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DEPARTMENT OF CHEMISTRY
SYLLABUS FOR VI SEMESTER
III B.Sc. CHEMISTRY

PAPER: VIII A- CLUSTER ELECTIVE —-1: POLYMER CHEMISTRY

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, Fibres and Resins, Linear, Branched and Cross Linked
polymers, Addition polymers and Condensation Polymers, mechanism of polymerization.
Free radical, ionic and Zeigler — Natta polymerization.

UNIT-II 10 h
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
and Osmometry methods.

UNIT-II 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 9h
Polymer additives:

Introduction to plastic additives — fillers, Plasticizers and Softeners, Lubricants and Flow
Promoters, Anti aging additives, Flame Retardants, Colourants , 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, Terelene,
Polyacrylonitrile, Nylon6,6 and silicones.
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4. Ghosh, P. Polymer Science & Technology, Tata McGraw-Hill Education, 1991.34

5. Lenz, R.W. Organic Chemistry of Synthetic High Polymers. Interscience Publishers,
NewYork, 1967.
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MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper — VIII A: CLUSTER-1: POLYMER CHEMISTRY
Time: 3 hours Maximum Marks: 75
PART- A
Answer ALL the questions. Each carries TEN marks. 5 x 10 =50 Marks

Q) (53 OF) DRSPS0 ST"ANXW. (6 P8 D S en.

1. a) Give an account of classification of polymers.
FOE SGEBEI Be YW,
(OR)
b) Write the mechanism of free radical polymerization.
R YRTBIE FODBEBEISN TSNS ST OHOA.

2. a) How is molecular weight of a polymer determined by viscometry?
D HTRDERD T° T PO 0D ©9e02TTRY, DEF DY E0?
(OR)
b) Give an account on bulk and solution polymerization techniques.
2005220 BNET°H T 0OEBEINRD BN TBEN o).

3. a) Discuss the kinetics of free radical polymerization.
R DTBNAE O 8EB£2 0 K8 Qi &3°gT° I8 )00,
(OR)
b) What is glass transition temperature? How is it measured?
23 HOSBS eeP|iied OIMR? AA DEF AP Ed?

4. a) Discuss the use of fillers and plasticizers in improving the properties of polymers.
FONGTIOD 59O TOBOHLES’ LB SO FYRBE GO (170 TBI0TIOR.
(OR)
b) Write notes on flame retardants and cross linking agents.
SRAIBNSEN 0B 5555V ONG K58 ) TSDS ST°CNOA.
5. a) Write the preparation and industrial applications of polythene, Teflon.
TOBS, BT SO5TE HBAM DHOFHOE’ &7°¢3 LHTIFTOS STCHOA.
(OR)
b) Write the preparation and industrial applications of Terelene, Nylon-6,6.
BOS, BerS-6,60 5578 sHOAN DOFHOES 3°¢3 DI ST'ONOA.

PART-B

Answer any FIVE of the following questions. Each carries FIVE marks. 5 x 5=25 Marks
5808 S IR 0N (DF)OZ DS LT3 ST OV, (IBTT] 8¢5 SS°B0y,e0.

6. What are thermo plastics and thermo setting?
S8 7052 SHOASH S8 30D ST N?
7. Write about condensation polymerization.
Q0NN FONOESSINNNTE YT ONOG.
8. Define number average and weight average molecular weights.
D0 DFEN ENZTT®IN sDBAW 2B AHEN 902G $DO00E.
9. Write a note on emulsion polymerization.
NS IO NBE SN 2.8 WS DT ONOR.



10. Give the Williams-Landel-Ferry equation.
DOOHNY-erOR-B8 HDESEXN Be)0.
11. Tllustrate the colourants and photosensitizers.
S5 857008 ANFT0 I YOI BT T B OTPEBEN Jod0.
12. What are the factors effecting Tg.?
Tg. DD BANTONB0TED?
13. Write any two applications of PVC and PAN.
PVC0805% PAN © R B0 0587700000 R,
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DEPARTMENT OF CHEMISTRY
SYLLABUS FOR VI SEMESTER

III B.Sc. CHEMISTRY
PAPER-VIII A: CLUSTER ELECTIVE-2: INSTRUMENTAL METHODS OF
ANALYSIS
UNIT - I 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 - II Molecular spectroscopy: 8h

Infrared spectroscopy:

Interactions with molecules: absorption and scattering, Means of excitation (light sources),
separation of spectrum (wavelength dispersion, 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.

UNIT - 111 10 h

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 15h

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).

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).



UNIT -V Elemental analysis 8h

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.

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. & Settle, F.A. Instrumental Methods of Analysis, 7th
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
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MODEL PAPER
THREE YEAR B.Sc. DEGREE EXAMINATION
FINAL YEAR EXAMINATIONS

SEMESTER VI
Paper — VIII A: CLUSTER-2: INSTRUMENTAL METHODS OF ANALYSIS
Time: 3 hours Maximum Marks: 75
PART- A
Answer ALL the questions. Each carries TEN marks. 5 x 10 = 50 Marks

Q) (53 OB DS ETSs50 ST"O5MEW. (6 P& D S0y .

1. a) Write about classification of analytical methods.
D300 DY SPEB Kr8,) STCHOE.
(OR)
b) Explain the classification of errors.
Eare 588580 DIB0NOE.
2. a) Describe the absorption and scattering behavior of molecules.
EMIO TN DB HBT DD (HSTI0D B HOTHXW.
(OR)
b) Write the applications of IR spectroscopy.
IR 038 HE) [ Qad ABEY @9 03ETeN ST OHOER.

3. a) Give detailed account on photocells, photo multipliers and diode-array detectors.
P08 OEFEN, 57063 5P57e SOASW BBITE-D0T O K3°8.) SO B e Jodw.
(OR)
b) How do you differentiate absorption and fluorescence?
T30 S0OGM (DBA O BET JE HEIS?

4. a) Discuss the principle and uses of gas-liquid chromatography.
SO5 (SEEBETHED TINE) D505 SB35 @S5G eN 5810508,
(OR)
b) Explain the principle of mass spectrometry.
(85550°% 58 HEI B QS BRNEY (530D DdB0H0&.

5. a) Describe the various activities involved in AAS analysis.
AAS D369 ¢ RMA Y5, DN EEAITFE 5 980tvesw.

(OR)
b) Explain the principle and instrumentation of NMR spectroscopy.
NMR SE9) 37 QS0 R BHS) IT7(500 SHOTM HOES 95085 DSB0I0H

PART-B

Answer any FIVE of the following questions. Each carries FIVE marks. 5 x 5 =25 Marks
§808 S’ AR 205 (99 OBOIXT TSI ST"OWSN. (3 T8 081 S350, 0.

6. Explain about significant figures with examples.
T8 HOP N GETEROS DSB0V0A.
7. What are the advantages of FTIR?
FTIR 3B0Ey SO TS0eES?
8. Discuss the various techniques of wavelength dispersion.
SS0K TS50 DF.DED B0EY K I DB K8 98 )0508b.
9. How double beam instruments are superior to single beam instruments?



& 5889 023 3G HE XHEIW, 8 88023 58 HE 37N FOTY NGO ATIE?
10. What is electrophoresis? How is it used in DNA analysis?
JBEHBTID ITTN? A DNA DI DRSO esHdTIRHDE0?
11. Describe the procedure for column packing.
Q02> HOHEZESED DTN SGohdw.
12. What are the factors affecting chemical shift?
BRPONS TS 03BE B (D2 HdNTI ANB0FCNDD?
13. Discuss the principle involved in voltametry.
SR8 S AWA 9 D500 8 )0H0B.
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DEPARTMENT OF CHEMISTRY
SYLLABUS FOR VI SEMESTER
III B.Sc. CHEMISTRY
PAPER-VIII A: CLUSTER ELECTIVE -3: ANALYSIS OF DRUGS, FOODS, DAIRY
PRODUCTS & BIO-CHEMICAL ANALYSIS

UNIT-1 10 h
Analysis of the following drugs and pharmaceuticals preparations: (Knowledge of molecular
formula, structure and analysis).

Analysis of analgesics and antipyretics like aspirin and paracetamol.

Analysis of antimalerials like choloroquine.

Analysis of drugs in the treatment of infections and infestations: Amoxycillin,
chloramphenicol, penicillin, tetracycline.

Anti tuberculous drug- isoniazid.

UNIT - 11 6h
Analysis of the following drugs and pharmaceuticals preparations:

(Knowledge of molecular formula, structure and analysis)

Analysis of antihistamine drugs and sedatives like allegra, zyrtec (citrizine), alprazolam,
trazodone, lorazepem, ambien (zolpidem), diazepam.

UNIT - 111 10h
Analysis of anti epileptic and anti convulsant drugs like phenobarbital and phenacemide.
Analysis of cardiovascular drugs like atenolol, norvasc (amlodipine).

Analysis of lipitor (atorvastatin) - a drug for the prevention 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 10h
Analysis of Milk and milk products: Acidity, total solids, fat, total nitrogen, proteins, lactose,
phosphate activity, casein, choride.

Analysis of food materials - Preservatives: Sodium carbonate, sodium benzoate, sorbic acid.
Coloring matters - Briliant blue FCF, fast green FCF, sunset yellow FCF.

Flavoring agents - Vanilla, diacetyl, isoamyl acetate, limonene.

Adulterants in rice and wheat, wheat floor, coconut oil, coffee powder, tea powder, milk.

UNIT -V 9h
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.
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W AW N =

o)
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THREE YEAR B.Sc. DEGREE EXAMINATION
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SEMESTER VI
Paper — VIII A: CLUSTER-3: ANALYSIS OF DRUGS, FOODS, DAIRY PRODUCTS
&
BIO-CHEMICAL ANALYSIS
Time: 3 hours Maximum Marks: 75
PART- A
Answer ALL the questions. Each carries TEN marks. 5 x 10 =50 Marks

Q) (53 OF) DS ETS50 ST"O5MEW. (6 P& D SB0y, e%.

1. a) Write the preparation and usage of Chloroquine.
TEE c 30578 HBA5N SITITeD ST°AHOG.
(OR)
b) Write the preparation and usage of Pencilline.
2IOIATE BN GHTFTPEN STOH0S
2. a) Write the preparation and analysis of allegra.
SB|S S0 DA DN DTN ST*ONOA.
(OR)
b) Write the preparation and analysis of diazepam.
BEH0 5058 0BG DN DTSN ST°ANOA.
3. a) Describe the analysis of any one cardiovascular drug.
AT 2.8 QTP 0L OB LIS TBNEY DD eI 980r3radm.
(OR)
b) Describe the analysis of Lasix.
PRE YTINEY DB DGR3 SB0TIDSN.
4. a) Give an account of analysis of milk with respect to fat casein.
FOSITID), DN Kr8.) DYDOTP B Jodw.
(OR)
b) Explain the procedure for the estimation of any two colouring agents.
DR BO S 5B AP0 DB DHSB00&.
5. a) Write an essay on composition of blood.
BE300 AEY DOEIRENR 75030 TOHOR.
(OR)
b) Give in detail the estimation of cholesterol and glucose of blood.
B850 155°6%23 8050 SO, G0N0t DRSO K78y HDOHETEDT B )o.

PART-B

Answer any FIVE of the following questions. Each carries FIVE marks. 5 x 5=25 Marks
§808 TS’ ST 803 95 OBODSTTTISN ST O, (583 8 8¢5 53S0y 0.

6. Write the preparation of Paracetmol.
FTRSTLOTE STOH0A.
7. Write the analysis of any one of the antihistamine drugs.
AT 28 03NS LA TB0E) DN DFFHEN ST°ONOA.
8. How is lansoprazole estimated?
YN E’ N DO DGR E?
9. Give some preservatives used in food materials.
SISEHTYXINOS TFEOE) DO § SPBED Be)o.
10. What are flavouring agents? Give examples.



QB0 528570 @IMTRN? GGG eadsny.
11. How are wheat and wheat flour adulterated?

P00 S08A5 FE0DOG DT 8 THercsrsn?
12. What are the trace elements present in the body?

53259 3BT B g 2s0rOsen D?
13. How do you estimate the RBC & WBC in the blood?

5850° RBC & WBC 0 QG002



I. LABORATORY COURSE

Practical Paper — VIII-A-1/VIII-B-1/VIII-C-1
(at the end of semester VI) 30 hrs (2 h/ W)

1. Preparation of Aspirin

2. Preparation of Paracetamol

3. Preparation of Acetanilide

4. Preparation of Barbutiric Acid

5. Preparation of Phenyl Azo f-naphthol

SCHEME OF VALUATION
For Record - 10 Marks
For Viva-voce -5 Marks
For Practical - 35 Marks
Splitting of Practical Marks
1) Procedure : 20 Marks
i1) Equation : 5 Marks
ii1) M.P. : 5 Marks

iv) Report of yield : 5 Marks



II. LABORATORY COURSE

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

1. Electrochemistry:

i) Determination of redox potential of Fe*"/ Fe’™ by potentiometric titration of ferrous ammonium
sulphate vs. K,Cr,0».

2. pH metry:

1) Preparation of phosphate buffer solutions.

il) pH metric titration of weak acid, acetic acid with strong base, NaOH and calculation of
dissociation constant.

3. Colorimetry:

1) Verification of Beer-Lambert law for KMnO,4 and determination of concentration of the given
solution.

i1) Verification of Beer-Lambert law for K,Cr,07 and determination of concentration of the given
solution.

ii1) Verification of Beer-Lambert law for CuSO4 and determination of concentration of the given
solution.

iv) Composition of complex of Cu**-EDTA disodium salt.

SCHEME OF VALUATION

For Record - 10 Marks
For Viva-voce -5 Marks
For Practical - 35 Marks

Splitting of Practical Marks

1) Procedure in first 10 min : 5 Marks

i1) Formula with Units : 5 Marks

ii1) Neat Tabulation and Correct Calculation. : 5 Marks
Error <10% : 20 Marks
Error 10-15% : 15 Marks

Error >15% : 10 Marks (Minimum Marks)



III. LABORATORY COURSE

VIII-A-3/VIII-B-3/VIII-C-3 Practical:- Project Work



