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(ANALYTICAL METHODS IN CHEMISTRY)
(Theory : Marks - 40)
Group - A
Answer any three from the following questions : 12x3=36
1. (1) Write down the advantages of sampling technique.
(1) State the Beer-Lambert’s Law. Write down the limitation of this law.

(1) Write down two applications of UV-Vis spectroscopy.

(iv) Discuss the instrumentation of double beam IR spectrometer. 2+(2+2)+2+4
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Write a short note on HPLC.
What is stationary phase in ion exchange chromatography?
Describe the basic principle of flame emission and atomic absorption spectroscopy.

Define thermal method of analysis. 2+42+(3+3)+2

Write down the role of computers in instrumental methods of analysis.

Discuss the basic principles of instrumentation of double beam instrument in UV-Visible
Spectrometry.

Write a short note on chiral solvent.
Write down difference between F test and t test.

What compounds can be determine by gas chromatography ? 2+5+2+2+1

How do you determine the composition of metal complexes using Job’s method?
Write a short note on ion exchange chromatography.

Write down the principle of thermogravimetry. 5+3+4

Discuss the principle of TLC.

How will you determine the end point in conductometric titration of Strong acid with a
strong base?

What is error ? Discuss different types of systematic error for an instrumental based
chemical analysis.

Write down the name of UV light source of UV-Vis spectrophotometer. 2+5+(1+3)+1

Describe the basic principle of solvent extraction.

Write down two application of fluorescence spectroscopy.

What do you mean by potentiometric titration ?

What is used as radiation source in atomic absorption spectroscopy?

How will you differentiate keto-enol tautomers in UV-Vis spectroscopy ?  4+2+2+1+3




Group - B
Answer any two from the following questions : 2x2=4
Write down the differences between accuracy and precision.
What is chiral shift reagent? Give example.
Write down two applications of IR spectroscopy.

What is monochromator? Give its uses.
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(Practical : Marks - 20)
Group - A

Answer any one of the following : 15x1=15

Separation and identification of the monosaccharide present in the given mixture (glucose
and fructose) by paper chromatography.

(a) Draw a sketch of chromatogram.

(b) Calculate R; values for each spot of the mixture being separated.
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(c) By comparing the R; values of the mixture along with those for the standards, state
what sugars does this mixture contain?

Determine the pH of the given fruit juices.
Determination of dissolved oxygen in effluent water sample by Winkler’s method.
Group - B
Answer any one of the following : 5x1=5
Write down the principle involved in the pH determination of soil.
Write down the methodology of determining Na, Ca and Li in cola drinks.

Briefly discuss the principle involved in the ion exchange method.

BEQCRIG

Group - A

@ @ GF AT Teq Whe 15x1=15

(ot CISIITHIAIE Al eive Rt (YTl Uk FUBI) TofEs AAPTieRiEces s
R TS |

(F) (MBI G0 CF> S |
() eIl = Brels Afef Bt T Ry ST ot S|
(o) FwETe R, MRafers AT gl I A0 (@ G2 FRiel F F #F1 A0

ave TR 0| pH {Feiae S|

TIFANIT AROCO I67 SR T TGS SAHCSTAF (ool A |

Group - B
@ @I G (6 2T Ted als 5x1=5
JfedR pH et SifsfG e =11
(T ATRCS Na, Ca @3 Li @ 7 oafob @14 |

T IO AT MO SN T |




10.

Or,
Polymer Chemistry
(Theory : Marks - 40)
Group - A
Answer any three from the following questions : 12x3=36

What is meant by Cohesive Energy density ? Explain how structural irregularity is related
to crystallising of polymers ? Define the terms Addition polymerisation and Condensation
polymerisation. What do you mean by liquid crystallise polymer?

3+3+(2+2)+2

Briefly describe the structure, method of preparation and applications of acrylic copolymer
and bakelite. What is Zeigler Natta Catalyst ? Write its structure.
5x2+1+1

Write short note on HDPE and LDPE. Define number average molecular weight and weight
average molecular weight. How can a polymer be made to conduct electricity?
(3x2)+H(2x2)+2

Define the terms Tg and Tm of polymers. Write down three differences between
thermoplastics and thermosets. Discuss the rate of initiation in free radical polymerisation.
What is spherulites? (2¥2x2)+3+3+1

Write short notes on Flory-Huggins theory and conducting polymers. How mechanical
properties of polymers are affected by temperature ? (5x2)+2

Write down WLF equation expressing the relationship between viscosity and absolute
temperature. Discuss the method of determination of molecular weight of a polymer by
viscometry. What do you mean by syndiotactic polymers? 5+5+2

Group - B
Answer any two questions : 2x2=4
Define homopolymer and Copolymer.
What do you mean by poly dispersity index? What does it signify?
What is meant by Vulcanization of rubbers?

What are the monomer used to prepare Novalac and poly urethranes ?
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(Practical : Marks - 20)
Group - A
Answer any one question : 15x1=15
Describe the procedure of determination of hydroxyl number of 2-polymer.

How can Nylon 6,6 and Nylon 6 be prepared in the laboratory? Also mention the principle
involved therein.

Explain the method of redox polymerisation of acrylamide.
Group - B
Answer any one of the following : 5x1=5
Discuss the principle involved in purification of polymers.
How is polyacrylonitrile prepared in the laboratory?

Briefly describe the principle involved in the preparation of polyester from isopthaloyl chloride
and phenolphthalein.
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Or,

Instrumental Methods of Chemical Analysis
(Theory : Marks - 40)

Group - A

Answer any three from the following questions : 12x3=36

(a)
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(©)
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(d)

Define the optical rotation. How is it measured in polarimeter ?
Write down Three applications of UV-Vis spectroscopy.

Write down the basic principle of X-Ray spectroscopy.

What do you mean by fluorescent radiation ?

The wave length associated with an UV-Vis radiation is 385 nm. Determine the energy
associated with it in Kcal/mole. 4+242+2+2

Briefly explain the separation of lanthanides by ion exchange method.

What is Hollow cathode lamp and Thermo couple.

Discuss the Principle of TLC.

Write down the most important source of IR light. 3+4+3+2
Describe the basic principle of column chromatography?

Describe the procedure for separation of pigments present in leaves by thin layer
chromatography.

Give the schematic diagram of UV-Vis spectrometer and describe the diagram.
What is R; value ? 2+4+4+2
Give a brief discussion on instrumentation of NMR spectrometer with diagram.
Write down the difference between superficial Fluid and Gas chromatography?

Discuss with an example, how does IR spectroscopy help to make a quantitativg
estimation of an organic mixture.

How structural isomer can be distinguished by NMR spectroscopy? 4+3+3+2
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Answer any two : 2x2=4
What happen when a substance is irradiated with infrared radiation ?
What do you mean by fundamental vibration and overtone ?
What is spin-spin splitting ? Define coupling constant.

Write down the basic principles of Mass Spectrometry.
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Describe the method of thin layer chromatography.

Do you need any solvent for determining the NMR of an organic compound?

Why TMS is used as a reference standard in NMR spectroscopy?

Define the term “magnetic field”.

Which type of nuclei show magnetic properties for the purpose of NMR spectroscopy?
What do you mean by induced magnetic field? 24242424242
Write down the important features of mass spectroscopy.

Write down the effect of isotope substitution in vibrational spectroscopy.

Draw the schematic diagram of thermobalance and briefly explain the function of it

components. 3+4+5

Group - B
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(Practical : Marks - 20)

Determine the isoelectric pH of Protein.
Or,
Derive the titration curve of amino acid.

Or,
Analyse the IR spectra of amine and alcohol.

Laboratory Notebook
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(Organometallics, Bioinorganic Chemistry, Polynuclear hydrocarbons
and UV, IR Spectroscopy)

Group -A

Answer any three questions from this group : 12x3=36
() Explain 18 electrons rule in case of Co,(CO),.

(i) Write down the reaction of Ferrocene with n-BuLi.

(i) Write explanatory notes on Na™/K* pump.

(iv) How will you prepare sodium nitropruside? Mention two important properties.

3+2+4+3

(1) How will you prove that two benzene rings in naphthalene are ortho fused?

(i) Write down the possible oxidation state of Iron and Nickel?

(i) How will you distinguish hydrogen bonded alcohol from free alcohol?

(iv) Write notes on Claisen ester condensation. 4+2+343
(1) Discuss the structure of [Co(NH,).] in light of VBT theory. Discuss the magnetic

property.

(i) Synthesize Isobutyric acid and 2-butanone from ethyl acetoacetate.

(i) Discuss the bonding in metal carbonyl complexes. 4+4+4
(1) Why water is not usually used as a solvent in IR spectroscopy?

(i) Synthesize following compounds from napthalene

(a) Tetralin (b) Maleic acid

(i) Write down the reaction of KMnO, with H,0,.

(iv) Discuss the role of Mg?" ions in energy production and chlorophyll. 3+4+2+3
(i) Discuss the role of Ca2" in blood clotting,

(i) Why picrate complexes are colored? Explain with its structure.

(i) What is meant by bathochromic shift? Explain with a suitable example.

4+4+(2+2)




6. (1) How is ethyl acetoacetate prepared?
(i) Describe the structure and bonding in Zeise’s salt.

(i) Write down the preparation and two important properties of K,Cr,0, and K,[Fe(CN)]

2+4+(3+3)
Group - B
Answer any fwo questions from this group : 2x2=4
7. Amax Of aniline is 280 nm, but that of anilium ion is 203 nm — Explain.
8.  Define Fingerprint region.
9. Write down the possible isomers of CrCl,.6H,0
10.  Write down the symptoms of calcium deficiency.
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(Practical : Marks - 20)
Group - A

Answer any one question from the following :

15x1=15

(a) Describe the procedure of Lassaigne’s test used in the detection of special element in

a given organic compound.

(b) How is the special element ‘Nitrogen (N)’ detected in organic compound? Give

reactions.
(619)

(a) How are the aldehyde and nitro groups detected in unknown organic compound? Give

reactions.

(b) How will you prepare tetraamine copper(Il) sulphate?

(8+7)

How do you separate Fe3" and A" by paper chromatography? Give necessary conditions.

Group - B

Answer any one question from the following :

(TV5+7Y%)

5x1=5

Define R;. What do you mean by ‘Stationary phase’ and ‘Mobile phase’ in paper

Chromatography?

(3+2)

Write down the confirmative test of carboxylic acid group in an organic compound. In

NaHCO, test, where from the carbon dioxide gas is evolved?

Describe the preparation of tetraamine carbonato cobalt(IIl) nitrate.

RO

Tt
Tefeie @ @ @fe 2w Ted nie

(3+2)

5

15x1=15

(F) TR (qel ToAfFe [Roaw (Merefes ANeFacad &y oz 29T Fe w1

27 ?
(%) ARG ANGFAEF “drw apnafas (i 72 @9

(6+9)




(F) wre REAceR MRy o@re (6d (@l Soifge Spiefveze R ARG FEF Ae
FA9 el [igapr o1 |

() CBG! SHIfSICal F9R(IL) ACHs [Fold 4o FA1? (8+7)

(oA (IR AR Fedt @R ART S el (At RFoi 5j2s I 2 e

SRR Gl 1L (7.5+7.5)
feta-2

e @ @I @& AdF Ted ne 5%x1=5

R, S Fl2 CoA5{= (@HIHINRFTS “fabat wi” @3 T6e1 vl JeTce S Q@RI (3+2)

tea (eel Toifge et oees foore #9110 Riear= @141 NaHCO, »[i Sesf
CO, 99 9l T I 2 (3+2)

CBG! ShIfSie ST @RS (111) TIREeed 2w (&7 | 5




