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Section – A

Answer all questions in one word or one sentence. Each question carries  
one mark.

1.	 What are living polymers ?

2.	 Write the structure of Ziegler Natta catalyst.

3.	 What is intrinsic viscosity of polymer solutions ?

4.	 What do you mean by end group analysis of polymer ?

5.	 What are graft and block polymers ?

6.	 Give any one method for the functionalization in polystyrene.

7.	 What are casting alloys ?

8.	 Give two examples of zinc base alloys.	 (8×1=8)

Section – B

Answer any eight questions. Answer may be two or three sentences. Each 
question carries two marks.

9.	 What is ring opening polymerization ? Illustrate using suitable examples.

10.	 What is gel point ? How it is determined experimentally ?

P.T.O.
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11.	 What are syndiotactic polymers ? Give examples.

12.	 Define Flory Huggins theory of polymer solutions.

13.	 How will you calculate the molecular weight of polymer solutions using lowering 
of vapour pressure method ?

14.	 Define number average molecular weight of polymers. How it is determined ?

15.	E xplain the hydrolytic degradation of polymers.

16.	 How cross linking reactions in polymers are carried out ? Explain using suitable 
examples.

17.	 What are polymer blends ? Give two examples.

18.	 What are bearing materials ? Explain any one type of bearing material.

19.	 What is latent functionality ?

20.	Write a short note on the classification of ceramics.	 (8×2=16)

Section – C

Answer any four questions. Short paragraph questions. Each question carries 
three marks.

21.	 Discuss the mechanism of coordination polymerization.

22.	 Write notes on the types of molecular forces and chemical bonding in polymers.

23.	 How will you determine the molecular weight of polymers by osmotic 
pressure method ?

24.	E xplain the various types of post reactions of polymers.

25.	 What is suspension polymerization ? What are its advantages ?

26.	 What are refractory materials ? Write notes on tantalum based refractory 
materials.	 (4×3=12)
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Section – D

Answer any four questions. Essay type questions. Each question carries six marks.

27.	 A)	Discuss the kinetics and mechanism of radical chain polymerization.

OR

		 B)	Define glass transition temperature. What are the factors influencing glass 
transition temperature ? How glass transition temperature influences the 
properties of polymers ?

28.	 A)	Explain the light scattering method for the determination of molecular weight 
of polymers.

OR

		 B)	What is the principle of gel permeation chromatography ? How GPC is used 
for the fractionation and molecular weight determination of polymers ?

29.	 A)	Explain briefly on thermal, mechanical, photo and oxidative degradation of 
polymers.

OR

		 B)	Write notes on gas phase polymerization, bulk polymerization and emulsion 
polymerization.

30.	 A)	Explain the various mechanical, thermal, optical, electrical and magnetic 
properties of engineering materials.

OR

		 B)	What are composite materials ? How are they classified ? Briefly explain 
the applications of composite materials.	 (4×6=24)

	 ______________
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Section – A

Answer all questions in one word or one sentence. Each question carries 
one mark.

1.	 What is steric factor in collision theory ?

2. What is saddle point in PES ?

3. What is chain length of a reaction ?

4. Explain cage effect.

5. What is critical micelle concentration ?

6. What do you mean by differential heat of adsorption ?

7. Write notes on protective colloids.

8. What is Dorn effect ? How it arises ?	 (8×1=8)

Section – B

Answer any eight questions. Answer may be two or three sentences. Each 
question carries two marks.

9.	 What are the informations obtained from PES ?

10.	 Explain briefly temperature jump method in relaxation.

11.	 What are the drawbacks of Lindemann’s theory ?

P.T.O.



K23P 1377	 -2-	 *K23P1377*

12.	E xplain briefly the various steps involved in chain reactions.

13.	 How solvent influences the rate of a chemical reaction in solution phase ?

14.	 What is steady state approximation ?

15.	 What is LEED ? What are its applications ?

16.	 Write BET equation and explain the terms.

17.	 Write the steps involved in surface catalysed reactions.

18.	 What are the factors providing stability to colloidal solutions ?

19.	 What is electro osmosis ? What are its applications ?

20.	 What are micelles ? Explain with examples.	 (8×2=16)

Section – C

Answer any four questions. Short paragraph questions. Each question carries 
three marks.

21.	 How flash photolysis is used to study fast reactions ?

22.	 Discuss the steps involved in unimolecular reactions according to Lindemann’s 
theory.

23.	 How ionic strength influences the rate of chemical reactions in solutions ?

24.	 Derive Bronsted Bjerrum equation.

25.	 Discuss briefly the principle of Auger spectroscopy. How it is used in surface 
analysis ?

26.	 Differentiate between sedimentation potential and streaming potential.	 (4×3=12)

Section – D

Answer any four questions. Essay type questions. Each question carries six marks.

27.	 A)	What are the postulates of collision theory of reaction rates ? Derive the 		
	 rate constant of chemical reactions using collision theory.

OR

	 B)	Discuss in detail transition state theory. Derive Eyring equation.
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28.	 A)	Derive the rate equation for the photochemical reaction between H2 and 		
	C l2 reaction.

OR

	 B)	How solvent dielectric constant influences the rate constant of a chemical 
reaction in solution ? Explain using mathematical formulations.

29.	 A)	How will you determine the surface area of a solid using Langmuir, BET 		
	 and Harkin’s Jura method ?

OR

	 B)	What are the postulates of Langmuir adsorption isotherm ? Derive Langmuir 
adsorption isotherm equation.

30.	 A)	Discuss in detail Donnan membrane equilibrium and its significance.

OR

	 B)	What is Zeta potential ? How it is generated ? Derive an equation for Zeta 
		  potential.	 (4×6=24)

________________________
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SECTION – A

   	Answer all questions in one word or one sentence. Each question carries 

   one mark.	 (8×1=8)

	 1.	 Calculate the λmax value of the organic compound.

		

	 2.	 Define Beer-Lambert’s law.

	 3.	 What is coupling constant ?

	 4.	 How many 1H NMR signals would you expect in the following organic	
compound ?

O

	 5.	 How will you identify chlorine atom present in an organic compound by using 

mass spectra ?

	 6.	 What is nitrogen rule ?

P.T.O.
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	 7.	 Write the IUPAC name of the following organic compound.

N
H

CH3

	 8.	 Complete the reaction.

SECTION – B

Answer any eight questions. Answer may be two or three sentences. Each	  
question carries two marks.	 (8×2=16)

	 9.	 How will you distinguish cis-but-2-ene and trans-but-2-ene using IR	
spectroscopy ?

	10.	 How the polarity of the solvent shifts the wavelength of n→π* electronic	 
transition ?

	11.	 The intensity of n→π* electronic transitions are usually very low. Give 
reason.

	12.	 Water is not commonly used as a solvent in IR spectroscopy. Give reason.

	13.	 Intensities of 13C NMR peaks are lower than that of 1H NMR. Give reason.

	14.	 Hydroxylic peak of acidified ethanol usually give a single peak. Why ?

	15.	 What is McLafferty rearrangement ? Explain.

	16.	 Write the fragmentation pattern and identify the base peak of cyclohexene.

	17.	 Explain the metastable ion present in mass spectrum.

N N

N
+



*K23P1376* 	 -3-	 K23P 1376

	 18.	 Identify the products A and B.

	                 

	 19.	 Write a short note on oxetane.

	 20.	 Explain the cycloaddition reactions of azepines.

SECTION – c

 Answer any four questions. Short paragraph questions. Each question carries
 three marks.	 (4×3=12)

	 21.	 An organic compound has molecular formula C3H6O is IR (KBr) : 2995, 2918, 
1715, 1422, 1360 and 1213 cm–1. Assign the structure.

	 22.	 Account the electronic transitions in enes and enones.

	 23.	 Explain anisotropic effect with suitable examples.

	 24.	 Write a short note on :
	 i)	 GC-MS 	 ii)	 HPLC -MS

	 25.	 What are coumarins ? Write any one synthetic method to prepare coumarin.

	 26.	 Complete the following reactions.

		

		

		  	

O

B
H2SO4

NH2

+

POCl3/DMF

NaNH2/Heat

CH3MgCl

H+/H2O

Ph

N

N

O

N
H

O

A
rt



K23P 1376	 -4-	 *K23P1376*

SECTION – D

 Answer any four questions. Essay type questions. Each question carries
 six marks.	 (4×6=24)

	 27.	A)	 Explain the factors affecting vibrational frequencies. What are the	  
applications of IR spectroscopy ?

Or

	 	 B)	 Explain FTIR and its instrumentation.

	 28.	A)	 Briefly discuss the following :
	 i)	 double resonance
	 ii)	 NOE
	 iii)	 DEPT.

Or

	 	 B)	 Explain the spin-spin interaction in NMR spectroscopy.

	 29.	A)	 Assign the structure of the organic compound C8H8O shows the following 
spectral data

	 	 	 Two base peaks at m/z = 119 and 91
	 	 	 IR (KBr) : 2825, 2717, 1700 cm–1

			   1H NMR : δ 2.4 (3H, s), δ 7.1 – 7.9 (4H, a pair of doublets J=8 Hz) and  
δ 10.0 (1H, S)

or

	 	 B)	 Describe the EI, CA, FAB and electro spray ion sources in the mass 
spectroscopy.

	 30.	A)	 Explain the preparation and properties of indole and quinoline.
Or

	 	 B)	 Explain the preparation and properties of pyrans and pyrimidines.

	 ______________
	








