SECTION - |
Unit-1:  Introduction
Unit-1l:  Air Pollution
Unit-111: Chemical Toxicology
SECTION - 11
Unit-IV: Water pollution
Unit-V: Ecosystem
Biodiversity
TOTAL




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
111 B.Sc. Chemistry Elective - VII B

(Environmental Chemistry) (2019-2020 batch)
At the end of VI semester

QUESTION BANK
Part-A
ESSAY QUESTIONS: (10Marks)
Section- |
Unit — I: Introduction:
1. Write the concept, scope and importance of Environmental Chemistry

DT°YD0E GI0D TR 0TB0E), &P, DOG KOOI LIPS FPooC:

. Explain the various Segments of environment.
DDE DTS DT (DO0) DBt

. What are Renewable and Non-renewable energy resources? Explain the following
:gg(édxgéo:)c’)m 0das Q)éd)%ﬁ@o?beoc:ef:) 33 &0 TP JA? & Sobd IO

D000
(i) Solar Energy (=6 33) (ii) Atomic energy (esca 33)

Unit-11: Air Pollution
1. What are the sources of Air pollution? Explain

TO500 SRRV AR D? DHBoos

2. Explain the classification of the Air pollutants
TPO5D SRS Y 5888¢e0 R0 DHBoLIG

3. Describe the Green House Effect and write the consequences of it.
Te08 ()i P 10 HPOLLBW. TP DOEFATLD 030G

4. Explain the following &: $0& e DdB0Ts0C:

(i) Write the formation and effects of Acid rain
€550 G0 DBYEE) HOBATW TP PEPT VR FrAkod

(if) Write the mechanism for the formation of Photochemical Smog.
5708 G030 QYA DB\ oo DEPRBWVR0 grodod

UNIT-111: Chemical Toxicology
1. Explain the biochemical effects of pesticides.

SO RTATeYe Talx V13) Y Serd BD GO DIPHRVVRD DdBocIEAD

2. Explain the biochemical effects of Lead and Mercury
S& 0803 5"1"’2;55 adoog); &5 BPODD HETHOBNVR DHBOIEAL




3. Explain the biochemical effects of and Arsenic and Cadmium
e.edbfl)é Foblelouby) ?&éodoo aBoog), D5 BIra30 H2IPHOEVOR DdBoTIAND

Section -1l

Unit-1V: Water Pollution
1. Explain the classification of water pollutants

58 SRDNIEL HPEGEr & DdOoIod

2. Discuss two methods each to remove temporary and permanent hardness of water
DA B, @@zj@)g B0 FBY SPOI S SONoLLL Told DESBOOK By

3. Describe the methods of purification of waste water.
58 DB B0 Bt DGBLVXO DB

Unit — V: Ecosystem & Biodiversity

Ecosystem:
1. Describe the types of ecosystem.

€800 5§91 S°D SsPod Q0TS0

2. Discuss briefly about food chain and food web

853565 (700 S0B03 e553565) D (1080w RCINCARE S
Biodiversity:
1. What is Biodiversity? Explain the types of biodiversity

25 D50 WM DN? 2D PAG[o &S° EsPvR DdBoed:

2. Write biogeographical classification of India
O Bgo Y B VS HRLGE rotod:

PART - B
SHORT QUESTIONS (5 Marks)

Unit — I: Introduction:
1. Define the following terms.&s So& DGO JELIocsocs

(i) Pollutant (srevy 5°0¢3) (if) Contaminant (55°9xg s°0¢3) (iii) Sink (£0&)
(iv) Receptor (¢fee) (v) Threshold limit value (TLV) (esGoe> @956 Densd)

2. Write the Reactions of atmospheric oxygen
TTHEED D06 SR WO Frood.

3. Explain the Hydrologic cycle
20 BESV DDBoHS

4. Write short note on biomass energy source
BIDTPY FS L0 A0y O T°§] FPO0G

36




Unit-11: Air Pollution
1. Explain the formation and depletion of Ozone layer.

LED D6 DBEOL 20O0KN S$OAT DL (0N DHB0DEW

2. Write notes on Bhopal gas disaster. &are5 arasn Gogeasd (A amgady Grotnn

3. What are the controlling methods of Air Pollution?
SO0 TP DTBotsy DEBOLD DD ?

UNIT-I11: Chemical Toxicology
1. What are toxic chemicals? Give examples

DL e SPADTL 9T DA? &6 D fasjsoé

2. Write the biochemical effects of Cyanide
D BACIODND DB & grood

Unit-1VV: Water Pollution
1. Explain BOD and COD?

BOD 08030 COD &0 Dddotsod

2. What is Eutrophication? Write its effects
OB DEND 0T A? T VeTdALLR Traod

3. Write unique physical and chemical properties of water
I B0, PB(S 73S L0BOKD B0 G6) A0V Frodod

Unit — V: Ecosystem & Biodiversity

Ecosystem:
1. Write the structure of the Ecosystem.

€858E0 DIDR CIE); DT80 FODOG

2. Explain Carbon cycle in the environment
DTY0BE0 &° EG D Dot 0 DdBotsd
Biodiversity:
1. Explain biodiversity at National level
0% oS B DATTEI 00 DHOOLLW.

2. What is the necessity of protecting the biodiversity?
) DAcsg0 SO OIS ZRLICH A?




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VII1I B 1 (2019-2020 batch)
(At the end of VI semester) Syllabus w.e.f 2017-18 onwards

FUEL CHEMISTRY AND BATTERIES
UNIT I 12 h

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 —Manufacture, composition and
uses. Requisites of a good metallurgical coke, coal gasification (Hydro gasification and catalytic
gasification).

UNIT-1 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. Applications of lubricants.

UNIT-1I 6 h
Crude petroleum and petrochemicals:

Composition of crude petroleum, refining of petroleum and different types of petroleum products
and their applications. Petro chemicals: vinyl acetate, propylene oxide, isoprene, butadiene,

toluene and its derivative xylene.

UNIT-IV 10h
Fractional distillation (principle and process), cracking (Thermal and catalytic cracking).
Reforming (Thermal and catalytic) Petroleum and non petroleum fuels. LPG, CNG, LNG, bio-
gas, synthetic fuels (gaseous and liquids).

UNIT-V 7h
Batteries

Primary and secondary batteries, battery components and their role, Characteristics of Battery.

Working of following batteries: Pb acid, Li-Battery. Fuel cells and Solar cell.




SRI YN COLLEGE (AUTONOMOUS) - NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part —I1 Chemistry Cluster Elective Paper — VII1I - B -1 (2019-2020 batch)
(FUEL CHEMISTRY AND BATTERIES) MODEL PAPER w.e.f 2017-18 onwards
Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing atleast TWO questions from each SECTION - | & II.
LD 1 200050 2D 1 0&° 2B T 0 EJR0 Bothy HF) L1 XY L0 DGo D

03) 0D VAT FPosdod 5X 10M =50M
SECTION -1

. Give in detail about renewable and non—renewable energy sources.
Q)bdocgbos’ocsﬁé 0do3n :Q_)eédo%sbo‘o’oe'ji) 33 DAL (i)"@() RoIIed00mP awbm.

Explain the manufacture of Producer gas with diagram? Write its composition and uses.
Terob MR S5 DS X DDBocsod? TP WODVLDIVZD BB GHATTORD

FPO30AW.

Explain the manufacture of Coal gas with diagram? Write its composition and uses.
S MmO Sairdd Do DDF DDBoSod? TP RODILDINDD  HOCKD GNPV

TPO3VD.

Explain the classification of lubricants.
SoRdV éééde’aéo DDB0DAW.

Explain any TWO properties of lubricants.
S0B0 IRT® Bot GTVRD DHOODHW.

SECTION — 11
Explain the composition of the crude petroleum.

S0E BIAVED RODVEIDBV DDA,

Discuss about fractional distillation.
29038 foscsé @éom dJ"G‘) r:ééaoéoé.n.

. Write about the Non-petroleum fuels?
DE’DODIBE RoGTR (13°8y TS0l

9. Write about the primary and secondary batteries.
AL OBOK BBOL b (PN FrO3AW.

10. Write about the working of following: &:$0& 08 HAWOBL DT FPO30AW.
(i) Solar cell erd 2ot (i) Li-Battery Li-exgeod




PART - B
Answer FIVE of the following questions. 5 X 5M =25M
DT AW V) VD DI DIV Frabod

11. What are the uses of coal in various industries?
DG HOZLVES’ e5°(H V), EDCIPTPO BOYH0?

12. Discuss the gasification of coal.
£5° (R0 STPOVDEB0E DEPHRDK (TN BON0BEIB

13. What are conducting and non-conducting lubricating oils?
PSS 0OO3L TIPS E0RN AP TTPOD?

14. Write about synthetic lubricants.
£)820 0ROV (130N FrO3VAW.

15. Write the applications of different petroleum products.
DG DE™DOD0 3B ), VVDGTVR FOEN1W.

16. Write short notes on cracking.
oo m"O‘) LD T°§80F GPO3AW.

17. Write about LPG and CNG.
LPG 208030 CNG droa FPO30A.

18. Write about fuel cells.
QO DI m"% TPO3D.

BLUE PRINT
111 B.Sc. Chemistry
Cluster Elective Paper — VIII - B -1
At the end of VI™ semester
(FUEL CHEMISTRY AND BATTERIES)

S.No | Name of the chapter | 10M | 5M
SECTION - |

UNIT - | 3

UNIT - 11

SECTION - 11

UNIT - 11
UNIT - IV
UNIT -V




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part —I1 Chemistry Cluster Elective Paper — VIII - B -1 (2019-2020 batch)
(FUEL CHEMISTRY AND BATTERIES)

QUESTION BANK
ESSAY QUESTIONS PART — A (SECTION — 1) (10 MARKS)
UNIT -1

. Write an essay on Renewable and Non-renewable energy sources?

. Explain the manufacture of coal gas with diagram? Mention its composition and uses.
. Explain the manufacture of producer gas with diagram? Mention its composition and uses.
. Explain the manufacture of water gas with diagram? Mention its composition and uses.
UNIT - 11
. Explain the classification of lubricants?
. Explain any TWO properties of lubricants.
. Explain the method for the determination of viscosity index of lubricants?
SECTION — 11
UNIT - 111
. Explain the composition of the crude petroleum.

. Explain the refining of crude petroleum?

UNIT - IV
10. Discuss about fractional distillation.

11. Write about the Non-petroleum fuels?
12. Write notes on LPG, LNG and CNG

UNIT -V
13. Write about the primary and secondary batteries.

14. Write about the working of following: i) Solar cell and ii) Li-Battery.

15. Describe the construction and working of Lead acid battery with the reactions occurring

during discharging and charging?




SHORT ANSWER QUESTIONS PART - B (5 MARKS)
UNIT -1

1. Explain the classification of fuels?
2. Write short note on calorific value?
3. What are the uses of coal in various industries?
4. Discuss the gasification of coal.
5. Write about the carbonization of coal.
UNIT - 11
6. What are conducting and non-conducting lubricating oils?
7. Write about synthetic lubricants.

UNIT - 11

8. Write the applications of different petroleum products.

9. What are petrochemicals? Write the preparation and properties of butadiene?

UNIT - IV

10. Write short notes on cracking.
11. Write short notes on Reforming?
12. Write short notes on Biogas

13. Write about synthetic fuels?

14. Write about fuel cells.

15. Write about Solar cells.




SRI'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VII1I B 2 (2019-2020 batch)
(At the end of VI semester) Syllabus w.e.f 2017-18 onwards

INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE

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 -1l 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 phosphate, polyphosphate, superphosphate, compound

and mixed fertilizers, potassium chloride, potassium sulphate.




UNIT - IV 8h
Surface Coatings:

Objectives of coatings surfaces, 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, methods of dying, classification
of dyes, Wax polishing, Water and Oil paints, additives, Metallic coatings (electrolytic and
electrolysis).

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

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

. W. D. Kingery, H. K. Bowen, D. R. Uhlmann: Introduction 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, Delhi.

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

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




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part —I1 Chemistry Cluster Elective Paper — V111 - B -2 (2019-2020 batch)
(Inorganic Materials of Industrial Importance) MODEL PAPER w.e.f 2017-18 onwards
Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing atleast TWO questions from each SECTION - | & II.
LD 1 200050 2D 1 0&° 2B T 0 EJR0 Bothy HF) L1 XY L0 DGo D

03) 0D VAT FPosdod 5X 10M =50M
SECTION -1

Define electro negativity? Explain its Pauling and Mulliken scales?
200089 DT S DBL0I0E? B B Dofl HHBATL DNYED X RV DDHBoTHW?

Describe the anomalous behavior of Lithium and Boron?
DQO30 HB0KL €5°T°R © AL, VITEE DHGH HPocsod?

Discuss the manufacturing of glass.
ey Bo38 JLPrrdy Dddood.?

Explain about high technology ceramics and their applications.
€20 & Fo8AE VTS (i DdBoLLAN BIBAKD TP RVDFDIVVRD BN,

Explain the manufacture of cement?
2005 Has3rd :)G?U’b‘l D800 ?

SECTION —11

. Write about the manufacture of any TWO nitrogen fertilizers?
QDT Tochd PEBS IOV $05r6 (10y Food?

. Write about the manufacture of any TWO phosphorous fertilizers?
DT Bottd FPRYGR AP SIS (40N FrooC?

. Discuss about special paints.
QB8 Borbo (O WSOyooC:.

. Give the process of manufacturing of steel.
RS 0 BOIPE Dok DEPRRD BV .

10. Write the preparation and explosive properties of RDX.
RDX cBoog), $055°8 00050 2e0 (507,000 Jrosndw.




PART - B
Answer EIVE of the following questions.
DT AW V) VD DI DIV Frabod 5 X 5M = 25M

11. Write a note on diagonal relationship.
§G 202200 (1370 FoOHD.

12. Give the composition and properties of coloured glass?
Godd e oB.:oéZj R0V 0803 c,Sd&a&ne)éo BN,

13. What are ceramics? Give their types.
VT8 IMPI? TS’ (o) GELVVR BLOXDHAD.

14. Discuss the classification of cement.
20 033056 bésmam zbéaoéoaﬁ.)o.

15. Write a note on mixed fertilizers?
D3 JEPVR (O SOV

16. What are emulsifying agents? Give examples.
amébsoea SPESPRD RTAN? GLsIPEEID) .

17. Write a note on fillers and thinners?
3326)5‘3 Publelonth) &‘6&6-3 d)"’@a gdi).)éﬁ.).)

. Write note on ferrous alloys.
2D QB2 PO A0y Fros0B.

*k*x

BLUE PRINT
111 B.Sc. Chemistry
Cluster Elective Paper — VIII - B -2
At the end of VI™ semester
(INORGANIC MATERIALS OF INDUSTRIAL IMPORTANCE)

S.No | Name of the chapter | 10M | 5M
SECTION - |

1. Recapitulation of s- and p-Block | 2 1

Elements

Glass

Ceramics

Cement

SECTION - 11

Fertilizers

Surface Coatings
Alloys

Chemical Explosives




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part 11 Chemistry Cluster Elective Paper — VII1I - B -2 (2019-2020 batch)
(Inorganic Materials of Industrial Importance)

QUESTION BANK
ESSAY QUESTIONS
PART — A (SECTION - 1) (10 MARKYS)

Recapitulation of s- and p-Block Elements

1. Define electro negativity? Explain its Pauling and Mulliken scales?

2. Explain the periodicity of the following periodic properties (a) Atomic size (b) lonization
enthalpy (c) Eelctronegativity?

3. What is allotropy? Explain different allotropic forms of phosphorous?

4. Explain the different allotropic forms of carbon?

5. Discuss the anomalous behavior of Lithium and Boron?

Glass

6. Discuss the manufacturing of glass

7. Give the composition and properties of borosilicate glass, coloured glass and photo sensitized
glass?

Ceramics

8. What are ceramics? Explain the manufacture of ceramics?

9. What are ceramics? Write the properties and classification of ceramics?

Cement

10. Discuss about the manufacture of cement?

11. What is cement? Discuss about various types of cement?
SECTION — 11

Fertilizers

12. Write about the manufacture of any TWO nitrogen fertilizers?

13. Write about the manufacture of any TWO phosphorous fertilizers?
14. What are fertilizers? Explain different types of fertilizers?

15. Write about the manufacture of urea?




Surface Coatings

16. Discuss about special paints.

17. Explain about metallic coatings?

18. What are surface coatings? Explain the classification of surface coatings?

19. What are paints? Give the compositions of various paints and their functions?
Alloys

20. Give the process of manufacturing of steel.

21. What are alloys? Explain ferrous and non-ferrous alloys?

22. Explain the composition and properties of different types of alloys?

Chemical Explosives

23. Write the preparation and explosive properties of RDX.
24. Write the preparation and explosive properties of PETN.
25. Write the preparation and explosive properties of Lead azide.

SHORT ANSWER QUESTIONS PART — B (5 MARKYS)

Recapitulation of s- and p-Block Elements

1. Explain the diagonal relationship between lithium and magnesium.

2. Explain the diagonal relationship between beryllium and aluminium.

3. Explain the following (i) inert pair effect (ii) Allotropy

Glass

4. Discuss about the classification of glass?

5. Write a note on the following galsses (a) Sodalime glass (b) Armoured glass (c) Safety glass.
Ceramics

6. Discuss about the applications of ceramics?

7. Write a note on high technology ceramics?

Cement

8. Write a note on quick setting cement?

9. Explain the setting process of cement?

10. Explain about various types of cement?




Fertilizers

11. Explain about mixed fertilizers with suitable examples?

12. Write a note on the manufacture of super phosphate.
13. Write a note on the manufacture of ammonium phosphate.

Surface Coatings

14. What is paint? Give any five characteristics of a good paint?
15. Write a short note on eco- friendly paints?

16. Write a short note on plastic paints?

17. Write a short note on oil paints?

18. Write a short note on characteristics of enamels?

19. Write a short note on fillers and thinners?

Alloys

20. Write a note on heat treatment of steel?
21. Write a note on carburzing of steel?

22. Write a note on nitriding of steel?




SRI1'Y N COLLEGE (AUTONOMOUS) - NARSAPUR
(Affiliated to Adikavi Nannaya University)
Accredited by NAAC with “A” Grade with a CGPA 3.41
111 B.Sc. CHEMISTRY CLUSTER ELECTIVE - VII1I B 3 (2019-2020 batch)
(At the end of VI semester) Syllabus w.e.f 2017-18 onwards

ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS

UNIT-I

Analysis of soaps: moisture and volatile matter, combined alkali, total fatty matter, free alkali,
total fatty acid.

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

UNIT- 11

Analysis of paints : Vehicle and pigments, Barium Sulphate, total lead, lead chromate, iron
pigments, zinc chromate.

Analysis of starch, sugars, cellulose and paper.

UNIT-1I

Analysis of fertilizers: urea, super phosphate.

Analysis of Pesticides: DDT, BHC.

UNIT -1V

Analysis of industrial solvents like benzene, acetone, methanol and acetic acid,

Gas analysis: carbon dioxide, carbon monoxide, oxygen, hydrogen, saturated hydro carbons,
unsaturated hydrocarbons, nitrogen, octane number, cetane number.

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

UNIT -V

Analysis of cement- loss on ignition, insoluble residue, total silica, sesqui oxides, lime, ferric

oxide, sulphuric anhydride.

Analysis of glasses - Determinaiton of silica, sulphur, calcium, magnesium, chloride.




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part —Il Chemistry Cluster Elective Paper — VIII - B -3 (2019-2020 batch)
(Analysis of Applied Industrial Products) MODEL PAPER w.e.f 2017-18 onwards
Time: 3 Hrs Max. Marks: 75M
PART — A

Answer any FIVE questions choosing atleast TWO guestions from each SECTION - | & I1.
RED | 2000500 LD 1 0 HH TP H00D S0 Todd LF) e XY Lot o DO

£9) 0D VAFEED0 FoLod 5X 10M = 50M
SECTION — |

How do you analyze lead chromate and zinc chromate present in paints?
200D GE §0e5 200050 205 §d0t5 00 Jéw DFDFD?

How do you determine the total fatty matter and free alkali of soaps?
x)waoeSGZ) ESEEe) e 5@5 DTG0 003w foswa OO DD agwoaa;@)?

. Give the procedure for the determination of iodine value and acid value in oil samples.
RPD HITT VS’ WEINED De:d BOOCKN 85 DD VA GO DEBD BRVYH.

Discuss the analysis of urea and DDT.
Q3OO 2OAZW G.G.E3. © DFRE WO\ OTLBW.

Discuss the analysis of starch and paper.
Oy D080 DDE A0 DFIER LIBOLIB.
SECTION — 11

How do you analyze industrial solvents benzene and acetone?
FOFE Grded G2 BB 00K DTS VA D DESHNM DF0csIcdN?

. Write about octane number and cetane number.
35D 008§ SOOCK DD VOPFVR ATON FPOHVIW.
How do you determine carbon, hydrogen, nitrogen and sulphur in coal?
&S QJeS6 SNSY rERS, DTS SodosL SIPNCRIE NG 6§b§°do?
. Give in detail the determination of calcium and magnesium present in glasses.
s’ 5°9osd0 0805 20f) DAV IO OLID KOFEIETT BLNDW.

. Describe the determination of lime in cement
DDoPD Gy DYoot HYotsaa.




PART - B
Answer FEIVE of the following questions. 5 X5M =25M
DT AW V) VW DITEEOIVD FaDod

. How do you determine the moisture in soaps?
R2030S°D B0 I a7

. Give the procedure for the determination of total lead in paints.
2o0oS’D  Awgo T AGONoLs0 DEPHOI0DBNY .

. Write a note on saponification value.
DDPADINRD Ded QS T§f FPORVED.
. Explain the analysis of BHC.
BHC adoog) DB DadBotiA.

. How carbon monoxide is analyzed in gases?
TIPS’ T6ND DPTTYED) I DF1FW?

. Explain the determination process of moisture and volatile matter in coal.
eSS’ B2 LOOIN 7K FL DTGV DGONEL DEPHBVRD DDOOL1.

. Describe the determination of insoluble residue in cement
VDo L6 9HFR00 DA HYOLIL.

. Describe the determination of silica in glass.
e’ 2SPA Yoot HPocidd,

*k*

BLUE PRINT
111 B.Sc. Chemistry
Cluster Elective Paper — VIII - B -2
At the end of VI™ semester
(ANALYSIS OF APPLIED INDUSTRIAL PRODUCTS)

S.No | Name of the Topic | 10M | 5M
SECTION -1
UNIT -1 2 2
UNIT -11 2 1
UNIT -111 1 1
SECTION - 11
UNIT -IV 3 2
UNIT -V 2 2
10 08




SRI YN COLLEGE (AUTONOMOUS) — NARSAPUR, W.G.DIST
Semester — End Examinations
At the end of SIXTH SEMESTER
111 B.Sc. Part 11 Chemistry Cluster Elective Paper — VI1I - B -3 (2018-2020 batch)
(ANALYSIS OF APPLIED INDUSTRIAL PRODUCTYS)

QUESTION BANK
ESSAY QUESTIONS PART — A (SECTION - 1) (10 MARKYS)
UNIT -1
1. How do you analyze lead chromate and zinc chromate present in paints?

2. Explain the analysis of total lead and barium sulphate in paints?
3. How do you determine the total fatty matter and free alkali of soaps?

4. Explain the determination of combined alkali and total fatty acids in a soap?

UNIT - 11
5. Give the procedure for the determination of iodine value and acid value in oil samples.
6. Give the procedure for the determination of iodine value and saponification value in oil
samples.
7. How do you analyze industrial solvents benzene and acetone?
8. How do you analyze industrial solvents methanol and acetic acid?
UNIT - 111

9. Discuss the analysis of urea and superphosphate?

10. Discuss the analysis of BHC and DDT

SECTION —11
UNIT - IV

11. Discuss the analysis of starch and paper.

12. Write about octane number and cetane number.

13. How do you determine carbon, hydrogen, nitrogen and sulphur in coal?

14. How do you determine carbon monoxide and oxygen in gases?

15. Explain the procedure for the analysis of reducing sugars in samples?
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UNIT -V

16. Give in detail the determination of calcium and magnesium present in glasses.
17. Explain the determination of total alkali and silica in glass?

18. Describe the determination of insoluble residue and total silica in cement.

19. Describe the determination of lime in cement.

SHORT ANSWER QUESTIONS PART — B (5 MARKYS)
UNIT -1

. How do you determine the moisture in soaps?

. How do you determine the volatile matter in soaps?

. How do you analyze vehicles in paints?

. Give the procedure for the determination of total lead in paints.
UNIT - 11

. Write a note on saponification value of an oil.

. Write a note on acid value of an oil.
UNIT - 111

. Explain the analysis of super phosphate.

. Explain the analysis of BHC?

UNIT - 1V

9. How carbon monoxide is analyzed in gases?
10. How carbon dioxide is analyzed in gases?

11. Explain the determination process of moisture and volatile matter in coal.

12. Explain the determination process of ash and fixed carbon in coal.

UNIT -V

. Describe the determination of insoluble residue in cement.
. Describe the determination of silica in cement.
. Describe the determination of silica in glass.

. Describe the determination of chloride in glass.

*k*
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