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,/ Candidates are required to give their answers in their o{ Attempt All questions.
,/ The.figures in tlte margin inclicate Eufi Mnrks.
{ Assunrc ,;uitable tlata if necessary.

l. What is Daniel cell? I'iow do you measure standarci reciuction potential of silver
eieetrode? Calculate the emf of the ^ follorx,ing celi at standard condition,
Ni/I{i** (0.5ivf) i, ,.\g- (0.4M) ' Ag. Given, E0Ni,rNi*- i'0.25v, ro agi ag = -0.gOv. fi--2+21

2' Define Buffer capacity. l{ow does basic buffer solution reserve its pH value on the
addition of small amount of strong acid or strong base? A buffer is made by mixing
400m1 o1'0.3M CHTCOOII with 200rn1 of 0.6 )\1 CHrCl0ONa. Calculate the pH of thI
resulting buffer" (Pka:4.74) 

t I+Z+2)
3. How does cataly-tic promoter enhance the rate oj'chemical reaction? Explain intermediate

5. What are the major sources of u'ater poltrution? N,{ention ihe effects and remedies of
oxides of Sulphur. 

!2_ 3l
6. How are silicones prepared? \,Vrite its applications. i3+21
7 . write down the preparation and uses of "feflon anrl epox\r resin. [2"131

8. Explain the variable oxidation states and color compouncl tbrmatiol of typical transition
l? q-? (relements. r_., -.- i

9. What are typical transition elements? Why are they called so? Explain why Cu'
cornpounds are diamagnetic r,l'here as Cu' ' compounds are paramagnetic. l1+l+,3 |

i0. a) What is meant by EAN of central metal ion in the complexes. Calculate the EAN of
central metal ion in the complex of [Co(NFI:)oCl]2 . t3l

b) Write the iUPAC name of fi-iilorving coorclination coinpounrls: 
121

(i) KIPICl:C,{H:)l (ii) [Pt(Py)4]lPrcl4l (iii) [Ni(en]zclz.i (ir'.1 [co(NHi)sSO+]Ct
1 1, Fiow cioes valance bonci theory expiains the geometry anC magnetic behavior of iNiClrJZ

compound ibrmation theorl, of cataiyst.

4. How is giobal warming causeci dtie to air pollution? Write
r,varming and its possible remedies,

[2+31

the c,-rnsequences of global

[2 13]

12.5*2.51

[1+4]
I / \r
LL--'l

l? (rL-.- J

and [.ii (CN) a]2' complex ions?

12. What is a plastic explosive? Write doq,n the preparation and uses of l'N1'and TljG.
13. a) What are paints? Mention the requisites of ar good paint.

b) How does grease work to reduce fi'iction in colliding srrfaces?

14. Explain the geo-rnetricnl isomerism with a suitable erample. \\/rite the possible stmctures
af 2,'3 dichlorofentane and shr:.*'enantiomers ancl,Jiastereomel's in thcrn. l2+3)

15. Explain the mechanisnt of bimoiecular nucleophilic substitgtion reaction with a s*itable
erample. Why inversion prociitct predr:minatcs more than retention procluct in 56l
reaction? 

14+11
i6. Explain Ei and E2 reaction mechanism with examples. [3+21

*rj<*
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What is single electrode potential? Fiow Standard l{ydrogen Electrode can be used to
rn€asure the standard electrode potential cf copper electrode? Explain with ceil diagram,
cell notation, electrode reaction and ceil reaetion" Find the emf of the foltrowing cell at
25"C. I l-+-?+?1

Fe l Fen* (0.2M) li ag* (0.lM) / Ag
Given, EoFen* / Fe: -0"44V and EoAg+/Ag: + 0"80V

Rxpiain the mechanism of basic buffer solution taking suitable exarnple. What is the pi{
of tlie solution when 0.2 moie of I"ICI is added to one iitre of a solution containing lM
each of acetic acid and sodium acetate? Assume the total volume as one 1iter, (Ka for
CI{TCOOH: t.8 x10-5) [2+3]
Explain adsorption-theory of heterogenous catalrrisis with a suitable example. Point out
any two"industrial applications of catalysis. [3 +2]

What is global warming? What are the possible consequences of unconkolled global
rvarming? Mention the major sources of particulate matter that pollute the air and its
adverse effects. [l +l +3'|

What are the main sources of water pollution? I{orn, rvater pollution affects the
orga*isms? Meirtion the possible remedies of vvater pollution.

a) What are inorganic polymers? Wrlte their characteristic properties.

b) IIow is pol5,phosphazene prepared? Write its applicaiions.

Y/rite the preparation and uses of Teflon and F,poxy re sin.

i
.1.

4"

5. life of
[2+2+ 1l

i-? {t

[2.s1

12"sr2.s)

Explain the variable oxidation states and colour compound formation of typical
elements.

Explain the following:

a) Tendency to form complex compcund by transition eiement.
b) Catalytic properly of transition element.

transition

[2.s f2.51

l, {r? (l
L-.J ".) |

[F.eF6]?' is more paramagnetic than l]-e(CN)6]r , explain rvith the heip of vBT approac]r" i5l
Write the ItiPAa name o1'the loilorvinu complexes;

a) [Co(Ntt;)+ Clr] NOr
b) [cr (H_,( ))4 (N]]r)2lr
c) [Pt 0{F{r)2 (]}rl
d) [;\1(C:C+];l''

10.

11.
l-51

- . -_ J -O--" .'-_-. a)-. .__-.*;=:--_

.4.ssu*te suiluhle tlctttt il ne ccsr'Lir't'

BE



12" what are lorv and higli explosives? Write the preparation and uses of TNT and guncotton.
\,Vrite its uses. - -'--- o-'^"' 

l2+3]
13. a) what is lubrica.t? write the functions of lubricant. 

13]b) write an account of fire retardant and heat resistant paint. 
LZI

14" a) Explain geometrical isomers with examples. 
e1b) Write all possible stereoisomers of 2, 3-dichtroropentane and differentiate them into

enantiomers anrl diastereomers" 
I3I

15" Explain why SN: reaction gives product with inversion of configuration with exarnple.
I{ow does polarity of solvent and nature of nucleop}rile affeci SN1 ieaction? t3+2]

16. Explain the reaction mechanism of tert-buryl chloride with alcoliolic NaOH. I)efine
Saltzelfs rule u,ith suitable example. 

v a l*vrr' 11 
[3+21
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l.Explaintheapplicationofelecttochenricalcc.ilandelectrolyticcellinengincering..|he
ernf of the *sll.

Zrr(s) / Z,rt)* \{).1M) /i Cd2- (lvlr) / Cd(s)

has been l.o,;nd to be equal to 0.3305 r,olt at 29sK. Calculal,e tlic vaiue of Mi. Given:

EozrJzr'n:+(S.76Yatrd E0ctcc2n = +0'40 V [2*31

Z.Wliydoesdilutionhastioei.fectontiiepFtrofbufferscllution?Describeitu.ithtlreirelpof
a suita'hle inathematical equation, vy'hat mass of NH+CI must be added to 0'5 I- of i'0

molllNI{: soiutioir," rr.ta a.solurion rvith apH cf }.0? Assume no change in voiune'
L +::l
L- J.I

lGiven: Kr of NH.r: 1'B x 10''i'

3.I)efirr*alrtoc,atal}sisanilpromilters'Explaiilthecontacttheorycfcatalysis*'.n.u'',0,.,,{j..,
exatnPlc'

4. What is globai rvarn'iing? Y'ihat are the possible col1sequences of uncontrolled globai
' 

*uirringiMention the inajol soulces <rf particutate mattir that pollute thr air **O tn*tfrur*ri

adverse efl'ccts.

5. Write dou.r: the major scurces of water pollution and riention its harmful effects' Discuss

tlre possible .e*edies to control'a'ater pillurion' 11+2+2]

6. write the preparation antl use of polyphosphazine'.Give the structure of cyciic an<l cros:r

iinked struclure of silicone a-nd mertion its application. [-? +2]

7 . \r/hat is meant by conrlucting poil,nrer? write tlie rnethods of preparation arrd appiication

of Teflon and Bak'eiite.

8. Explain:

a) lJi2u ion has lorvcr magnetic moment than Cct2* ion'

Ul transiti'-rn elements forrn significant number of complexes'

9. Give reasons:

a) [Ti(H2O)6f* is coloured while [Sc(HzO)a]'* is coiourless'

Ul 2r, Ci 
"na 

Hg are not considered true transition elements'

10. state EAN rule and its significance. Predicr the stability and magnetic

[CuCla]2'on the basis of EAN rule'

Give the nomenclature of folloq'ing complex compounds:

a) Na:[AgFa]
b) [Fe(FI2C)6]S0+
c) fNi(Co)41
c) tAg0'rH:)zllFe(CN)q]

Ii*1i
I?+ili- " s

f1 al
l-t--.1

behaviout of
[2f 1+2]

eEi-, eei. BEX. BCT, i Pass



I 1. Justify:

a) tNi(CO)al is tetrahedral while [Ni(CN4]2- is square planar'

;i iC"FrFtlon is a high spin co*pl"* and [Co(CN)6]'- ion is a low spin complex'

l3+2J

12. Wite the preparation and uses of TNT and TNG. !\'hat are the requirements of gcod

- 12+-2+11
exploslVe r

i3. Mention the main functions of a lubricant. In w'hat coneiition a solid lubricant is used?

Give an account on var*ishes and emulsion paints' [2+1+2]

14. Drarrr all the possible slereoisomers of 3-bromobutan-2-o{ and specify whether they are

opticaliy active or not. Identi$ alt the possible enantiorners and diastereomers" IJoes the

p'r"*** of two chiral carbon atoms always make the rnolecule opticaily active? Explain

giving exampies. [3+2]

15. Explain Er reactions rviih reference to dehydrohalogenation of haloalkane and give an

account ofsaytzeff's rule. [3+2]

16. Why does SNr reaction gives both retention and inversion isomers? Explain SNz reaction

mechanisrn with referenJe to hydrolysis of alkgl halide. [2+3]

**t
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:ii:l:;;;ili;i1;;i;:f :';T}:;';llf ;lJ:fi Jl*:;*;ili;----/ Attenryt All questions.
,/ The figures in the rnargin indicate Full Morks./ Assunte suitable data if necessary.

l ' a) Write the mechanism. of basic buffer. What are the criteria for buffer system? [2+1]b) Calculate the pFIof mixture containing l0 ml of 0.1 M ammonium chloricle solution andthe same volume of 0.2 M ammonia solution. (poo fo. ammonia solution is a.74) t2)
2- what is ''roltaic celi? The value of n!",, tor the reaction: 2411,1 + 3cd2* (aq) ) 2AI3+1u6 *

3Cd(.)is 1.26 V. Calculate the E..11at 30oC. Given that: [Al3*] :0.5M ana ;Cdt*1 :0.2M 
[2+313' what are catalysts? Explain the adsorption theory of catalysis lvith a suitable example. poir.rt

out criteria of catalysts used for industrial prrpor.. 
[r+3+1]4' []ou' is acid rain caused due to air pollution? Write the conseqr"rences of acid rain and itspossi.ble remedies. 

LZ+3)5' 
"\/rite 

do'uvn the major r,vater pollutants and their harmful effects on mankind. Mention theirpossible rernedies. 
t5J6' \'\/hat is collducting polymer? Mention preparation and use of the polyurethene and Epoxyresin. 

u+.2+217' \\/l:rt is fii:er l'eirtftrrced nolr'rner? Gire the preo.:r';ti..n aucl ai-.plicaticls oipoi-tphospirazenes
arrd Polymeric Sulphur nitride (SN)". 

Ll+2+2)B' a) why are transition elements called so? which of the 3d series elements is not a transitionelement and why?
b) why do transition erements form significant number of comprexes? uiil

9. Explain with suitable reasons: 11 <1,) 4a) compo,nds of transition erements are usua,y corored. ,z'ttz'5f
b) The presence of unpaired electrons make a ,ubrtun". paramagnetic in nature.

1 0' a) what is meant by EAN of central metal ior, in the complexes? what is the significance ofcalculating the EAN. Calculate the EAN of the central metal ion in the complex
[cr(H2o)6]3*. 

,, . . 

rrrvlsr rvlr ,'| 
[1+l+1]b) write the IUPAC names of the folloi,ving coordi,ation compounds. 

L2l(i) [pt0]ro)14[pt(cl)4] (ii) [Ni(en)2 clrfr* (iii) [coQ.*Hr)+ctr]* (iv) Ka[Fe(CN)o]
11. Hou,does valence bond,theory explain the formation of [Fe(F)6]3-. Also predict itsmagnetisrn and geometry r.vith reason. L- - \^ /ur ' r rrr 

p+21
12' what are Plastic explosives? How can you prepare TNT? why is detonator required for tireexplosion of TNT? 

U+2+21
13' a) What are h-rbricants? Mention the irnpoltance of lubrication in engir-reerilg. [1+1.5]b) Show your acquainrance to paints. v'^.,,1vv^'r5' L' 

f)'.il
14' a) write the llecessary corrditions for a compound to sholv geometrical isomerism.b) Explain e,antiomers and meso-.o,'rpou,",d, with exarnpres. 

[2.5+2.5]
l5' what is r'leant t''v sI reaction? Explain the mechanisrn for the nucleophilic substitutio,reaction that proceeds lvith an inversion of 

, 
configuration. why does inversion productpredominate more than retention product i, sNr? 

"'-r 
ll+3+l]

16' what do y611 mean b1' elimination reaction? write the mechanism for dehydrohalogenation ofbromoethane in alc. KOH. Show your acquaintance to Sa5,t7sff,s rule. 
t b2+2]

***
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1. What is standard electrode potential? Horv is the standard dlectrode potential of zinc

electrode determined? Calculate the emf of the following cell at 25"C. Ll+2+21
FelFe* (0.i N,I) llcr*" (0.2 M) lcu
Given EoFe* lEe: -0.44 V and EoCu*/Cu : +0.34 V

2. Derive Henderson's equation fbr basic buffer solution. How much amount of potassium

acetate in gram should be added in 0.5 M solution ofacetic acid so as to prepare a buffer

solution of pH 4.5 (Ka fbr acetic acid: 1.8x10-5). [2+3]

3. Defrne catalyst. Horv does a catalyst alter the rate of a reaction? Expiain adsorption

theory of catalysis with a suitable example. [1+1+3]

4. What dg you mean by water pollution? N{ention iis major sources and control measures. L1+Z+21

5. a) Vhat will be the effect of increasing concentration of COz on the atmosphere? [2 5l

b) Describe the role of CFCs in the depleiion of ozone layer with the photochemical

reactions. [2.5i

6. What is inr:rganic polymer? Give an account of preparation and uses of chalcogenidc

glasses. Also mention the uses of silicones. 11'2121

7. Write the preparation and uses of Nylon-6, 6 and pclyurethar,es' [2.5+2'5]

8. Mrat arc transition elements? Why do transition eiemetits show variable valency?

Explain tire stability of various oxidation states rvith respect to 3d series elemcnts. U+2+27

g. Why does the presence of an unpaired elcctron make a ccmpound paramagnetic? Explain

it rvith magnetic moment measurement. Why Cu(I) is diamagnetic b'.it Cu(lI) is

paramagnetic? [1r 1]

10. Expiain the fonnation of [Fe(CN)eja- & [FeF6,]i- on the basis ol vaience boud thecry' anC

also predict their magrretic property. T1 <-!'l < 1

Lr!- r l,J I

11. What do,v.;u understand by principal ancl auxiliary vaiency of thc ccntral ion in ocmplex

conipound? Illustrerte ti:cm in La[Fe(C].D]r. Nar:re the lbllowing complexes by IUPAC

system.

i) K2[PtF6,]

ii) Na:[Al(CzO+)r]
iii) [Cr(}.Jil:)qCl:1"
iv) [CoC.lH:)sNOz.lClz [-1+2]

Exarn. Reqular:/Back :
1..

Level BE Full Marks 80

Programme
BEL, BEX, BEI, BCT
RAM. BIE. BAG. BAS

Pass Marks 32

Year / Part Ilii Time 3 hrs.



12' What are low and high explosi'res? Write the preparation and appiications of
trinitrotoluene (TNT) and trinitroglycerine (n'{G). 

11+2+2}
1 3 - a) what are lubricating oii ? Mention the funetions of iubricating oils. 

I I +21
b) Show your acquaintance to the applications ofpaints in the fieid of engineering. IZJ

i4. a) What are geometricai iserners?'Write the criteria for a comprmd to exhibit geametrical
isornerism.

b) Show yout acquaintance to enantiomers and diasteromers giving suitable example.
15' .Wh{ is meant by !ry reaction. Explain the mechanism of the reaction bei,*,ee;r 3,' alkyl

halid and aqueous NaOH.
[!+4]

t2l

i-rl

16. write the mechanism of dehydrorrarogsnetiolr *f tertiary alkytr halide ,.vith
example. Write your accluaintance rvith Sa,ytzeffls rule.

***

a suitable

13+Ztr
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.--z l. What is buffer solution? Calculate the amount of sodium acetate in gram required to

prepare a buffer solution havigg pH 5.1 with one liter of 0.2N acetic acid solution. Ka

value of aceticacidis 1.8 x 104: 
' 

t2+31

Z. Write the points of differences between electrolytic and galvanic cell. Frorn the given

information answer the follou'ing questions'

Eo = 0.24V [Ni*J = O.1M

[Cd*1= 0.01MCd+ Cd** + 2e' Eo = 0.40V [2+3]

a) Identify anode and cathode while constructing the galvanic cell with reasons-

bi Write the symbolic representation of the galvanic cell when above given

electrodes are couPled.

c) Calculate the enrf of the galvanic cell thus constructed at25"C.

3. Define heterogeneous catalysis? Explain the absorption theory of catalysis with an

example, List two criteria for choosing a catalyst for industrial purposes' U+3+1]

Ni+ Nil* +2e

4. Point out the major water
measures.

pollutants, their adverse effects and write its controlling
11+2+2)

*'5. 
What are the mail gases responsible for causing greenhouse effect and how are they

released ilto the atmJsphere? Give arl account to control the release of these gases. ll+2+21

6. Give an account of conducting anC biodegradable polymers. Write down the preparation

of epoxy resin. Point out the important applications of epoxy resin and nylon - 6,6- I2+l+2J

7. What are inorganic polymers? Give an account of chalcogenide glasp and polythiazyL Il+2+21

B. What are transition elernenis? Are all the d-block elements considered as tlpical

transition elements? Justify your answer with reason. t1+l+3]

9. Explain with reasons:

a) Trapsiticn elements and their compounds show catalytic property

b) Compounds of Zn* are colourlesJ and diamagnetic but those of Fe* are coloured ad
paramagnetic W+251

10. a) Differentiate between primary and secondary valencies in complexes.

b) Write dgwn the IUPAC name of the following complexes.

i) KlAe(cNhl
iD [Fe(HzO)e]Clz
iii) [Pt(NHr)zclzJ
iv) [Co(1.{H:)qClz]*

t3l
l2l

Full IIIarks 80

BEI., BEX, BCT, Pass Marks 32
gArgE,llE, !49



-

11, In the given two complexes [NiCL]2' and [Ni(CN)r]2' both have four co-ordination
number but their geometries and magnetic properties are different. Justify these facts
using VBT approach.

12. What are primary and low explosives? Write the preparation and uses of Nitro cellulose.

13. a) What are lubricating oils? Write the importance of lubrication in engine.

b) What are paints? Write the characteristics of good paints.

14. a) Srhat are geometrical isomers? What are the criteria for
geometrical isomerism?

13+2)

[2+3]

[1+1.5]

[1+l.sJ

a compound to show

ll+1.51

b) Write the points of differences between enantionmers and diasteriomers with suitable
example of each. 12.51

15. Write the mechanism for the nucleophillic substitution reaction which takes place with
only inversion of configuration. Write down the effect of substrate on the rate of SNI and
SN2 reactions. [3+2)

16. What do you mean by elimination reaction? Describe the mechanism for the reaction of
3" alkyl halide in alcohclic alkali. U+41

**t
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a) What is strrdard hydrogen electrode? Give cell notation of cu electrode with it.

b) From ttrc given electrode couple E0F"/F.** =0.44vo1t, [F.*J=0.SU and

Eo or,E* -- -0.80 volt, [Ag *]= 0.2M. Write the (i) electrode reaction (ii) net cell
reaction (iii) cell notation (iv) EMF of Fe-Ag cell and spontaneity of the cell reaction. [2+3J

a) What is buffer action? Describe the mechanism of acidic buffer solution with a
suiable example.

b) 60 mL of 0.5 M acetic acid is mixed with 40 mL of 0.25 M sodium hydroxide
solution. What will be th* p" of the mixture? (Given Ka: 1.85*10's) 13+21

What-are promoters? Describe the adsorption theory of catalysis with a suitable example.
Point out criteriaof catalysts used for indusffial purpose. u+3+l l
a) What do you nrean by chlorofluorocarbons? Mention their photolytic reactions in the

upper atmosptrere.

b) Why are the oxides of sulphur and nitrogen assumed as air pollutants? [3+2]

What are the major sources of water pollution? Mention their adverse effects and possible
remedies. 11+2+2J

Nylon and Teflon are different polymers. Explain. Give the preparation and uses of epoxy
resin. l3+2J

What are chalcogenide glasses? Give an account of prepar4tion and uses of network
polymers of sulphur. U+41

a) Why are transition elements called so? Are all d-block elements called transition
elements? Justit/ your answer with reason. [1+2]

b) Why do transition elements from significant number of complexes? l2l
Explain. Why?

i) Paramag from SC to Mn and then decrease to Zn.
ii) Znz* salt ts are coloued
iii) Fe+3 co than Fe*2 [2.5+1.5+l]

f O, [Co(NH, )u I- and [Cof, f- are both octahedral but shows marked difference in their

l.

3.

4.

5.

6.

7.

8.

9.

magnetic properties. Explain. [2.5+2.5]



'll
ll.Differentiate between double salt and complex salt. Write the application of Werner's

theory of co-ordination compound. [3+Zl
12. a) Write the characteristics of a good paint and explain the method of application of

paint in galvanized iron.

b) What are lubricating oils? Write the chief functibns of lubricants. t3+21

13. Write the points of diflerence between high explosives and plastic explosives, Mention
the preparation and applications of TNT [2,.s+2.5]

14. All the diastoreomem are stereoisomers but all the stereoisomers are not diastereomers.
Explain. Describe the chemical method for resolution of racemic mixtue. t3+21

15. Differentiate between nucleophile and electrophile. Explain the mechanism of
dehydrohalogination of 2-Bromo -2- methylpropane. [2+3]

16. Write the reaction mechanism of SN2 reaction with a suitable example. How does it
differ from SNr reaction? t3+Zl

+{.*
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\-- I ' What are the criteria for buffer system? How rnany grams of sodium benzoate should be
added to 160 mL of 0.13 M benzoic acid solution to obtain a buffer with a pH of 4.3?
[pKa value of benzoic acid is 4.2] [l+4]

2. What is single electrode potential? Can its absolute value be measured? If not, how is the
problem solved? Describe with a suitable example. 

U +4]
What is meant by catalytic poisoning? Explain intermediate compound formation theory
of catalysis referring suitable exampre. p+3I
How is global warming caused due to air pollution? Write the consequences of global
warming and its possible remedies. 

t2+3J
What do you mean by point and non point sources of water pollutants? Give an account
of primary and secondary processes of *aste water treatment to control water pollution , [Z+31
Wh-at is biodegradable polymer? Write applications of carbon reinforced polymers and
chalcogenide glasses in engineering. r -'J ^---- 

t5]

3.

4.

5.

6.

7. Hou'your acquaintance to polyurethanes and Bakelite.

8. What are transition elements? Why are all the transition elements not
typical lransition elements? Explain the electronic configuration of the
elements.

[2.5+2.5]

considered as

first transition

ll+l+3J
9' a) Why do transition elements show variable oxidation states? Explain with reference to

3d series elements. . 
tl+2]

b) Explain why compounds of Ti3* are coloured but those of zinc are colourless. Izl
l0' What do you understand by a chelate and a chelating ligand? Describe Sidewick theory of

co-ordination compounds with an example. Wriie down the IUPAC names of the
following cornpounds. 

[z+2+ll
(i) Nar[Al(CrOo)rJ (ii) [Co(NHr)oClrJ+

I I ' How does valence bond theory explain the formarion of [Fe(CN)6Jr- . Also explain
whether this complex is inner or outer orbital and why? p+zJ

12' What is plastif explosive? How can you prepare TNT from benzene? why does detonator
require for the explosion of TNT? 

U+z+z)
13. a) What are lubricants? Mention the functions of lubricants. 

t2.51
b) How is paint applied on wooden articles? p.sl



l
14. a) What is geometrical isomerism? Why is trans-isomer more stable than Cis-isomer?

Why is geometrical isomerism not possible in propene? t3]

b) Find out E or Z configuration in the following molecules. tzl

(i) 8r
\"t 

- 
I(-- *]/

T

-F
t cf

CrhS

F\

f
(iii) \ -/

C=C
i 

v\

gr

Cghs

chs

CJ5
(iv) tC=C'

7\
chl

r
0tl

15. What is rneant by SN reaction? Explain the mechanism for the nucleophillic reaction that
proceeds with and inversion of configuration. Why inversion product predominates more
than retention product is SNr reaction. ll+3+ I J

16. What do you mean by elimination reaction? Write the mechanism for
dehydrohalogenation in primary alkylhalide. Show your acquaintance to Saytzeffs rule. U+2+21
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l. What is non-standard electrode potential? Calculate the emf of the cell obtained fiom
given eiectrode reactions.

Fe* 10.2M)+2e- -+ Fe Eo = ( - 0.44 V )
\-; Ag + Ag* (0.1M)+2e- E0: ( - 0.s0 v ) t1+4J

2. Define Buffer. Derive Henderson's equation for acidic btrffer. Calculate the pH of the

solution formed by adding 0.4 g of NaOH on 500 mL0.2 M acetic acid. pKa for acetic

acid: 4.74.

3. What is autocatalysis? Distinguish between positive and

examples. How does poison paralyze the activity of a catalyst?

4. a) What are Freons? Describe their role in the depletion
photochemical reactions.

b) How does carbon dioxide cause atrnospheric pollution?

lr+2+21

negative catalysis with
ll+3+ll

of ozone layer with the

[2+31

l2l
t3l

12.sl

[2.5]

[r+2+21

5. What is air pollution? What are the main pollutants of air and their sources? Give possible

remedies of air pollution. tl+2+21

6. What are biodegradable polymers? Write down the preparation and uses of Nylon and

Teflon' [l+4]

7. What is inorganic polymer? Give an account of preparation and application of network
polymer of Sulphur in engineering field. Also mention the two uses of silicones. [1+3+1]

8. a) What are solid lubricants? Under what condition, they are used.

b) Mention the requisites of good paint. Explain the method of application of paint in
galvanrzed iron.

9. a) Why do transition elements fonn connplexes? '

b) Why are most of the compounds of transition elements are coloured?

10. a) Why do the transition metals show paramagnetism?

b) Why do transition metals exhibit variable oxidation states?

11. What are principle and auxiliary valencies of the metal in the complex compounds?

Illustrate with suitable example. Write the IUPAC names of

a) NalAe(CN)zl
b) [Go (NHr)+HzO.Cll Clz
c) [Ct (en):] Clr
d) Iq [Mn (cl)b] [3+2]

12. Explain the foranation of [Fe(CN)u]'" and [FeF6J3" on the basis of Valence Bond Theory

and also predict th.cir nragnetic properg'. l2+2.+!l



1] 13. What are high explosives and low explosives? Write the preparation and uses of TNT. [2+31
14. a) Define enantiomers and diastereomers. pl

b) Write all the possible stereoisomers of tartaric acid. Does tartaric acid has meso form?
Explain with reason. [2+r]

15. Describe the mechanism for the conversion of Bromomethane into methanol in presen@
of aq' alkali. Why does SN2 reaction take place with stereochemical inversion? [3+21

16. What is elimination reaction? Explain the reaction mechanism for the
dehydrohalogenation of tertiary alkyl halide. [1+4]

++rf

.\
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l. Define electrode potential. How do you measure standard electrode potential of zinc

electrode? Find the Emf of the followipg cell at 25"C.

cn/cu*-( a.2w)l / Ag*10. t lvI; I ng
Given: EoAg*/Ag: 0.80V anC EoCu/Cu* : -0-34 V

i Wt u, are the criteria for buffer system? Calculate the weight in
to prepare buffer solution with 2 litre of 0.2N NruOH
(Ko = 1.8xtr0{)

3. How does a catalyst increase the speed of a reaction? Explain
Explain wilh an example the adsorption theory of catalysis.

of sulphur and nitrogen make water acidic?

5. Write notes on:

a) Acid rain
b) Ozone depletion

6. \Vhat iJpaint? What are the requisites of good paint? Show your familiarity with the
types of paints.

7. a) Write the preparation and uses of polyphosphonitrilic chloride.

b) Write the types of silicones and their uses.

tr+2+21

4. What are water pollutants? Write the major source,s of water pollution. How do the oxides

gram of NH4CI required
solution with pH : 9.

[2+3]

heterogeneous catalysis.

[ 1+1+3]

11+2+21

12.5+2.5J

u+2+21

l2.s]

12-sJ

,---^d. \Vrite short notes on Bakelite and Teflon. 12.5+2.51

9. Write the important characteristics of explosivesi'Give the preparation and uses of TNT?
Why does detonatot'required for the explosion of TNT? I2+2+rl

10. What are transition elements? Write the electronic configurations of the I't row transition
series. The paramagnetism of substance is due to the presence of unpaired electrons"

Explain.

11. Give the reasons for the features of the transition metals.

a) Most of the transition metal ions are colored in solution.
b) Transition metals are well known to fbrm complex compounds.

12. a) Differentiate between complex compounds and doubie salts.

11+2+21

b) Write thd IUPAC neune of the following complexes compounds and find the Effective
Atomic Number of the central meial in these complexes. t4]

(i) [Co$IH3)6]Cl3
(ii) [Cr(HzO)+Clz]Cl
(iii)[Cu(NH3)a]So+
(iv)K:slAlFcl

[2.5+7.5]

Ii]



b
13. Using VBT, explain as to show the two complexes fNi(CN)+]'- and tNi(Co)ol have

different structure but do not differ in their magnetic behavior. t5l

14. a) Write Cis, Trans and Z,E notalion for the possible isomer of but-2-enedioic acid.

b) Distinguish between enantiomers and disterioisomers. Give an example
your answer.

15. Write the mechanism of the reaction of tertiary alkyl halide with

a) Aqueous NaoH
b) Alcoholic KOH

to support

12+31

12.s+2.s]

12.5+2.51

16. a) How does the reaction of bromomethane occur with aqueous caustic soda?

b) Explain the reaction mechanism of dehydrohalogenation of I" alkyl halide.

++*

t
;E}
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i. Define buffer capacity and buffer range. Calculate the concentration of sodium benzoate
that must be present in 0.1 M benzoic acid to make a buffer solution of pH 3.7 (K. for
benzoic acid is 1.8 x 10{) 12+37

2. What is electrode potential? How does it originate? What will be the reduction potential
of Znz*lzn electrode when zinc metal in contact with 0.1 M HzSOr at25"C. Given
Eo**= +C.768V. U+l+31

3. Define heterogenous catalysis. Describe the absorption theory of catalysis with suitablb
example. Write any two criteria of choosing catalyst for industrial purpose. tl+3+1J

4. Global warming is one of the buming issues of the world. Point out major causes of
global warming, its impacts and also control measures. U+2+21

5. What do you mean by water pollution? What are the major water pollutants, mention their
adverse effects. 11+2+21

6. Explain preparation and uses <if polyphosphazines and polymeric sulfur nitride. {2.5+2.51

7. What is biodegradable polymer? Mention preparation and uses of the following. U+2+27

a) Epoxy resin b) Polyurethane

8. Girp reasons for 12.5+2.51

a) Cu(I) is diamagnetic u,here as Cu(II) is paramagnetic.
b) TiO2 is white but TiClr is violet.

9. Give reasons: [2.5x2]

a) The components formed by symbol 'V' element in +5 oxidation state are colourless
but those formed in +3 oxidation state are colourful.

b) Transition elements are mostly paramagnetic.

10. What do you mean by effective atomic number? Give IUPAC name and calculate the
effective atomic number ofthe following complexes. U+4]

a) [Fe(CN)o]3-
b) [Ae(NHr)r].
c) [Ni(CN)c]*
d) [c(H2o)d]'*

I l. What are the inner orbital and outer orbital complexes? Explain formation of [Fe(CN)6]+
on the basis of valance bond theory and predict its magnetic behavior. 12+31



. , ij ,-,:i+:jr?. iii i.

t

.:

!

!

12. Explain why SNI reaction gives both retension and invertion isomers but SN2 gives only
invertion isomer. Write the rnechanism of given chemical reaction. 12+31

(CH3)3C-Br+ NaOH + (CHr)rCOH+NaBr

(aa)

13. Distinguish between enantiomers and diasteriomers. Show these isomers in 3-bromo-2-
butanol. 12+31

14. What is an explosive? Classify explosives with examples. What is the requirement of
good explosives? U+2+21

15. What are eiimination reactions? Write the differences between Er and E2 reaction
mechanism taking suitable example. [+4]

16. a) What is lubricant? Write about the application of different types of lubricants. U+21

b) Write the characteristics of good paint. Lzl
+**
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l. How does electrode potential originate? Define standard electrode potential. Write the

r cell notation and cell reaction of Zn-Cu cell. l2+l+27

2. What is meant by buffer solution? Calculate the concentation of soditrm formate,

HCOONa, that must be prcsent in a 0.10M solution of formic acid to produce a pH of
3.S0. [K for formic acid is 1.8x104]. [l+4J

3. Explain the terms: (a) Homogeneous catalysis (b) Catatytic poisoning (c) Promoters. [2+1.5+1.5]

4. What are major $ases responsible for causing green house effect and how are they

released into the atmosphere? Give an ac0ount of the globel efforts to control the release

ofthese gases. tl+2+21

5. What are the main sources of water pollution? Write the effect of water pollution on

mankind. Mention the measures to control water pollution. ll+2+21

{. Write short notes qn: (a) Sulphrr based polymers (b) Polyphosphaziires. [3+2]

7. a) What are monomers of: (i) Polyurethane (ii) Nylon 6,6 (iii) Bakelite (iv) Epoxy resin. tzl
b) What are the engineering application of : (i) Polyvinyl chloride (ii) Conducting

. polymer.

, 8, Why do transition metals: (i) Form complex compormd (ii) Exhibit variable oxidation

' st'Ies tl+2+21

9. Why are 3d-series elements calted transition elements? Give their characteristic on the

basisofvalency. , 12+31

10. Differentiate betweeri low spin and high spin compiexes. Explain the geometry and

magnetic betaviour of [Ni(CO)a]o on the basis of valence bond flieory l2+3;l

ll.a) Differentiate between complex salts and double salts. Calculte EAN of the central

metal atom in Fe(CN)o l2.5x2i

b) Write the IUPAC name of the following co'ordination compormds.

12. a) Mention the importance of primary and low explosiyes. Give the preparation and uses

ofTNT and TNG.

13. a) What are lubricating greases? Give thcir functions.

b) Showyopr acquaintance with 6ryes of paints

$r

-!

tsI

L

u+2+21



r- I

I

i

i
i

14. What is optical activity? Give the sterioisomers of tartaric acid. Would you expect the

following compound to be optically active? Explain. U+3+U

HOOC COOH

15. How do SNI and SN2 reactions differ in haloalkane? Mention the factors which regulates
the reaction. [3+21

16. What do you mean by Elirnination reactions? Explain the reaction mechanism for rhe
dehydrohalogenation oftertiary alkyl halide. 12+31

tt+

H

I

c
I

Br

H

I

C

I

Br

l

I
I

I

I

a

{

I
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1. How does a galvanic cell differ from an electro$ic cell? Calculate the emf of the
following cell at 25oC gving electrode reactions and cell reaction.

cqG)cd+t(0. 0 1 M//cu*i(o. sM)cu(s)
Eocd*/cd : -o. 1 4ov, Eocu*/cu = 0.34v

2. What is a buffei solutiou? Discuss the mechanism of buffer action with suitable
examples.

3. What is meant by iatalysis? poini;rit its importance. Oiscuss
formation theory of catalpis with suitable exanrples.

4. Brief discuss sonrces of organic and-inorganic substances responsible for water pollution.
Point out their adverse effects possible remedies.

5. a) What is meant by global warming? Give its causes and corseque,lrces.

b) What is the photochemistry behind ozone layer depletion?

6. a) What are chalcogenide glasses? Give their uses.

b) Give the preparatioir and applications of silicone rubbers.

7. a) Give thepreparation and applicatious of bakelite and pcilyuethanes.

b) What are the advantages of conducting pollmers?

r. a) What are transition elements? List the industrial application 3d fiansition elelnents.'

b) Vfhy do transition ele,ments show variable oxidation states?

9. Explain the foilowing features of nansition elernents with refeiencd to 3d tansition
series:

a) -Formation of complex compounds

b) Formation of colored compounds

10. Differentiate between complex salts and double salt. How does Werner's theory explain
the bonding in complex salts?

11. Write the formulae of following:

r) Potassium hexacyanoferrate (iII) : : ' :

ii) Trioxalatoaluminate (III) ion
iii) Trist ( ethylenediamine) chromium (III) chloride
iv) Bis (benzene) chromium(0)

[1+4]. :

..'.,..a.-t..r-','

intermediate compound

u+1+31

[3+2]'

t3l

121

12.5) '

[2.s] '''
l4l

tll
'lt+21 

,

t21_.

[1+4]

13+2)

[l+4]
121



-1-03 ::,., *ues Vr-r.re boncl t.rcuri exp.laur the ;brmatio; of [i.IiG\fi)rf': .pt.iai'ii it
magnetic behaviour.

12.Whatare low explosives? Write their uses. Give the preparation and applications glycerol

trinitrate.

13. a) What are lubricating oils? Indicate their importance in engineering.

b) What are paints? Discuss any two tlpes of paints indicating their applications in
urgrneering works.

14. a) What are geometical isomers? Gve an exarnple specifying Z ondB configuration.

b) Show your familiarity with enantiomerisrn diastereomerism.

15. Discuss the unimolecular nucleophilic substitution reaction mechanism in alkylhalide
showing the stereochemistry. What type of solvent favors this t1rye of mechanism?

16. What is meant by elipinatioR reaction? Discuss El and E2 reaction mechanisms.

t3l

[2+3]

121

t3l

121

t3l

[4+l]

ll+41
*+*

-

::. -::. '.. ,-"'. .:, i : - _ ;. .. , l"t , '., " -, i,:: l; .:::. ". i-: :::r.r i:. I . ;: .:: '-
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1. What is meant by standard eleckode potential? Give the electrode reactions.and calculate
the emf of the following cell at 25oC. [1+4]

Fe* : Fe 
++r +el, Eo = 4.7TV

..::.,::':.: ..;.[Nitl=0.2M,[Fe+]:g.i1yg[Fe+I.:lM. . ..':, ',:,,'., ,.,--...' '.'. 'r'i., .-

2. What is a buffer? 1.64 g of anhydrous sodium acetate is addeil to 200m1 of 0.2M acetic
acid. What is the pII of buffer? Calpulate the degree of ionization of the acid in the
solution.(Ka of acid = 1.8x101r U+41

3. Describe the adsorption theory of catalysis with an example. How does a poison parulyze
the activity of a catalyst? Give any two induskial applications of catalysts. [3+1+1]

4. Write short notes on: [3+2]

a) Global warming
, b) Acid rain
' 5. What is meant by soil pollution? Point out the major sources of soil pollution, their

adverse effect and their possible remedies. [+2+1+l]
6. a) rifhat are pollphosphonitrilic compounds? Give-one method for the preparation.of -.: .....,,

polyphosphonitrilic compound and mention the uses. t3l

b) What are silicones? Give anytwo uses of silicones. l2l
7. a) What is a thermosetting polyrr.er? Write down the uses of epoxy rasin. t?l

b) What are conducting and biodegradable polymers? Point out the applications of
conducting polymers in engineeriirg. t3]

8. What are transition eleme,nts? Exptain the variable oxidation states exhibited by 3d series.
Why does the transition elements form allof [1+3+1]

9. Explain the followings: [3+2]

a) Transition elements are good in forming complexes.

b) TiOz is white but TiClr is violet ..' ' '

10. What is complex salt? Give the main postulates of Wemer's coordination theory. [1+4]

n



U

I 1. a) Explain the formation of [Fe(CN)6]a- on the basis of valance bond approach and ' t3lpredict its magnetic behavior.

b) Write the IUPAC name of the followings; ' l2l
i) K3[Fe (CN)61

ii) Na3[Al CzO+)i]
iii) [Co CI.CN.NO2.NHr3]
iv) [Cr CNOr)o]]

12. What are characteristics of an explosive? Give the preparation of glycerol tinitrate
(GTI.I) and trinitrotoluene (TNT). Point out theindustrial applications of explosives.

u+1.5+1.5+11

13. a) Whatispaint? Givetherequisitesof agoodpaint. [1+2]

b) What are lubricating greases? Give their functions. U+11

14. a) Define enantiomers, racemic mixture and meso compor.rud grving one example of
each. Also comment on their optical activity. i4l

b) Draw the structure and specify Z and,E qorfiguration of 1- promo-i chloropropene. t}]
15. Explain the S12 reaction mechanism with reference to hydrolysis of alkylhalide. What
. typt of solve,ut favors this type of path? How can you say that carbocation is not formed

during SN2'reaction? t3+1+11
'16. Write the mechanism of unimolecular elimination reaction.'How does it differ from
::,-:, ,bimolecular eliminationreaction? : [3+2)

*t+

";," :

:1

-"1

I

I

-
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.1. What is normal hydrogen 6lechode? d galvanic cell consists of a metallic nickel plate
immersed in 0.1M Ni(NOs)z solution and a metallic ptate of copper in 0.2M CuSOr
solution. Calculate the emf of this cell. [2+3]

2. What is corosion? Calculate the pH of a resulted solution when 0.1 gm of NaOH is
, added to 200m1of 0.1M acetic acid solution. (pK" :4,.74). U+41

3. What is catalyst? Explain positive and negative catalysis with two examples,for each. ll+2+2)
4. Define heterogendous catalysis. Give a brief accourrt on theory of Heterogeneous

catalysis. [1+4]

5. Give an accourrt uf acid rain? What are the sources of CO and SOz pollutants in air? How-
are they controlled? ' L1+2+2)

6. What is ozone depletion? Explain its causes. Mention the major pollutants of water? L1+2+2)

7. Differentiate thermosetting and thermoplastics polymers. Write the name and the
preparatibn of the organic polymers that. are ur"a 

-for 
(i) 'Preparing ropes and socks

(ii) Preparing non stick cooking utensils. [2+3]

8. What is linear chain polymer? Write the preparation and uses of different types of sulphur
bases inorganic polymers. [ +4]

9. What are d-block elements? Give the electronic configuration of 3d series. Mention- 
which d block metals are not considered as transition as transition metals and rvhy? 11+2+2)

10. Explain the following: [2+3]

a) Transition metals exhibit variable valency.

b) Transition elements.are very good in forming complexes.

11. How does the valence bond theory account for the following faqts? t5]

a) [Fe(CN)6]a ion is diamagnetic but [Fe(CN)o]-3 is paramagnetic

b) [Ni(CO)4]0 is diamagnetic and tetrahedral

I

LJ

I

I

I

i



t

I

12. Identify tire comgrlex ion anri legendo in the compounC [Co(NI{l),,1Ci,. S'rite the fcriitulac
oithef.oi.oln,ingco-ordinationcompounds..:,
a) Dichloro tetra-aquo chromium (III) cation
b) Tris (ethylene diamine) chromium(Ill) chloride
c) Dicyano argentate (I) ion
d) Bfomo p"nia-a**i# cobalt (III) sulfate
e) Sod. hexa nitrito cobaltate(Ill) :*sf) Hexa-cyanoferrate (III) ion "T'

13. Define Dynamite and plastic explosive. Write the preparation, properties and uses of
Nitro cellulose. [2+3]

14. What are greases? Mention their specific uses. Write short note on varnish. l2+l+21

15. What is optical isomerism? Comment why presence of chiral centre is not sufficient for
the molecule to be optically active. [1+4J

i6. Explain the reaction mechanism involved when primary alkyl halide react with alcoholic
alkali and aqueous alkali. lsl

*+,1.

I

I
6a
a,ti':,'"".:.

I

a

-

EI

*
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Grouo A

l. a) Dcrive S-chrodinger wave equation for the wave mechanical model of an atoh and write the significancc of
v and v2.

State Heisenberg uncertainty principle. How this principle goes against Bohr's theorf Explain.

What is de Broglie's equation? Derive a relation between wave length (1,) associated with particle of mass m
moving with a velocity V.

b) Calculate the de Broglie wavelength for a ball of 200 gm mass moving with a velocity of 3x l0r0 cm/sec and
an eleclron moving with the same velocity. lVhat ttrese values indicate?

3. a) What is buffcr actisr? F,xplain cleariy why a solution of weak acid and its salt with a strong base behaves as

b)

2. a)

l5l

ll+31

ll+21

t4l

'.t4l'" "
t4l

t4l

t4l

[2+21

l2+2)

[3+3]

l2l
t3l

t3l

tzr

ll+31
: 
' " ''' 

'' '6) ',100 #iiiiu u;so. Aa so-g bfzlvf NioH nc mixediogerher: calcutate tre pH bf the resutfirig s6lution.

4. a) What is elcctrochernical series? Write its applications.

b) Calculate the crnf of the cell: Ni/Ni*(lM) // Pb* (lM) / Pb at 25oC

Write down is cell reaction. Standard electrode potential of Ni and Pb are -0.24V and {.l3V.erpectlr"ly
at 25oC.

. Group B

Explain why transition metals'(i) show variable oxidation states and (ii) form large number of complexgs.

Write down thc uses of silicones.

Write down the conditions nircessary for hybridization. Discuss the t)pes of hybridization in SF5 molecule.

Explain the formation of N2 molecule on the basis of VBT.

' 
tFe(CN)u]t and [F€F5]'], both are octahedial cornplexes. What is the difference betweqr the-two? Explain on
the basis of VBT.

Write down ttre IUPAC names of the following co-ordination compounds (i) IG[Co(C$sCa]
(iD [Pt C{ (NOrXr.iHrr] (iii) [Pt (O[O{]L(iv) &lHcr.l.

9R
Write down the main poStulates of Werncr's co-ordinatiOn theory.

The formation of inner orbital complcxes of Ni*2 (CN=6) is not possible. Explain with exarnple.

Group C

Explain thc reaction mechanism of unimolecular elimination reastion with a suitable example.

What does SN2 and E2 represents? Write one example of each.

'oR
Explain the reaction mechanism of bimolccular nucleophilic substitution reaction with a suitable example'

Write Er and pinacol pinacolome rearrangemcnt rcactions.

Definc gcometrical and optical isomerisms with suitable cxamplcs and write the differences between

enantiomers and di astereomers.

wtat haDpens when toluuhe is trcated with chlorlne in different conditions?

Describe thc preparation and uses ot'Tcflon and'I'iylon 6,6

What are explosives? Describe the preparation and uses of nitroglycerol.

How ian pu obiain carboiyrrc iiia and *han6Tfiom Grignard'q reagent?

5. a)

b)

6. a)

b)

7-' a)

t6l

t2)

12+41

tzl

[3+3]'

b)

a)

b)

8. a)

b)

a)

b)

.9.a)

'b)
' 10. a)

- - ..,- -.'-'- 
b)

,r_-, . c)

tz'l

tsl

t3l

t4l

tit* -

-Liiel BE .FullMarks' 80

Programme
BEL, BEX,
BCT. BlvtE. BE Pass Marks 32

Year / Part Ufi 'l Time 3 trs.
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Programme
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Year / Part afr Tiqe 3 hrs.

SubJect: - Chemistry

l.
I

, i , , / 
, Candidales, arg. r.g.guir-ed to give their answers in their ory4 yordg as faf as praptlcable.
Attempt any Fiie questions selecting at least Twofrom Grouo A, Ongfroi drouo A and
One.fro* Groua C.

'/ Thefigures in the margin indtcate Futl Marks.
/ Assume suitable data if necessary.

Grouo A

1. a) What is meant by 'buffer solution' and 'buffer action'? Explain clearly, why a

solution of weak acid and its salt with a stong base behaves as a buffer solution.

6) Explain Sornmerfeld's extension of Bohr's atomic model. Calculate the uncertainty in
the position of an eleclron moving with velocity 600 rrls if error in thc ineasurement

2. a) What is electoche, ieal corrosion? Explain the mechanism of corrosion and methqds

b) 1.64 gmof anhydrouslsodium acetate is added to 400 ml of 0.2M acetic acid. What is
the pH of buffer? Also calculate the degree of ionization of the acid in the solution. [8+8]

3. a) What do you understand by the terms c, and c"? How are they related with each

other? Derive the relationship.

b) What is normal hydrogen electrode? Calculate the emf of the following cell at 25"C. [8+2+6]

znlzn* (0.1If) lt Ag* (1.2M)/Ag

' Eo ZnlT-rf =+0.76V

Eo AdAg* = {'80V
4. a) What is Aufbau principle? State and explain (n + l) rule. Write down the

configurations of Cu and Cr. Why don't these elements follow Aufbau principle?

b) Define the terms internal.gnergy change and enthalpy change. How are they related?

Caicuiate the work done 
-when 

one mole of a gas at 25"C and 5 atm. pressure is

allowed to expand isothermally but irreversibly against a constant external pressure of
1 atm. until the intemal pressure is reduced to 1 atm. [8+4+4J

5

GrouP B

a) . What are the conditions for hybridization? Discuss the tlpe of hybridization that

exists in the octatredral shape of molecuie with an example

b) Describe the formation of outer and inner orbital complexes on the basis of valence

[4+4+8]bond theory.



'6. p) Why one d-block elements known as tra.nsition elernents? Explain, why transition

met*ls.(i) fonn colo,rred comporxrds (ii) shsw variablaoxidation-stale.- .

b) lVhat are cyclic siliccr.es? Ho'*' are they form :ri' '! - - : '

l4x4'7. Explain following Bving appropriate reasons.

a) Aqueous solution of iCCillttr)sCllClz gives white ppt with AgNO3 solution but

[CO(NH3)3CIr] does not.
b) CII+ and HzO molecules have tetrahedrai geometry but their bond angles are different.

, .c)- PSts pxistl in nature but NCls does not. , . - ,.. j.:.. ,. _._,. . .

d) o bond is stonger than n bond.

Group C

8. Explain the mechanism involved in the following reactions (a) hydrolysis of methyl
brcnide by aqueous sodium hydroxide. (b) Dehydrohalogination of tertiary butyl
br-omide by alcoholic sodium hydroxide. Give reasons. Why (i) Tertiary U-uWl bromide
undergoes SNr reaction but me&yl bromide.undergoes SN2 reaction. (ii) SNr reaction
gives both retention and inversion products but SN2 reaction gives inversion product only.

14+4+4+4,

9. a) Desc:iAe the fo,flgwiug rvith exaniples,

(i) Enautio.o, (ii) Oiaitereomers (iii) nacemic mixtrne (iv) Meso compound. Justify
the statement "Al[ the diastereoisomeni.are stereoisomers but all the stereoisomers are
not diastereoisomers". -;

b) What happens when (i) Glycerol undergoes nitation (ii) Chlorine is passed boiling
tolueue inpresence of uv light. t8+4+4!,

10. Write short notes on: [8+8'i

a) Addition polymerization grving preparafion of (i) Teflon (ii) Polyster.

b) "'Starting from Grignard's reagent, how would you obtain (i) 1" alcohol (ii) 2" alcohol
(iii) 3'alcohol (iv) higher alkane. [8+S]

.r j,:rj.:'_ ...4 . *,t*t

I
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1
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/ Candidates are fequiredto give.their ansrrers in theii owu words as far as practicable.
{ Attentpt All questions.

'/ Thefigures in the margin indicate Full Marles.
{ Assume suitable data if necessary.

4- Derive Kircbhoffs equation. Calculate the hea! gf formation, CI{a gas if enthalpy of
cobustion of CI{a gas is -890 KJ, the amount of heat evqlved by bunring of coke is
394 KJ and staodard enthalpy of formation of water is -286 KJ. 14+41

OR
'Write short notes on: [4+4]

a) Enthalpy
b) Calorific value of food

I

Group A
t. a) Write downttre limitation of Bohr's atomic theory. t4l

b) What is energy rule? Calculate of wave leugth.of matter wave of elecfion. 12+21

2. a) ltrhatispHscale?WritedoumthelimitationofpHmeter [2+l]
' b) Calculate teh pH change of buffer solution f00 C.C of semimolar l,lILOH and'400 

c.c of N/10 ],trr+ccin whict 20 m0 0f Q.5 N llcg-is,eddQd (trL: 1.8.* lrJ, : .^. : -,[5] .

a..];,, ..,... -;-ji ;r!ri ii'. -: : .,......i j.:,i:L,+:.,r:-:- . . r::""'"i -' '!+ i':;:t:i:;';

''o'*3: " Give the'electro chdni-cai mechanism of corrosiou Calctrlatc the moluity of Fe+ ion in
i the cell when iron electrode is combined wittr standnd LgCAlg, Ctr elec.tode having

I

I

,

.:. .

t.
il
t:
i
i

t.
li

i
I

of

,14+4f

[1+4]

t3l

12+4)

t2l

I

I

I

I

I

I

I

I

5. a)

b)

a)

'b)

Group B

What are co-ordination compounds? Write down the rrain postulates of Wemer's
theory.

How does the valence bond theory explain the formation of tetrahedral complexes?

OR

What are the differences between inner orbital and outer orbital complexes? Explain
on the basis of valence bond theory the structure of [FeF6]].

Write down the IUPAC names of the following compounds.

i) [Co(NH3)4SOq]NOr
ii) Na3[C6 NOz)o]
iii) Na3[A{(c2o4)3]
iv) [Pb(OII)r]2"

I

I



6. a) What are kansi'lon elements? What do these elenients
'i i) form large number of complexes

ii) form coloured compounds

b) Give the four important properties and uses of silicons.

7. a) What are the postulateS of valence bond theory of covalent bond?

11.*i r?i

b) What is hybridization? How does the shape of octahedral molecules better explained
, ,, ,o[th€ basis of hybridizatiqn., : : r ' ;""; .:r']" j::.'; :- :" '' 

[1+4j

lzJ

t3l

t3l

121

8. a)

b)

c)

.9. a)

....,. i.. ...:;:j .''--. -', .-.-*-, rblj

Grgup C

Give an account of stereoisomerism shown by but -2 - ene - 1,4 -dioic acid and.Z -
hydroxypropanic acid.

Differentiatebetween racemic mixture and meso compound.

Write the possible isomers of 2, 3 - dichloropentane and mention enantiomers and
diastereomers. 

.

Explain the SN reaction mechanisan. Which occurs both by rete,ntion and inversion of
configuration.

,pescri!,e the=.nnechaoism involved in the reaction between tertia.y butyl bromide'anri
alcoholic KOH.

t3I

t4l

r4l

I?]

121

["]

t4I

t4l

i

OR

a) .Why do SNr mechanism ocour.in two steps?.

-' b) Why does ttre attack of nucleophile oh tertiary butyl cztrbonium ion mostly prefer; from back side?

, c) Give an account of Pinacol - pinacolone rearrangement and dehydro halogenation of
3 - alkyl halide.

,10.a) .Write the preparation and .uses of polymers formed by the polSmerization of
tetafluoroe thylene and vinyl chliiride.

b) Whathappenswhe,n

i) Grignaxd reage,lrt reacts with ethanol ' -

ii) Methyl benzne is oxidised by acidic chrornl'l chloride
iii) Toluene is tteated with firmiog nitric acid
iv) n-heptaae undergoes aromatisatio:..

-

-
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1. what is rneant by buffering capacity? A research student desires to prepare one litre of a

solution buffered at pH g.00. uow rnany iir*. "l 
ammonium chloride have to be added

to one litre of 0.20 rr,i xrr, to make ,uch a"buffer? [pKu vaiue of ammonia is 4'75]

2. a) Wtrat is normal hydrogen elechode?

b) Calculate the EMF of the fotloq'ing cell at25"C'

EoFe#/Fe*=_0.77V,EoSN**/SN=-0.14vinrr,hich[F**]=0.4M,
[F"o] = 0.1 M tSN*] :0'2 M

3. what do you mean by catalyic poisoning? Explain the adsorption theory of catalysis *ntn 
1r*r1

u+41

lll
t4j

i'i +?+.)l

ia.ver

[3+2]

[2+3]

an examPle.

4. Point out the major sourccs of soil pollution' their adverse

remedies.

5.Giveyourfamiliaritywithwaterpollution.WritetheCFCinr,olveforozone
depletion and harmful effects'

effect and their Possible

6. write short notes on (a) chalcogenide glasses (b) Silicorrcs'

7. What are biodegradable polymers? Give the preparation and uses of epoxy resins and

[1+4I
polystyrene.

g. a) Explain the formation of [Ni${H:)e]z* on the basis of valance bond approach and

predict its geometry and magnetic behavior'

b)WritetheIUFACnameofthefollowingco-ordinationcompounds.

i) Na[Au(CN]zl
ii) K3 [Fe(Cz0+):1
iii) ftcl2 O{Ha)al Brz

iv) [Co C{Hr)o] Clr

g. How does a double salt diffsr from a compiex salt? How does werner's theory explain

the structure of comPlex comPounds?

10.a)Writethegeneralouterelectlonicconfigurationoftransitionelements.

b)Givereasonswhytransitionelementsarecolouredandparamagnetic.

11.a)GivereasonswhyZnandCdarenotconsideredastlpicaltransitionmetals.

b)Explainthemaincharacteristicsof3dtransitionelements.

t3l

Lz]J

12+31

I1l

i4l

121

13l

fixam"
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Frogramrne
BEL, BEX,
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12. List the important characteristics of explosives. Give the preparation and uses of
trinitroto luene (TNT).

13. a) Write the important functions of lubricant. What are salid iubricant and speci$ in
which conditions it is used.

b) Mention the requisites of good paints and write about varnish.

14. a) Define the geometrical isomerism and write an example v/ith Z and E notation;

b) Write the possible isomers of 3-bromo-2-butanol and specify enantiomers,
raxemization and resolution of recemic mixture.

[2+3]

[2.5]

[2.s]

t21

l3l
15. Explain the reaction mechanism for the dehydrohaiogenation of tertiary butyi bromide.

Differentiate between Er and E2 mechanism. [3+2]

16. Give an account of SN reactions. Explain the reaction mechanism for the reaction
between 3" aikyl halide and aquecus NaOH. [2+3j
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1. \\hat is meent b-v sLandard hydrogen electrode'? Explain briefly with diagram. Calcuiate

? the emf of the {bllowing ceIl at25oC Mg,&4g"" (0.1h{)llAg"(lM)/Ae. Given E"Mg'*,Mg
: -2.37 V E"Ag'/Ag: +0.80v ' [3+2]

).. a) 'rWrat is m.eant by hufl'er oa.pacitl,'cf a bulfer solution? I{ow does a solution containirrg

.,1 a mixture cI'benzoic acid and sodinm benzoate maintain its constant pFi value ev*n

/ orr the addition ci small amount of strong acid or aikali? Expiain. 13]

b) Derive Flenrlerson's eqtntion for basic bufler soiution. LZi

3. Show your aequaintance to homogcnous :md heterogeneous catalvsis. Describe the

intemrediate compourtd forrnatir:n theory of catalysis. [2+3]

4. a) What are the main soiirces of rvater pollution? Wrir;e the various impacts of rvater
' pollution.

b; What are the causes of soil pcllution? tiow it can be controlied?

,t
irj
t.l

5. What ere air pollutants? Give a brief,account about the adverse effects of air poiiutants on

' huma:i beings anC their possibie remedies. [2+1.5+1.5]

1 6. S,tat do you meant by criiss iinked polymer? What are the generaj characteristics of
,= inorp,anic polymer? What are ihe engineeiing application r:f *halcagenide polymer? [1+2+2)

7, a) What are fiber reinforced pol-vmers? Write theil appiication in ihe {ie1d of
englrleermg.

b) \lhat are ncn-biociegradable polymers? \\'hat arc thc denrerits of using them?

8. a) Are all d-block elements cailed transition elements? Jusrifi your answer lvith rea.son.

9 Why dc transition etrements called so? {2)

b) Why do tra:rsition elenients show variatrle oxidation state'i Point out the industrial
appiications of3d-series elernents. t3l

{2"5x2)9. Explain u'hr,:

L. a) Compauncls crf Titaniurn in +3 oxidation state are coloured but those in -t4 oxidaticn
' srate are colourless.

h) Transition eiernents lorned signiticanl number of complexes.

10. F{ow rr.,ould you account for the difference in structures and magnetic properties betrveen

, [Ni(Ci+]z- and [Ni(cN4]2-'l [2.5x2]
v

13j

t-? I
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11. a) Name ttre fcllowing compieres by IIIPAC sysrem [2+3]

, i) lc(H2o)scllct2/' ii.; ICo(en)3 iBrj
iii) K2[Nicl4]
ir,) [Cr(C5Ii5)2]

b) }{ow does Werncr's theory cxpiain tlie structures of campiex compounds?

12. lVhat are primary arid lo,,v expiosives? Give the preparatir:n a:rcl uses of glycerol
'2^ trtnitrale. 

[2 
j 3l

i3 a) Wtat is paint? Give the requisites of'a gooil paint. [3 f2j
,z U ti{hat are lubricating oils? Indicate th*ir importance in engineering fiers.

14. a) What isomerisrn is shor+n tr,v butenetlioic acid and r.vhy? [j+2]
> b) Diffbrerrtirte hetu,ccn racuinic rlixl.urc and nreso compound.

15. \!'hat are elimination reactions? Write ttie mechanisrn of E2 rcaction taking an example.
? Sho*,your acquaintance to Saytzeffs rule. {1t2+?-l
16. wha"t do you n:ean by sN reactions? Explain reaction mcchanism for the hydrolysis ol -lo

)_ alky- iraiide by aqueous sorJium hydroxide . [1+r+]


