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SECTION - A

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

1.
. Write down the structures of polypropylene and polystyrena.

. What is porous bearing 7

Write two examples for natural polymers.

2
3. Write an empirical equation connecting intrinsic viscosity with molecular size.
4. What is a homogeneous polymer 7

{ s
B
7
8

Name two high energy radiations which cause polymer degradation.

. Mention the name of a polymer synthesised through solid phase polymensation.

- Name ore of tantalum and mention its use.

(Bx1=8)
SECTION - B

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

g. What are thermoplastics ? Give two examples.
10. Write the rate equation for the free-radical chain polymerization and explain

the terms.
P.T.0.
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11. What is meant by living polymer ?

12. Mention Colligative properties that are used to measure the molecular mass of
polymers.

13. How swelling occurs in a polymer 7

14. What is meant by fractionation of polymers ? Mention two methods used for
the fractionation of polymers.

15. What is heterogeneous polymerization 7 Mention two methods used for the
heterogeneous polymerisation.

16. What is a Block Copolymer ? Schematically represent block copolymers.

17. What are biodegradable polymers ? Mention the name of a biodegradabie
polymer.

18. What are Die Steels ? Mention one of its use.

19. Write about four mechanical properties required for engineering materials.

20. What are the different optical properties to be considered for engineenng
materials ? (Bx2=16)

SECTION-C

Short paragraph questions. Answer any four questions. Each guestion carries

three marks.

21. State and explain the organic and inorganic polymers. Give two examples fof

EE'I
23.

24.

each.

Explain the mechanism of ring opening polymerization with a suitable exampe

Briefly discuss the viscosity measurement for the determination of mlecttd"
size.

Explain the dissolution of polymer molecules in solution and snhamﬂ'f:?w
represent the ‘micellar colloid’ of soap molecule and ‘molecular collo!
polymer molecule.

e
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’5. What is suspllanslnn polymerisation 7 Mention two monomers which can be
uﬁeﬁlinr solution polymerisation. Write about advantage and disadvantages of
solution polymerisation.

26. What are refractory materials ? Explain the properties and applications of
refractory materials with specific examples.

(4x3=12)
SECTION-D
Essay type questions. Answer four questions. Each quastion carres six marks.

' a7, A) Define condensation polymerization and explain ditterent types of

condensation polymerization reactions with suitable examples.
OR

B) What is Ziegler-Natta Catalyst 7 Explain the meachanism of Ziegler-Natta
Catalysis

8. A) Explain the use, principle and procedure of GPC.
OR

B) Explain vapour pressure iowering method to measure the molecular waight
ol polymer.

2g. A) Explain the

tactors atfecting thermal and mechanical, degradat
polymers.

jon of
OR

B) Whatisa graft copolymer 7 Write two types of graft copolymerisation
reactions with gyitable examples,

30. A) Explain the following (a) Bearing (D) Hybrid composite and (c) Ceramic
materials.
OR

. lectrical properties and (b) magnetic properties of
\Write short notes on (a)e ik
” engineernng materials. Pdedh)




gy
e K20P 1082

-------------------

lll Semester M.Sc. Degree (CBSS - Reg./Suppl./imp.)
Examination, October 2020
(2014 Admission Onwards)
CHEMISTRY
CHE 3E.03 : Polymers and Material Chemistry
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SECTION = A
Answer all questions. Each question camies one mark :
1. How does cellobiose differ from maltose ?
2. What are the starting materials for Bakelite 7
3. Polydispersity index of a polymer is unity. What does it mean ?
4. Name any material which is used as the gel in gel permeation chromatography.
5. Show a curing reaction of any one polymer.

Why PVC is highly susceptible to thermal degradation 7

&

7. Give an example of a hybrid compaosite.
8 Give the composition of a copper base casting alloy. (8x1=8)

SECTION-B

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

9. Give an example of ring opening polymerization,

10. What is glass transition temperature of polymers 7

P.T.0.
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11. What is the basic structural difference between starch and cellulose ?

12. Differentiate between weight average molecular weight and
molecular weight.
13. Whal is the driving force for polymer solubility ?

14 Name the factors which affect the swelling of polymers.

number average

15. What are polymer biends ? Give examples.
16. Give an example for hydrolytic degradation of polymer.
17. Give two specific examples for the reaction of functional graups on polym

chains.
18, Comment about optical propery of any specific engin

aric
sering material,

19, Classify ceramic materals.
200, Distinguish between ferromagnetism and paramagnetism. (Bx2=16)
SECTION-C

Answer any four gquestions, each in a paragraph. Each guestion carries 3 marks :

21. How various intermolecular forces affect the physical properties of palymers 7
22 llustrate how Ziegler Natta catalyst can be employed to synthesize an isotactic &

polymer.
23 Discuss the relevance of measurement of viscosity of polymer solution

24 Explain briefly the principie and proce '
Eie process of ultracentrifugation of a polymeric
25, Briefly explain two vulcanization methods used in rubber industry

5 .
26. Discuss the bulk polymenization process and list the advantages and drawbacks
27 Write a short note on the bearing matenals |

28 Demonstrate the importance
of refraclori '
based materials, ones, taking the example of tungsten
(4x3=12)
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AENET BT A or B of each gy, :
29 A) Explain brigfly thq Mechanism

OR
B} Enumerate ang di

lymers the mechanicq Properties exhipiteq by crystaline
polymers,

30.A) Discuss the Fiory Hugging theory of polymer solutipn
OR

dng kj

: . r
B Write a nate on the Properties and applications of various classes o

(4x6=24)
Composite matenals,
k)
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SECTION - A

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

1. Calculate the degree of polymerization of a mono-disperse PVC, if its molecular
weight is 53,550 Da (molecular mass of vinyl chloride is 63 gmol-1).

2. Mention the basic structural difference between starch and cellulose.

3. Write any one method to find out weight average molecular weight of a
polymer.

4. What is end group analysis ?

5. What is a polymer blend 7

6. The final product of emulsion polymerization is latex. Which of the following
process can be used to isolate the polymer from this latex ?

a) Evaporation b) Non-solvents ¢) Coagulation d) Crystallisation
7. Give one examples each for ferromagnetic and paramagnetic material.
8. Name one ora of tantalum from which it is extracted.
SECTION-B

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

9. |sotactic polypropylene (PP) films are less permeable to gas as compared 1o
atactic polypropylene. Why 7

10. What is gel point in step-reaction polymerization 7 How it is experimentally

identified 7
‘ P.T.0.
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(4 Cold cracked rubber does not contract easily. Comment on this, 5
12. The solubility parameter value (5) for solvents n-octanol ( §= 10.3), N-butany o
(3=11.4) and methanol (5 = 14.5) show a increasing trend. Why 7
5
13. Why osmometric method for molecular weight determination js preferred gyer
viscosity and GPC methods 7
14. Small amount of divinylbenzene (DVB) is added in the polymerization of styrene
for use s an lon exchange resin, Why 2
13. Cite one example each for photo and bio-degradation of polymers,
1B, How vulcanization of rubber js carried out 7
17. Block and graft copolymers are Very good stabilizers for colloidal dispersions.
Substantiate.
18. Explain why alloys formed from two or more different metals often have superior
Properties compared to the pure metals,
19. What is a porous bearing 7
20. Metals such a5 gold, silver and aluminium are good conductors of electricity,
but titanium ang mercury are not. Explain. Y
SECTION-C

Short Paragraph questions. Answer any four questions. Each Question carrigs
3 marks,

21,
22

Elﬂml::lil‘y the concept of ﬂng opening polymerization.

Briefly ilustrate the mechanism of coardination

Polymerization Using Ziegler
Natta catalyst,

23. Dascribe any one method for measuy

24 Depict. how cryoscopy helps in ’H'Tﬂ'l'l'ﬂiﬂ'”ﬂ the Fﬂﬂl&ujarmml

ring the weight-average molecular weights
of polymers. }

of a polymer 7
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25. Exemplity gas phase polymerization reactions.

26. Define and describe micelles and discuss their role in emulsion polymerization.
27. Wrilte a brief note on novel materials which find applications due to its unique
Optical properties.

28. lllustrate the sol-gel process for the synthesis of ceramics.

SECTION-D
Essay type questions, Answer four questions, Each question carries 6 marks,
29. A) Discuss the mechanism and kinetics of step reaction polymerization,
OR
iated with physical properties of polymers
and factors affecting tham.

30. A) Portray the principle and ex
fractionation and molecular

OR

perimental set up of GPC technique for the
weight determination of polymers.

B) Explain the Flory Huggins theory of polymer solution.
31. A) Give a note on various types of degradation of polymers.
OR
B) Enumerate various reaction strategies for the preparation of graft and block
polymers.

32. A) lllustrate the vanious magnetic properties associated with materials,
OR

B) List and explain the preparation and properties of various metal alloys for
the manufacture of tool materials.
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25. Exemplity gas phase polymerization reactions

26. Define and describe micelles and discuss their role in emulsion polymerization

27. Write a brief note on novel materials which find

: lications s uni
oxficat opcetins app due to its unique

28. lilustrate the sol-gel process for the synthesis of ceramics.
SECTION-D
Essay type questions. Answer four questions. Each question carries 6 marks.

23. A) Discuss the mechanism and kinetics of step reaction polymerization.
OR

B} Elaborate various parameters associated with physical properties of polymers
and factors affecting them.

30. A) Portray the principle and experimental set up of GPC technigue for the
fractionation and molecular weight determination of polymers.

OR
B) Explain the Flory Huggins theory of polymer solution,
31. A) Give a note on various types of degradation of polymers.
OR

B} Enumerate various reaction strategies for the preparation of graft and block
polymers.
a2, A) lllustrate the various magnetic properties associaled with materials.
OR

B) List and explain the preparation and properties of various metal alloys for
the manufacture of tool materials.
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- Write any one method to find gyt weight average molecular weight of a
Polymer,

What is end group analysis 7
3. What is a polymer blend 7

¢) Coagulation d} Crystallisation
7.

Give one examples each for terromagnetic and paramagnetic material

8. Name one ore of tantalum from which it is extracted.

SECTION -B
Answer an

Question

9

[ lences. Each
¥ eight questions. Answer may be in two or three sen
carries two marks.

red to
Isotactic polypropylene (PP) films are less permeable to gas as compa
alactic polypropylene. Why ?

0 a c merization 7 How it is ex rimentally
1 Wh i | point in step-rea tion poly anzation ¥ How pa
¥ 15 gel pol

il:iantkﬁau 7

P.T.0
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ontract pasily. Comment on this.

-kood rubbor does nol ¢
-octanol ( 6= 10.3), rn-butan:

varlue (o) for solvents n

Cold crad
14.5) show a increasing trend. Why 7

12 The solubility parameater

(3= 11.4) and methanol (& -
13 Why osmometric method for molecular weight determination is preferred ove
viscosity and GFC maethods 7
polymerization of styrens

1 of divinylbenzene (DVB) is added in the
ion exchange resin. Why 7
oto and bio-degradation of polymers.

14. Small amoun
for use as an
Cile one example each for ph

of rubber is carried oul ?
stabilizers for colloidal dispersions.

15
16. How vulcanization

17. Block and graft copolymers are very good

Substantiate.

18. Explain why alloys formead from two or more different metals often have superior
properties compared to the pure metals.

19. What is a porous bearing 7
minium are good conductors of electricity,

20. Metals such as gold, silver and alu
but titanium and mercury are not. Explain.
SECTION — €
Short paragraph questions. Answer any four queshons. Each question carres

3 marks.
arization.

lify the concepl of r.ing opening polym

21. Exemp
mechanism of coordination polymerization using Ziegler

22, Briefly llustrate thie

ratta catalyst
e weight-average molecular weights

273 Describe any one method for measuring th

ol polymers
A Dapict, how o ) -
ryoscopy helps in determining the molecular weight of a polymer 7

h——..
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25. Exemplity gas phage Polymerization reactions
26. Detine and
describg Micelles and discuss their role In emulsion polymerization
27 Wnile a briet

g lustrat -
28 llusirate the sol-gel process for the synthesis of ceramics

SECTION - D

Essay lype questions. Answer four questions. Each question carries § marks

28 A} Discuss the mechanism and kinetics of step reaction polymerization
OR

B) Elaborate various parameters associated with physical properties of polymers
and factors affecting them.

30. A) Portray the principle and experimental set up ol GPC technique tor the
fractionation and molecular weight determination of polymers.

OR
B) Explain the Flory Huggins theory of polymer solution,
‘ 31. A) Give a note on various types of degradation of polymers.
OR

B} Enumerate various reaction strategies for the preparation of graft and block
polymers.
32, A) lllustrate the varlous magnetic properties associated with materials.
OR

B) List and axplain the preparation and properties of various metal il
the manufacture of ool materials
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SECTION - A

Answer all questions in a word or sentence. Each question carries 1 mark. (Bx1=8)

1. What is transmission coafficient 7

Distinguish between collision complex and activated complex.
State steady state approximation.

Distinguish between prototropic and protolytic mechanism of acid base
catalysis.

a0 P

Explain the term KLM with reference to Auger electron spectroscopy.
Distinguish between associative and dissociative type of chemisorption,

What do you mean by electro kinetic phenomena ?

m ~ @& O

What is streaming potential 2

SECTION -B

Answer eight questions.

Answers may be in one or two senlences. Each question
carries 2 marks.

(Bx2=16)

9. For the reactions A- B A—* ,C find concentrations of A, B and C as

function of time.

10. What is the effect of pressure on the rate of gas phase reactions 7

11. How would you follow a fast reaction by NMR spectroscopy 7

PT.O.
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and specific H+ o, catalysis

ENtropy of actiyapior, at 500

28. Briefly discuss electrophoresis.



3 K21P 0970
SECTION -D

nswer efher 'a’ of ‘b’ of each guestion Each question camies 6 marks (4x6=24)

@ a) Brefly discuss Collision theory of reaction rates.

OR
b} Dhscuss brety

) Relaxabon method
v Flash phototysss

30 a) Brefy discuss

Somenot-Hinshelwood theary of biranching chain
reachons

OR

1) mmnmmmw

reaction between H, and B, Denve
the rate law

3 a) Denve BET AAsormpbon wotherm
OR

) hscuss theory and apphications of ESCA

42 a) Wie a bnefly account of the methods for delermenation of molar mass of
polymers

OR
b) Driscuss Donnan Memibrane equilibturh What are s apgitatinns 7
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Torries 78 brpgrs

Mar WMares &
SECTION - A

Ansuse all questions i a word

“r mentence Each gueston carmes 1 mark (Bx1=8)
1

Expiains the term threshoid anergy in collision thery of reacton rates

2 Dishne relaration tirries
TJltlTlrltJul'i-r‘ hﬂ'.-'*#":"‘.:rl #"ﬁlfjr"u"!‘-l g

mpler and van't Holl Comgiesx
Whiat i LAy wah effocy »

What 15 surace [HERTUre

#J' E’f".-l'l'd|r| tEsrer HLI. H"h FETEFF;W:": i Aug,&r Fj-liljﬂ'j".iln E{JEL"F&?HJJ{J]’
State Harr - Sehultz ryle

et iryes L LH

o

#.nf_’..ﬂ!if Huh' qu;:i:.h;_‘,nq:' ﬁn':’,'.ﬂ"—:f% maf e N Cne O TWo LEFEnrey Each sl
LAarnes 2 marks,

(Bx2=18)
9. Decomposition of NG, Cl tollows the mechanism

NO.CL-—° »NO, - CI
NO.CI.Cl % . ND, - CI
Derive the rate law

P.T.O.
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y Defing enthalpy of activation, How 1S it related to activation a
11 ;

fergy e Je o

a1 fiest order reaction b) second order gas phage oy, 25 ge.ﬂ. E
11 How would you follow fast reactions by NMR spectroscopy 7 Y a::;ﬂ
12 ‘What is secondary salt effect 7 ” Ef‘aﬂ
13 What is ‘cage effect’ ? - “;;
14, Write Taft equation. Explain.
15 What is the application of LEED in surface analysis 7
16, Spentaneous adsorption is always exothermic. Why 7 B
17. Distinguish between activated and nonactivated adsorption, 2

18. What is stem model of electrical double layer 7
18. Explain with example micelle,

20. What is sedimentation potential 7

SECTION-C
Answer four questions. Each question carries 3 marks.

(4x3=12)
1. Show that for the rigid sphere madel of bimolecular reactions Absoiute Rate
Theory agrees with simple Collision Theory,
22. Discuss relaxation method of studying fast reactions.
23, Decomposition of acetaldehyde follows the mechanism given below, Derp
the rate law.
CH,.CHO—-—, CH, + CHO
CH, + CH,CHO —%, CH, CH,CO
CHCO %, CH, + CO
2CH, —+, CH,

24. Briefly discuss Michaelis-Menten theory of enzyme catalysis.

‘
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25 Denve Gibbs adsorption isotherm.

K20P 1081

26. Write BET adsorption isotherm. Show that it approximates to Langmuir
adsorplion isotherm under limiting conditions. What is the limiting condition 7

27. Briglly explain Donnan Membrane equilibrium,

28. Derive an equation 1o show the relationship between ditfusion coefficient and
molecular size.

SECTION -D

Answer either 'a’ or 'b’ of each question. Each Question carries 6 marks.,  (4x6=24)

29. a) Discuss Absolute Rate Theory of reaction rates.
OR

b} What are the drawbacks of Lindemann's theory of unimolecular reactions 7
How is it modified ? Discuss.

30. a) Write mechanism for photochemical reaction between H, and Cl,,. Derive
he rate law.
OR

D) 1) Compare kinetics of reactions in solution with the kinetics of gas phase
reactions,

i) Derive an equation to show the effect of dielectnic constant of the madium on
the rate of ionic reactions.

31. a) What are the methods of determining surface area of solids 7 Discuss
OR

o) 1) Show that for competitive adsorption of two gases A and B, the fractional
surface coverage 0 , for adsorption of gas A is given by
- __b*F_*
" 1+b,P, 4 bP,

(P, and Py are parial pressures of A and B b, and hE are constanis)
iy Discuss theory and apphcations of XPS.
32. a) Discuss briefty stability of Colloids.
OR
b} Derve an equation for zeta potential from electro osmotic measurements
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SECTION — A
aAnswar all questions (Each in one word or sentence). Each question carries
1 mark

State principle ol microscopic reversibility

2 Whal is collision cross section ?

What is Tall equation 7

Distinguish between protolropic and protolytic mechanism.

What is surface pressure 7

Distinguish between associative and dissociative type of chemisorption.

s

nooa

Lyophilic colloids are generally stable. Why 7
Sugges! one method of determining number average molecular weight.

o ~ @

SECTION - B

Answer eight questions. Answer may be in one or two sentences.
Each queston carries 2 marks.

9, Define steric factor, How is it relaled to entropy of activation 7

10. Explain the term polential energy surface.

11. Deline enthalpy of activation. How is it related to energy of activation ?

12. Account for the explosion limits in H, — O, reaction.

13, Distinguish between dittusion controlled and activation controlled reactions.

PT.0.
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14

15,

16
17

18.
15
20.

21
22

23.

24,
25,

26.

27

28,

Distinguish between Vant - Hoff complex and Arrhenius complex.

Define micelle. How is it formed 7 e
What do you mean by ESCA 7 Name two ESCA technigues.

Enthalpy of adsorption is a function of surface coverage. Justify the statemer. »
Explain osmotic pressure mathod of molecular weight determination

What are the models of electrical double layer 7 Explain.

What is Donnan Membrane equilibrium 7

SECTION - C

For the reaction A + B ——— C, derive equations for k,andk
Briefly discuss Lindmann's theory of unimolecular reactions.

Decomposition of ethane takes place by the following mechanism. Derive the
rate law

C.H,—&, ocH,.

CH; +C;H, — ,CH,.+ CH,

C.H,. —2 3H +CH,

H, ~E?H,-—k‘ »C,H,

(- represents radical)

Briefly explain Langmuir - Film balance experiment.

One gram of a solid required 130 mi of N,(correctedto 0°C and 1 atm, pressure)
to form a monolayer. Calculate the surface area of the solid. Cross sectional
area of N, is 16.2 A*

What are the factors affecting stability of colloids 7 Discuss.

For the dissociative chemisorption Ao ..= 2A ads. derive an equation
for the fractional surface coverage @ using Langmuir thegry.

Define isosteric heat of adsorption. How is it measured ? Explain.
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SECTION-D
et either A or B of each question. Each question carries 6 marks

; ) Brefly discuss relaxation method of studying fast reactions
OR

g) What are the assumptions in simple collision theory ? Derive an equation
for bimolecular rate constant using the theory.

30, A) Write mechanism for photochemical reaction between H, and Br,. Derve
the rate law.

OR
B) Derive Bronsted Bierrum equation, Discuss.

1 A Briefly discuss Rideal mechanism for bimolecular surface catalysed
reactions.

OR

B Write a briet account bf the methaods for the determination of sudace area

of solids.
12 A) Briefly discuss light scattering method of determining molecular weight
| of macromolecules.
OR

B} Deline zeta potential. HOW S it evaluated ? Discuss
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SECTION-A

Answer all questions, each in one word or one sentences. Each question carries
1 mark.

@ N O ;oA W N

Unimolecular gas phase reactions follow first order kinetics at high pressures
and second order kinetics at low pressures. Justify the statement.

For the reaction A —*» B —* C, find steady state concentration of B.
Define Michactis mention constant.

Write Hammeit equation. Explain the terms.

Define isosteric heat of adsorption.

Distinguish between activated and nonactivated adsorption.

Define zeta potential.

Suggest one method each to determine a) Number average b) Weight average
molar mass of macromolecules.

SECTION-B

Answer eight questions. Answer may be in one or two sentences. Each question
carries 2 marks.

9.

How would you determine entropy of activation ?

P.T.O.
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10. Defing :
a) Steric faclor )
bj Threshold energy with reference lo collision theory.

11. Define volume of activation. How Is it determined ?

12. Distinguish between general acid and specific H* catalysis.

13. What is secondary salt effect ?

14. What is branching chain reaction 7 Write one example.

15. Write Gibbs adsorption isotherm. How is it verified ?

16. Calculate the wavelength of electrons accelerated by a potentia) of 1000 v

17. What are the assumptions of Langmuir adsorption isotherms 7

18, What is stem model of electrical double layer represent graphically 7

18. State and explain Schultz Hardy rule,

20. Define electrokinetic phenomena, List the various electrokinetic phenomena
SECTION-C

Answer four questions. Each question carries 3 marks.

21. For two parallel reactions A —*» B and A —X 4 C derive equations for the
concentration of A, B and C on a function of time. Represent graphically.

22. Shaw that for the rigid sphere model of bimalecular reaction show thal absolute
rate theory agrees with simple collision theory.

23. Write rice Herzteld mechanism for the decomposition of acetaldehyde. Derive
the rale law,

24. Derive an equation for the influence of diglectric constant of the medium on the
rate of ionic reactions in solution

25, For competitive adsorption of two gases A and B show that the fractional surlace

hj.P't sG] 585
covera =& A ____ P, and Py are the partial p res of A

and B, b, and by, are the equilibrium constants for the adsorption of A and B.
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26. Whatis Donnan Membrane equilibrium ? Discuss jts applications
7. Briefly discuss Langmuir film balance experiment

28. What are the factors affecting stability of colloids 7 Discyss

B) Write a brief account of the methods of studying fast reactions.
30. A) Discuss briefly Somenoft Herishelwood theory of branching chain reactions
OR

B) What are the mechanisms of acid base catalysis

31. A) Derive BET adsorption isotherm.
OR

B) Write a brief account of the methods for the determination of surface area of
solids.

? Discuss,

32. A) Derive an equation for zeta patential from alectrophoresis.
OR
B) Discuss light scattering method of determining weight average molecular
weight.

<< /
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SECTION - A

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

1

;o LN

&

. Give one example for a metal complex with coordination number 5.

The structure of Ko[MI{CN),] i1s

The term symbol for Mn®* is

Name two calibrants used in Gouy balance.

When an yellow complex [Nifen),]Br, is dissolved in pyridine a blue solution is
formed; why 7

Why chelate effect is considered as an entropy effect 7

. What are ‘naked clusters’ 7

. Give one example for transmetallation reaction. (Bx1=8)

SECTION - B

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

9.

Do you find any difference in the geometries of (Mn(H,0).F* and [Mn{H, O} ?
Substantiate your answer.
P.T.O.
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10. What is meant by nephelauxetic series 7 Explain.

11. Calculate the LFSE for an octahedral cobalt (Il) complex for m‘rici;
Aq = 275 kimal~! and the electron pairing energy P = 250 kJmol™.

12. What is meant by spin crossover 7 Explain with an example.
13. Calculate the number of microstates for d* configuration,
14. Account for the intense yellow colour of ceric ammonium sulphate solution.

15. State and explain Irwing-William order of stability.

18. The rate of substitution reaction of Cr(CO); is very low, consistent with a low
spin d® complex; but the isoelectronic complex [V(CO);NO] is very reactive,
why 7

17. Differentiate between electron exchange and alectron transfer reactions.
18. What is meant by oxidative carbonylation reaction ? Explain with an example.
19, What hapticities are possible for 1,3-butadiene ? Sketch the interactions.

20. Give any two synthetic applications of Grignard's reagent. (8x2=16)

SECTION-C

Short paragraph questions. Answer any four questions. Each guestion cames .
three marks.

21. Comment an the spectral consequences of Jahn-Teller distartion in copper (1)
complexas,

lanic radii of M2* ions are expected to decrease smoothly from Sc®* to Zn®*

But the change is not regular, Why 7

23, Assign the electronic transition in [V(H,O)s]** with the heip of Orgel diagram

22

24 What is meant by spin-orbit coupling ¥ Explain,

95 \Write a note on photochemical reactions of fransition metal complexes,

Derive the relaticnship betwean stepwise and overall formation constants of a
metal comples.
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27. Gve an ACLOUNt of the SyNthesig and s ?
28, Discuss the factors that fayg o, "
ur the format
9N of metal clusters (4x3=12)
SECTION - )
Essay type '
¥ WYDE questions Answer foyr AQuestions. Each question Carmes six marks
29 A) What are ' | .
usetul in IE;EE:EETEEE“:TWME i 2 o Whet o
limitationg 2 anste

30. A) Destribe the Gouy meth

N metal complexgs 7 What are its
OR

s salient faa : i x
on the stabilty of metal ey tures, What is the effect of r-bonding

od for determining

. the magnetic moment value of
ning out the signifi

solid metal complexes. B cance of Pascal's constant in this

study.
OR

B} Calculate 10 Dg and i value for the
the tollowing spectral data.

Vy = 10,000 cm™, v, = 16,780 cm™"
tor free NE* jon.

complex spacies [Ni(MeNH, ). 12+ from
V3 =27,320 cm~! and f = 1030 em-"

31. A) Discuss the A, D and | mechanisms of substitution reactions in octahedral
matal complexes.

OR

B) Whnat is trans eftect 7 Discuss the syninelic applications of trans affect with
sullable axamples.

32, A} Draw the catalytic cycle and discuss the reaction
in Monsanto acetic acid process.

OR

B) How is ferrocene synthesised % Give an account of its reactions and
Structure,

s and mechanisms involved

(4x6=24)




X‘Ilﬂllllll - «17P 1300

Third Semester M.Sc. Degree (Reg/Supplimp.) Examination, November 2017
CHEMISTRY
CHE 3C.08 : Inorganic Chemistry — Il
(2014 Admn. Onwards)

Time : 3 Hours Max. Marks - 60

SECTION-A

Answer all questions in one word or one sentence. Each question carries 1 mark.

3- 3-
1. Calculate the spin-only magnetic moment value for [FeFgl and [Fe(CN)gl -

2 What do you mean by CFSE?

a. Derive the ground state term symbol for Fe2+ and Cro*.

4 Find out the CFSE for a o octahedral complex having Ag = 25000 cm~' and
pairing energy P = 15000 cm™ "

5. Chelate effect is considered as an entropy effect. Why 7

. What do you mean by Irwing-William stability order ?

7. Whatis metathesis reaction ?

g Calculate the number of metal-metal bonds in Co 4(CO)y2 (Bx1=8)
SECTION-B

Answer any eight questions. Answer in two or three sentences. Each question
carries 2 marks.

g. What are the limitations of valence bond theory ?

P.T.O.
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10. Tetrahedral complexes are always of high-spin. Why

11. The structure of [Mn(H,0),)?* is octahedral whereas [Mn(H,0)¢]** is 2
letragonally distorted octahedral structure. Why ?

12. Asolution of MnSO, is feebly coloured or almost colourless while that of
KMnO, is intensely coloured. Give reasons.

13. What is meant by spin crossover 7 Explain with an example.

14. For [Ti{H,0)g]**, the absorption maximum due to d-d transition was found at
20,000 cm™". Calculate its LFSE,

15. Differentiate between kinetic stability and thermodynamic stability of metal

complexes.

16 Explain isomerisation reactions of metal complexes with an example.

17. Give two examples for photochemical reactions of transition metal compiexes.

18. Discuss the structure of LICH,.

19. What is fransmetaliation reaction 2

21 mhmm{mﬂ
Gm““‘amﬁﬂlnfaam Wwwﬂﬁﬂﬂ Numbers 4

22 Draw the g orbital spl :
i ; SPIting diagrams foy
fields. Give reasgns for such type of :mliﬂ'lrﬂhﬂdfai and

ting patter, - "° PN ligang
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513" and assign the pu&sible electronic

iscuss the pH metric method for determining the stability of a metal complex

77. What doyou mean by hapticity of organic ligands 7 What hapticitiés are possible

- for meimtuwingmmpnunda‘?
a) 1,3-butadieng

b Dibenzene chromium
gketch the interactions.

nrg.anunﬂl.alﬂit: compounds with an

o8, Explainthe migratory insertion reactions of
(4x3=12)

example.
SECTION-D

Essay ype questions. Answer any four questions. Each question carries & marks.

) = a) Sketch the molecular nmltalmagramsinrnmahedm! nickel(ll) complex with
o -bonding only and discuss its salient features. wWhat is the effect of
n-bundmunthasmhiﬁwnimamimmms?

OR

b) Compare and contrast the VB theary and CF theory of co-ordination compounds.

the Gouy method for the determination of magnetic moment value

0. a) Describe
1al complex. Discuss the imporiance of Paa-:a'l'smnﬂtammmis

of a solid me
study.
OR
b) Howdo orbital contributon andqinmﬁlmrpﬂmaﬂmmw magnetic
moment value 7 Discuss the application of magnetic moment measurement
in the structural investigation of nickel(ll) complexes.
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31, a) Discuss the mechanism and rate law expression for subst
octahedral transition metal complexes.

OR

b) Describe the factors that favour the formation of metal complexes. Outline

the spectroscopic method for determining the stability of metal complexes.

42 a) What are the factors that favour the formation of metal-metal bonds in metal
clusters ? Discuss the structure and bonding in [Re,Clgl*™

o )

b) Draw the catalytic cycle and discuss the reactions and mechanism

involved in Monsanto acetic acid process. (4x6=24)

B,
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(2018 Admission Onwards)
CHEMISTRY
CHE3C.09 : Organic Chemistry — lll

& Time:3 Hours Max. Marks : 60

SECTION-A

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

one mark.)
1. Qut of cis- and trans- isomer of cinnamic acid which is
wavelength 7

omer absorbs at higher

2 |n an organic com ound, there is no absorption in the region of 1600
cm, 1%{1 cm™ aﬁd 1500 cm~'. This gives a sure proof absence of which

functional group ?
4. Write the multiplicity of signals of CH, - CH, - NH, in

4. How will you account triplet splitting patterm of CDCI, at
3¢ NMR ?

5. Write the source of the electrons, which required fo
Mass spectrometry .

&. What do you mean by Nitrogen rule 7
7. By which name reaction oxetanes can be prepared 7

'H NMR spectroscopy.
576, 77. 78 ppm In

r the bombardment in El

~

8. Write the structure of 1,2 4-triazine. '[Bﬂﬂ

SECTION - B

(Answer any eight guestions. Answer may be in two or three
question carries 2 marks.)

sentences. Each

9. How will you account the difference in the value of &, in the following two

compounds ? Discuss in detail.

a) CH,CI-173nm  b) CH,l - 258 nm.
p.T.0.

o d
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10. It we add 20 mi of CCI, to 4 ml of ethyl alcohol how the position of O-H stretching o
frequency of ethyl aicohol is varied from the pure state ? Give a suitable o
explanation. ;
11. Calculate the jl'ﬂ'llll of Fﬂilﬂw]ng compound h}r Epp‘y]n_g Woaoodward Fieser rule,
CH,
e J J::
sk s
Ln..-""'""\.\_h._-:ﬂ‘l
i)

12. On oxidation 2-propanol will be conve
: rted to propanone. Ho ;
the progress of this reaction by IR Epﬂctmaggpﬁ W can you monitor

13. g‘?%MEEﬂH*'MB shows ir_l Its 'H NMR spectrum two peaks at & (ppm) 2.34 and
-73. Assign these two signals and comment about the signal positions.

14. What is the order of chemical shift of :
{ protons attached 1
primary carbons ? Explain why, to tertiary, secondary,

15. How can you distinguish ethyl benzene from m-xy| .
s ylene by "*C NMR

16. The proton decoupled "“C NMR spectrum of C_ H Br. qi
: gives only two si
Write the suitable structure of the compound emr.‘iIII e;p[;in why sp::tmm rﬁ?:\:.uss;

this pattern.

17. How will you differentiate 3-methylcyclohexene f
Mass spectrometry 7 yepe rom 4-methylcyclohexene by

18. What is the importance of meta stable peaks 7 lllustrate with example

19. Discuss a method for the synthesis of 1,2 4-triazole with reaction

20. Explain the method of synthesis of coumarin.
(Bx2=16
SECTION - C :

(Short paragraph questi '
it g lons. Answer any four questions Each question carrieg

21. What are batho, b
i ' "'¥PS0, hypo and hyper chromie eh:
UV-V i spectroscans s bl Examplgs,c shift of absorption bands in
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|, paplain e usage

| A compound with

i :.r;:l T Tlﬂ. 5H It T:ulat Tamm"' C.H,0 shows peaks at § (ppm) 9.8, s, 1H
another compound thhm;:gzrﬂm hydroxylamine tollowed by PO, resulted
2210¢m ' anda 'H NMR g, A lormula CH N which showed an IR peak

onalat § pppm) 7.3 tructure of
these WO COmPpounds writing the ot O s, 5H. Deduce the s

Which s t:e* pl_ﬂlarrm pasition of electrophilic substitution reaction in imidazoles
and why 7 Write examples for important slectrophilic substitution reactions in
imidazoles. (4x3=12)

SECTION - D

E£szay type questions. Answer four questions, Each question carries 6 marks.)

7 AY Explain Woodward-Fieser rules in predicting the 4 of dignes. o,
p-unsaturated carbonyl compounds and arenes with examples.

OR

B) Discuss the concept of group frequencies in IR spectroscopy for structural
alucidation lustrating with difterent classes of organc compounds.

&8 A) Discuss :
i} Simplfication of com
i) DEPT spectroscopy
) CIDNP.

plex spectra by using high field NMR

OR
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29. A) Deduce the structure and stereochemistry of the compound T-ﬂth sm
spectral data. Explain the pattern of each and every Signa
explanation.

i) UV - 284 nm, 308 nm
i) IR - 1690 cm™'
i) 'H NMR -  (ppm) - 6.7 (dd, J= 16 Hz, 8 Hz, 1H), 7.40 (m, 5H), 7.45
(d, J= 16 Hz, 1H), 9.75 (d, J = B Hz, 1H)
iv) '*C NMR - & (ppm) - 128.2, 128.3, 128.8, 131.0, 134.0, 152.0, 193.0.
v) Mass - m/z - 132, 131, 103 h
OR

B) a) Deduce the structure of the compound from the following spectral data.
Explain the pattern of each and every signals with suitable explanation.

i) Molecular Formula- C, H,.0O,
ii) 1R- 1730, 3000 cm™!
jii) '"H NMR - & (ppm) - 6.8 -7.3 (m, 5H), 4.3 (t, 2H), 2.93 (t, 2H), 2.0 (s, 3H)
iv) Mass - m/z - 73, 91, 149, 164
b) Fragmentation pattern in carbonyl compounds.

30. A) Discuss the structure, synthesis and reactions of
i) Thietanes
i) Oxadiazoles \
iil) Quinolines
OR

B) Discuss the structure, synthesis and reactions of
i) Selenophenes
ii) Pyrans
lii) Azepins. (4x6=24)
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Third Semester M.Sc, Degree (Reg./Suppl./imp.) Examination,
November 2017
CHEMISTRY
CHE3C.09 : Organic Chemistry — Ili
(2014 Admn. Onwards)

Time : 3 Hours Max. Marks : 60

SECTION-A

Answerall questions inone word or one sentence. Each guestion carries onemark.

Benzaldehyde absorbs at a lower wavelength than cinnamaldehyde. True or false 7

—

Amide carbonyl absorption is at lower frequency in FTIR. Why ?
Why are enolic hydrogens deshielded in "H NMR spectrum 7
How many lines are observed in the '3C NMR of CDCl, 7

]

Benzaldehyde shows a base peak at 105 and a fragment peak at 29. What does
these correspond to 7
An alky! halide shows two peaks of the same intensity at 94 and 96. What is its
structure ?
What is the major product formed when benzophenone reacts with isopropene in

preseice of light ?

8. What is the best method to prepare 1, 2, 3-triazole ?

PT.O
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Answerany eightquestions. Answer may be

SECTION-B
two or three sentences. Each questign

carries two marks.

.

10.

11.

12

&

14,

1=

16.

| &

18,

19,

-1
1.Butene shows two strong stretchings in its IR at 3320 and 2180 cm™". What

does these correspond to ?
Butadiene shows a higher &, of absorption in UV than ethylene. Why ?

How can the presence of an OH in & compound be confirmed using NMR  #)
spectrascopy 7

A compound CqH, O, shows the following 'H NMA values

5 7.98 (2H, d), 7.45 (2H, d), 3.82 (3H, s) and 2.3 (1H, 5).

identify the structure.

What s McLaﬂaﬂy rearrangement ?

if butane is the carrier gas used in the CIMS of acetophenone, what is the value
of the peak [M+C4Hg] 7

Provide the structures of benzo(b] furan and benzo[c] furan.

lliustrate the Fischer indole synthesis.

What difference will be observed in the IR spectrum of salicylaldehyde compared
4-hydroxy benzaldehyde 7

Predict the '3C NMR values and DEPT signals of the cartions in ethano

Acetophenone can be distinguished from 4-methyl benzg dahyiie usin
speciroscopy. Justify the statement. g mass

How can isoquinoline be synthesized ?
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SECTION - G

short paragraph questions. Answer any four guestions Each fgueshinn carmes
three marks.

21 Explain the effect of solvent polarity on the UV ahsorption of a ketone.

22 Predict the IR stretching frequencies of the following functional groups
i) CN
i) NH,
ifiy NO, and
) CHO.

23 Depict the 1D and 2D proton NMR of isopropyl acetate.

24 |na 500 MHz NMR spectrometer a proton resonates as a doublet with resonances
at 1759 Hz and 1752 Hz. Calculate the chemical shift of the proton.

25 Explain the principle and working of ESIMS.

26 1. 4-Dicarbonyl compounds are sources of 5-membered heterocycles. Justity
the statement by providing 2 examples.

P
=]

What are metastable ions 7 What is its imporiance ?

28 Apply the Woodward-Fieser rules to calculate the maximum wavelengtn of
absorption of the lollowing molecules |

i
a (1 :ﬂj: J

||
b) QQ\{
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SECTION-D
I ix marks,
Essay type questions. Answer any four questions. Each question carres s

29. A) An o, f-unsaturated aldehyde C4H,O shows an absprpir;-n ban: mtha:
maximum wavelength of 220 nm (€ = 10,000). A solution of this s uw;
absorbance of 2in a 1 cm cell. (i) Calculate the mncenlrﬂifuﬂ of the alde 1.!1:1&
in g/L. (ii) What happens to the absorbance of this soultion if the concentration
1s doubled ?

OR ~
B) Arrange the following in the order of increasing IR stretching frequencies :

Cyclobutene-1, 2-dione, cyclohex-2-enone. cyclopent-2-enone and tropone.
Explain your anwer.

30. A} Molecular formula of a compound is CaHz0.. IR spectrum shows signals at
2900 and 1727 c™. Proton NMR signals are found as triplet, quartet and
singlet at 5 1.2, 4.2 and 8 respectively. Elucidate the structure of the
compound.

OR
B) Elucidate the structure of two isomers A and B of molecular formula CgH,BrO.,.
The proton NMR signals of A and B are as follows A - & 2.8, 5 : 3 sets of
ArH's, 2 sets of doublets 7.2 -7.4: 7.44 - 7.48 (dd):7.52-7.6 (dd).B: 5 2.8,

symmetric aromatic protons, 7.6, dand 7.8, d. IR signal of A is at 1698 o1
andBis at 1688 cm, )

31. A) Explain the major ionization modes used in MS.

OR

B) What spectroscopic technigues can be used to

differentiate
2-nitroaniline and 4-nitroaniline ? Explain. between

32. A) llustrate the Hantzsch pyridine synthesis.
OR

B) 1. 3-Dipolar cycloaddition is a major route for 5-membe
synthesis. Give examples and explain. "ed heterocycle




