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CHEMISTRY (Theory)

Time allowed : 3 hours Maximum Marks: 70

4 N\
General Instructions:

(i) All questions are compulsory.
(i) Marksfor each question are indicated against it.

(i) Question numbers 1 to 8 are very short-answer questions and carry 1 mark
each.

(iv) Question numbers 9 to 18 are short-answer guestions and carry 2 marks
each.

(v) Question numbers 19 to 27 are also short-answer questions and carry 3 marks
each.

(vi) Question numbers 28 to 30 arelong-answer questions and carry 5 marks each.

(vil) Use Log Tables, if necessary, Use of calculatorsis not allowed.

QUESTION PAPER CODE 56/1/1

1.  Writeafeaturewhichwill distinguishametalic solidfromanionic solid. 1
2. Define*order of areaction’. 1
3. Whaisanemulsion? 1
4. Why doesNO, dimerise? 1
5.  Giveanexampleof linkageisomerism. 1

6. A solutionof KOH hydrolyses CH.CHCICH,CH, and CH,CH,CH,CH_CI.

Which oneof theseismoreeasily hydrolysed? 1
7. Draw thestructural formulaof I-phenylpropan-l1-onemolecule. 1
8.  GivethelUPAC nameof HN —CH,—CH, - CH = CH.. 1
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10.

11.

12.

13.

14.

15.

16.

Non-ided solutionsexhibit either positive or negative deviationsfrom Raoult’slaw.
What arethese deviationsand why arethey caused? Explain with oneexamplefor
eachtype.

Areactionisof first order in reactant A and of second order inreactant B. How is
therate of thisreaction affected when (i) the concentration of B aloneisincreased to
threetimes (ii) the concentrations of A aswell asB are doubled?

Therate constant for areaction of zero order inAis0.0030 mol L s. How long
will it takefor theinitial concentration of A tofall from0.10M to 0.075M ?

Draw the structures of white phosphorus and red phosphorus. Which one of these
two typesof phosphorusismorereactive and why?

Explainthefollowing observations:

() Generdlythereisanincreaseindendty of dementsfromtitanium (Z=22) to
copper (Z=29) inthefirst seriesof trangition elements.

@)  Transition elementsand their compounds are generally found to be good
catalystsin chemical reactions.

Namethefollowing coordination compounds according to lUPA C system of nom-
enclature

(i) [Co(NH,), (H,O)CI]CI,

(i)  [CrCl (en),]Cl, (en=ethane—1, 2—diamine)

Illustrate thefollowing reactionsgiving achemical equationfor each:
() Kolbe'sreaction,

@)  Williamsonsynthess.

How arethefollowing conversionscarried out?

(i)  Benzyl chlorideto benzyl acohol,

(i)  Methyl magnesium bromideto 2-methylpropan-2-ol.
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17.

18.

19.

20.

21.

22.

Explainthefollowingterms. :
@i Invertsugar
(i) Polypeptides

OR

Namethe productsof hydrolysisof sucrose. Why issucrose not areducing sugar?

What are essential and non-essential amino acidsin human food? Giveoneexample
of eachtype.

Thewell knownminera fluoriteischemicaly calciumfluoride. Itisknownthat in
oneunit cell of thisminera thereare4 Ca?* ionsand 8 F ionsandthat Ca* ionsare
arrangedinafcclattice. TheF ionsfill al thetetrahedra holesin theface centred
cubiclattice of Ca* ions. The edge of the unit cell i$5.46x10°° cmin length. The
dengity of thesolidis3.18¢g cm°. Usethisinformation to calcul ateAvogadro’'s
number (Molar massof CaF,=78.08gmol )

A solution prepared by dissolving 1.25 g of oil of winter green (methyl salicylate) in
99.0 g of benzenehasaboiling point of 80.31 °C. Determinethemolar massof this
compound. (B.P. of pure benzene=80.10 °C and K, for benzene=2.53 °Ckg
mol %)

What isthe difference between multi molecular and macromolecular colloids? Give
one example of each type. How are associated colloids different from thesetwo
typesof colloids?

Describe how thefollowing changes are brought about:
() Pgironintosted.
(i)  Zincoxideintometaliczinc.
(i)  Impuretitaniuminto puretitanium.
OR

Describetheroleof

(i)  NaCN intheextraction of gold fromgold are.
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(i) SO, intheextraction of copper from copper maite.
(i)  lodineintherefining of zirconium.

Write chemicd equationsfor theinvolved reactions.
How would you account for thefollowing?

()  Theaomicradii of themetasof thethird (5d) seriesof trangtionelementsare
virtualy the sameasthose of the corresponding membersof the second (4d)
series.

(i) TheE’vauefortheMn*/Mn? coupleismuch more positivethan that for
Cr3*/Cr? couple or Fe**/Fe** couple.

(i)  Thehighest oxidation state of ametal isexhibitedinitsoxideor fluoride. 3
() Stateoneuseeachof DDT andiodoform.

(i) Whichcompoundinthefollowing coupleswill react faster in S > displacement
andwhy?

(@ 1-Bromopentaneor 2-bromopentane
(b)  1-Bromo-2-methylbutane or 2-bromo-2-methylbutane. 3
Inthefollowing casesrearrange the compounds asdirected:
()  Inanincreasng order of basic strength:
CHNH,, CHN(CH,),, (CH),NH and CH,NH,
(i)  Inadecreasingorder of basic strength:
Aniline, p-nitroanilineand p-toluidine
(i)  Inanincreasing order of pK values:

CHNH,, CH, NHCH,, (C,H,),NH and C.H.NH, 3
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26. Giveoneexampleeach of

27.

28.

29.

() additionpolymers,
(i)  condensation polymers,

(i)  copolymers. 3

What are anagesic medicines?How arethey classifiedand when arethey
commonly recommended for use? 3

(@ SateKohlrauschlaw of independent migration of ions. Writean expression
for the molar conductivity of acetic acid at infinite dilution according to
Kohlrauschlaw.

(b) Cdculae N, foraceticacid.
Giventhat /5, (HCI) = 426 Scm?mol
N (NaCl) = 126 Scm? mol =
A% (CH,COONa) = 91 Scm? mol 5
OR

(@& Writetheanodeand cathodereactionsand the overal reaction occurringina
lead storage battery.

(b) A copper-silver cell isset up. The copper ion concentrationis0.10 M. The
concentration of silver ionisnot known. The cell potential when measured
was0.422 V. Determinethe concentration of sllverionsinthecell. (Given
Epgong =+ 080V, E o = +034V) 5

Ag+A cu?t/eu
(@ Completethefollowing chemicd equations:
() NaOH, _. + Clz(g) —

(20

(Hot and cone.)

(i) XeF(s)+H,0() -
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@

(b)

@
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How would you account for thefollowing?

()  Thevaueof dectron gainenthalpy with negativesignfor sulphur is
higher than that for oxygen.

(i)  NF,isanexothermic compound but NCl, isendothermic compound.

(i)  ClF, molecule hasaT-shaped structure and not atrigonal planar one. 5
OR

Completethefollowing chemica reaction equations:

() P,+SOLCl —

(i) XeF,+HO —

Explain thefollowing observationsgiving appropriatereasons.

()  Thestahility of + 5 oxidation state decreases down the group in group
15 of the periodic table.

(i)  Solid phosphorus pentachl oride behaves as anionic compound.
(i) Haogensarestrong oxidizing agents. 5

Explainthe mechanism of anucleophilic attack onthe carbonyl group of an
aciehydeor aketone.

Anorganic compound (A) (molecular formulaC_H, 0,) washydrolysed with
dilutesulphuric acidto giveacarboxylicacid (B) andandcohol (C). Oxidation
of (C) with chromic acid also produced (B). On dehydration (C) gives but-1-
ene. Writethe equationsfor thereactionsinvol ved. 5

OR

Givechemica teststo distinguish between thefollowing pairsof compounds:
()  Ethana and Propand

(i)  Phenol and Benzoicacid
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(b)  Howwill youbring about thefollowing conversions?

() Benzoicacidtobenzadehyde

(i)  Ethand to but-2-ena

(i)  Propanoneto propene

Givecompletereactionin each case.

QUESTION PAPER CODE 56/1

What type of interactions hold the mol eculestogether in apolar molecular solid?
What ismeant by ‘ limiting molar conductivity’ ?
Fluorine doesnot exhibit any positive oxidation state. Why?

GivethelUPAC nameof thefollowing compound:

Hs(.:\:/CH3
N,
PN

CH, Br
Writethe structure of the mol ecule of acompound whose lUPAC nameis
[-phenylpropan-2-ol
What isTollen’ sreagent? Write one useful ness of thisreagent.
What ismeant by ‘ reducing sugars ?

What doesthedesignation‘6,6' meaninthennamenylon-6, 6 ?

Definetheterms, ‘osmosis and ‘ osmotic pressure’ . What isthe advantage of using
osmotic pressure as compared to other colligative propertiesfor the determination
of molar masses of solutesin solutions?
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10.

11.

12.

13.

14.

Expresstherelation among the cell constant, theres stance of the solutioninthecell
and the conductivity of the solution. How isthe conductivity of asolutionrelated to
itsmolar conductivity?

Giventhat the standard el ectrode potentials (E°) of metalsare:
K*/K=-293V,Ag"/Ag=0.80V,Cu®/Cu=0.34V,
Mg* /IMg=-237V,Cr*/Cr=-0.74V, Fe*/Fe=—-0.44 V.
Arrangethesemetalsin anincreasing order of their reducing power.

OR
Two half-reactionsof an el ectrochemical cell aregivenbelow:
MnO, (aq) +8H" (ag) +5€ - Mn”™ (ag) +4H,0 (), E'=+ 151V
Sn” (ag) — Sn" (ag) +2€,E°=+0.15V.

Congtruct theredox reaction equation fromthetwo haf-reactionsand cal culate the
cell potential from the standard potentialsand predict if thereaction isreactant or
product favoured.

Describethefollowing:
()  Tynddl effect
(i)  Shape-sdectivecatdyss

What ismeant by coagulation of acolloidal solution? Name any method by which
coagul ation of lyophobic solscan be carried out.

Completethefollowing, chemica reaction equations.

() 1,+HNO, -
(cone.)

() HgCl,+PH,
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15.

16.

17.

18.

19.

20.

21.

Draw thestructura formulae of thefollowing compounds:

@ HPO,
(i) XeF,

Givethe chemical teststo distinguish between thefollowing pairs of compounds:
()  EthylamineandAniline
@iy  Anilineand Benzylamine

|dentify A and B ineach of thefollowing processes:

() CHCHC —F A feem B

(@) CHNH, PEE 4 EL LB
Draw themolecular structuresof the monomersof
i) PVC
(i) Teflon

Thedensity of copper metal is8.95 gcm=. If theradiusof copper atom be 127.8
pm, isthe copper unit cell smple cubic, body-centred cubic or face-centred cubic?

(Given: atomic mass of Cu=63.54gmol*andN, =6.02x 10* mol™)

What massof NaCl (molar mass=58.5 g mol ) must bedissolved in 65 g of water
tolower thefreezing point by 7.50°C ? Thefreezing point depression constant, K.,
for wateris1.86 K kg mol . Assumevan't Hoff factor for NaCl is 1.87.

Describetheroleof thefollowing:
() NaCNintheextractionof slver fromasilver ore
(i) lodineintherefiningof titanium

(i)  Cryoliteinthemetalurgy of duminium
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22.

23.

24,

25.

26.

OR
Describethe principleinvolved in each of thefollowing processesof metallurgy :
(i)  Frothfloatation method
(i)  Electrolyticrefiningof metds
(i)  Zonerefining of metals
Explainthefollowing casesgiving appropriate reasons.
(i)  Nickel doesnot form low spin octahedral complexes.
(1)  Thetecomplexesareknownfor thetransition metalsonly.
(i) Co*iseasly oxidisedto Co* inthepresenceof astrong ligand.

How would you differentiate between S 1 and S, ;2 mechanisms of substitution
reactions? Give one exampl e of each.

How would you convert thefollowing:

(i)  Phenal tobenzoquinone

(i)  Propanoneto 2-methylpropan-2-ol

(i)  Propeneto propan-2-ol

How would you account for thefollowing:

()  NCI,isanendothermic compound while NF, isan exothermic one.
(i)  XeF,isalinear moleculewithout abend.

(i)  Theeectrongain enthapy with negativesignfor fluorineislessthanthat for
chlorine, dtill fluorineisastronger oxidising agent than chlorine.

Amino acidsmay beacidic, alkalineor neutral . How doesthishappen?What are
essential and non-essential amino acids? Name one of each type.
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27.

28.
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Explainthefollowing termswith one examplein each case: 3
()  Foodpreservatives

(i)  Enzymes

(i) Detergents

(@ Explanthefollowingterms.

(b)

@

(b)

() Rateof areaction
(i)  Activationenergy of areaction

The decomposition of phosphine, PH.,, proceeds according to thefollowing
equation:

4PH,(9) — P,(9) +6H,(9)

Itisfoundthat tilereaction followsthefollowing rate equation:
Rate =k [PH,].

Thehalf-lifeof PH,is37.9sat 120°C.

()  Howmuchtimeisrequiredfor 3/4th of PH, to decompose?

(i)  What fraction of theoriginal sample of PH, remainsbehind after 1
minute? S

OR

Explainthefollowingterms
()  Order of areaction

(i)  Molecularity of areaction

Therate of areaction increases four timeswhen the temperature changes
from 300 K to 320 K. Calculate the energy of activation of the reaction,
assuming that it does not changewith temperature. (R =8.314 JK*mol 2)
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29.

30.

@

(0)

@

()

@

(b)

S ycrstidecon
Completethefollowing chemical equations:

() CrO; (ac) +H,S(9) +H* (a0) —

(i) Cu”(a0) +1” (ag) —

How would you account for thefollowing:

()  Theoxidisng power of oxoanionsareinthe order VO+2 < Cr203_<

MnQO,.
(i)  Thethirdionization enthal py of manganese (Z = 25) isexceptionaly
high.
(i)  Cr?*isastronger reducing agent than Fe*. 5

OR
Completethefollowing chemicd equations:
() MnO, (ag) +S,0; (a0) +HO (1) —
(i) Cr,0; (ao) +Fe* (ag) + H* (a0) —
Explainthefollowing observations:
() La&*(Z=57)andLu* (Z=71)donotshow any colour insolutions.

()  Amongthedivaent cationsinthefirst seriesof transition elements,
manganese exhibitsthe maximum paramagnetism.

(i)  Cu*ionisnot knowninagueoussolutions.

[llustratethefollowing namereactionsgiving achemica equation in each case:
() Clemmensenreaction

(i)  Cannizzaro'sreaction

Describe how thefollowing conversions can be brought about:

()  Cyclohexanal tocyclohexan-l-one
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(b)

(i)  Ethylbenzenetobenzoicacid
(i)  Bromobenzeneto benzoicacid
OR
[llustratethefollowing namereactions:
() Hél-Volhard- Zelinsky reaction
(i)  WOIff - Kishner reduction reaction
How arethefollowing conversionscarried out:
() Ethylcyanidetoethanoicacid
(i)  Butan-l-ol to butanoic acid
(i)  Methylbenzeneto benzoicacid

Write chemical equationsfor theinvolved reactions.
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Marking Scheme 6 Chemistry

General Instructions

1 TheMarking Schemeprovidesgeneral guidelinesto reduce subjectivity inthemarking.
TheanswersgivenintheMarking Schemeare suggested answers. The content isthus
indicative. If astudent hasgivenany other answer whichisdifferent fromtheonegiven
inthe Marking Scheme, but conveysthe same meaning, such answersshould begiven
full weightage.

2. TheMarking Scheme carriesonly suggested value point for theanswers. Theseare
only guidelinesand do not constitute the compl ete answers. The students can have
their own expression and if the expression is correct the marks, will be awarded
accordingly.

3. Someof the questionsmay relateto higher order thinking ability. Thesequestionshave
beenindicated by the mark* and the students understanding/analytical ability may be
judged. Thesequestionsareto beevauated carefully.

4, The Head-Examiners haveto go through thefirst five answer-scripts evaluated by
each evaluator to ensurethat the eval uation has been carried out as per theinstruction
giveninthemarking scheme. Theremaining answer scriptsmeant for evaluation shall
begivenonly after ensuring thet thereisnosgnificant variationinthemarking of individud
evauaors.

5. Evauationisto bedoneasper instructions provided inthe Marking Scheme. It should
not be done according to one'sown interpretation or any other consideration- Marking
Schemeshould bestrictly adhered to and religioudly followed.

6. If aquestion has parts, please award marksintheright hand sidefor each part. Marks
awarded for different partsof the question should then betotaled up and writteninthe
left hand marginand circled.

7. If aquestion does not have any parts, marks be awarded in theleft-hand margin.

8. If acandidate has attempted an extraquestion, marks obtai ned in the question attempted
first should beretained and the other answer should be scored out.

9. No Marksto be deducted for the cumulative effect of an error. It should be penalized
only once.

10. A full scaleof marksO-70 hasto beused. Pleasedo not hesitateto award full marks
if theanswer deservesit.
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10

QUESTION PAPER CODE 56/1/1
EXPECTEDANSWERSVALUEPOINTS

Modeof conduction, through e ectronsin solid metal and throughionsin molten
dateorinsolutioninionic solid/ Meta sare malleableand ductilewhereasionic
solidsarehard and brittle.

The sum of powers of the concentration of thereactantsin theratelaw expression
iscalled theorder of that chemical reaction.

Emulsonsareliquid-liquid colloidd systems.

Because NO, contains odd number of valence electronsand on dimerisationitis
convertedto stable N, O, moleculewith even number of electrons.

[Co(NH,).(NO,)]Cl, and[Co(NH,).,(ONO)]Cl, (or any other correct example)
CH, CHCI CH,CH,

Ph—CO-CH_-CH,

But-3-en-1-amine

When the vapour pressure of anon-ideal solutioniseither higher or lower than that
predicted by Raoult’slaw, the solution exhibitsdeviations.

These deviations are caused because of unequal intermolecular attractiveforces
between sol ute-sol vent mol ecul esand sol ute-sol ute or sol vent-sol vent mol ecul es.

Positivedeviation eg: mixture of ethanol and acetone, carbon-disul phide and ace-
tone (any one)

Negativedeviation eg: Chloroform and acetone, nitric acid and water (any one)
Rate = k[A][B]?
()  Whentheconcentration of B isincreased to 3 times, thenratewould be

Rate =k[A][3B]2
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= 9K[A][B]?

= 9timestheinitial Rate, i.e. rateisincreased 9 times )

(i)  Whentheconcentration of A aswell asB are doubled, then rate would be

Rate =k[2A][2B]? Y5
=8K[A][B]?
= 8timestheinitial Ratei.e. rateisincreased 8 times Y
[R], = -kt +[R], Yy
0.075M = - (0.0030 mol L* st + 0.10M Yo

-0.025M = -(0.0030 mol L s9)t

t=8.3s 1

SN N N N
N

-P F-P P-P P— Yo, Yo
N NS N
White Phosphorus Rod Phosphorus
White phosphorusis morereactive duetoitsdiscrete tetrahedral structureand
angular grain 1
() Duetodecreaseinsizeandincreasing mass.
(i) Becauseof variable oxidation states exhibited by them. 1+1
()  Tetraammineaguachloridocobat(l11) chloride
(i)  Dichloridobis(ethane-1,2-diamine)chromium(l11) chloride 1+1

() KolbesReaction
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ONa OH
COOH
NaOH (i) co,
(i) H* 1

2-Hydroxybenzolc acid

OH

(Salicylio acid)
@iy  Williamson Synthesis
RONa+RBr - R—- O-R + NaBr 1
WhereRand R’ arealkyl groups.
16 ()
CH,-Cl CH,~ OH
eile
(i)
O
I OMgBr OH
CH.—C—CH. | H.O |
CHMgBr ___ .CH -C-CH, ___. CH,-C-CH, 1
I |
CH, CH,
(or any other suitable method)
17 ) Invert sugar: Hydrolysisof sucrosebringsabout achangeinasign of rotation
from dextro (+) tolaevo (-) and the product isnamed asinvert sugar 1
i)  Polypeptidesarethe polymersof amino acids. 1
OR
Productsof hydrolysisof sucroseare : Glucose and Fructose 1
Becuase Carbonyl group of sucroseisnot free 1
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18 Aminoacidswhichmust be suppliedinour diet arecalled Essential AminoAcids

€g. Leucine, I soleucine, Vaine (any one) Yot Yo

Amino acidswhich can be made by our bodiesand not required in our diet are
caled non-essentid AminoAcidseg. Glycine, Alanine (any one) Yo+ Yo

19 d= 2XM

& x N A
For fcclatticez=4 1
4x78.08gmol 1
3.18gcm? =
(5.46x10®°cm)*x N, 1
4x 78.08gmol *
N, =
(546x108cm)®x3.18gcm?
N,= 6.033x 10?mol * 1
20 AT, =(80.31-80.10)°C =0.21°Cor 0.21K
AT =K, m 1
021°C =253'Ckgmoltx 1229 y 1000
M 99kg 1
M 0 152gmal 1
WhereM ismolar mass of the solute
21 Multimolecular colloids Macromolecular colloids
They areaggregatesof molecules |  They themselvesarelargemolecules
|essthan 1nm thick. of colloida dimensions Yotls
Example:Sulphur Sol Example:Starch Yortls
Associated colloids—arethosewhich at |ow concentration behave asnormal eec-
tolytes& at high concentration act ascolloids. 1
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22

23

24

i)

0

(ii)

Pigironisconvertedinto steel by adding carbon and someother elements.

Metdlic Zincisobtained from Zinc oxide by reduction with coke.

A
Or ZnO+C ——= Zn+CO

Impuretitaniumisheated with lodineto formvolatile complex Til,which
onfurther heating to higher temperature decompaosesto give puretitanium.

(or Chemical Equationsto represent the abovereactions)
OR

Roleof NaCN intheextraction of gold isto do theleaching of gold orein
theprescence of air fromwhichthegold isobtained later by replacement.

or
4Au(s) + 8CN(ag) + 2H,0 + O, (g) —— 4[AU(CN),]" + 40H

SO, isadded in copper matteto convert the remaining FeS, FeO to slag.

or

FeO + SO, _____, FeSOdag)

lodineisheated with Zirconiumto formavolatile compound which on further
heating decomposesto give pure zirconium as shown:

Zr(impure) + 21, B SR {1 A

Zrl, & L Zr(pure) + 21,

Dueto Lanthanoid Contraction/ or itsmeaning

Dueto stablehdf —filled 3d® configuration of Mr?*/ high 3 ionisation entha py
of Mn.

Becuase Oxygen or Huorineishighly eectronegativeand smal szedement.

DDT isused asaninsecticideand lodoformisused asamild antiseptic.

(8 1-Bromo pentane, asitisaprimary akyl haide.
(b) 1-Bromo-2-methyl butane, asitisaprimary akyl halide.
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25

26

27

28

@) CHNH, < CHN(CH,), < CHNH, < (C,H),NH

(i)  p-toluidine>Aniline> p-nitroaniline

(i) (CH),NH <CHNH, < CHNHCH, < CHNH, 1x3=3
()  Polythene, PVC, (or any other oneexample)
@)  Nylon-6,6, Nylon-6, Terylene (or any other oneexample)
(i)  BunaS,BunaN (or any other oneexample) 1x3=3
Thechemica substanceswhich areusedtorelievepain. 1
Theseareof twotypes: (i) Nonnarcotic Drugs
(if) Narcotic Drugs 1
Non Narcotic Drugsareeffectiveinrelieving skeletd pain/ preventing heart attack /
vird inflammation, etc. )
Narcotic Drugsarerecommended for therelief in postoperative pains/ Cardiac
pain/terminal cancer. Y
()  The law statesthat limiting molar conductivity of an éectrolytecan berep-
resented asthe sum of theindividua contributionsof theAnionand Cation
of theelectrolyte. 1
EC)m (HAC) - éoH+ + éOAc_ 1
Ny [ Ny Ny
(i) CH,COOH = CH,COONa 4 HCI —  NaCl 1
= (91 + 426 — 126 )Scm?mol? 1
2 -1 1
= 391 Scm mol

OR
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()  Anode Reaction : - Pb + SO,> ? PbSO,(s) + 2e Y
Cathode Reaction : - PbO, + 4H* + SO, > + 2e- - PbSO, + 2H,0 Y
Net reaction:- Pb + PbO, + 2SO, + 4H* - 2PhSO,+ 2H.0 1

(i) Thecdl reaction: Cu(s) +2Ag" (ag) — Cu? (ag) + 2Ag(s)

(o]

E. - 080V -0.34V = 0.46V Y
Nernst equation
E.y = By - 0:05910g [ Cu*] 1
2 [Ag]?
E. = 046V -0.059log[Cu”] 7
2 [Ag]?

0.422V = 0.46 V - 0.059 log _0.10
2 [Ag'T? 1

log 0.10 = 1.2881
[Ag]?

(Full marks to be awarded upto this stage)

[Ag]>=0.0051

[Ag] =7.1x10°M

@ (@) 6NaOH+3Cl, . 5NaCl + NaClO, + 3H,0 1

(i) XeF, + HO __ . XeOF, + 2HF

or
XeF, + 2HO . XeOF, + 4HF

or

XeF, + 3H,0 . XeO, + 6HF 1
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(b) () Becuaseoflarger szeof sulphur atom than oxygen atom.

(i)  Becuasebond energy of F, islower than Cl, and N-F bond issmaller
& stronger than N-Cl bond.

(i) Becuaseit hassp*d hybridization. Ix3=3
OR
@ @ P,+10S0Cl, . 4PCl +10S0O,
(i) 6XeF, + 12HO _____, 2XeO, + 4Xe+ 24HF + 30, 1+1
(Note: Assign marksfor correct products.)

(b) () Becuasedownthegroup, +3 oxidation state becomes more & more
stable dueto higher energy involved to unpair the selectrons/ dueto
inert pair effect.

(i) Duetotheformation of [PCl,|* [PCI ]

(i)  Becuasethey readily accept an electron. 1x3=3
30 @ attack from the top face
Nu
. \CS+ 5
=0
¥
planar '
slow || step 1
/ / fast 5
\ ) step 2 / \OH /
tetrahedral intermediate addition product
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(b)
CH,CH,CH,COOCH,CH,CH,CH, __ ¥ . CH.CH,CH,COOH + CH,CH,CH,CH,OH

A B C
CH,CH,CH,CH,OH &% 5 CH,CH,CH,COOH
CH,CH,CH, CH,OH _#88 , CH,CH,CH=CH, 1x3=3
OR

(& Ethanal and Propanal

| odoform test. Warm each compound with iodine and sodium hydroxide on
awater bath.

Propand (CH,CH,CHO) Noyellow ppt formed

Ethanal (CH,CHO) Yellow crystalsof lodoform areformed. 1
(Other relevant test can be accepted)

(1)  Phenol and Benzoic acid.
FeCl, test. Add afew dropsof neutral FeCl, solution. 1
Phenol (C,H,OH), violet coloured ppt. is produced.

Benzoic acid (C;H.COOH), no ppt. is produced.
(Other relevent test can be accepted)

(b) (i)

COOH COcCl CHO

OH

I
(i) 2CH—CHO—2 +CH_ —CH —CH.~ CHO—2— CH.—CH = CH — CHO
3 3 2 -H,0 3

(i) CH-C-CH —#¥ 5CH —~CH-CH —™%5CH —-CH=CH, 1x3=3

| I
o OH

(Or by any other suitable method.)
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QUESTION PAPER CODE 56/1
EXPECTEDANSWERSVALUEPOINTS

Dipole—Dipoleinteraction

Itismolar conductivity at infinitedilution or approaching zero concentration
Because FHuorineisthemost € ectronegative e ement.

4-bromo-3-methyl pent-2-ene

C,H.-CH_-CH(OH)-CH,

Ammoniacal solution of silver nitrateiscalled Tollen’sreagent. It isused asan oxidi-
zing reagent / test for -CHO group.

Carbohydrateswhich reduce Tollen’ sreagent or Fehling solution are called reducing
sugarswhich havefreeadehydic group. 1

6,6 meansthe number of carbon atomsin the monomersof Nylon-6,6

Theflow of solvent from solution of low concentration to higher concentration through
semipermeablemembraneiscalled osmosis.

The hydrostatic pressurethat hasto be applied on the solution to prevent the entry
of the solvent into the sol ution through the semi permeable membraneiscalled the
Osmotic Pressure.

Advantage: Unlike other colligative properties, osmotic pressureisused to deter-
minethe Molar massof macromolecules/polymerslikeprotein/ or any other advan-

tage

k= UR(I/A)

Wherek isconductivity, Risresistanceand /A iscell constant
Em=k/C

WhereEmismolar conductivity and

Cisconcentration of thesolution
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12

13

14

15

Ag'/Ag<Cu®/ Cu< F&#/ Fe < Cr*/Cr < Mg* / Mg < K* | K
OR

Redox Reaction
2MnO, +5Sn* +16H* . 2Mn* +5Sn* + 8H,0
Eocell = EoC-EOA

=(+1.51-0.15)V = +1.36V

AsE°®_ ispositive, thereactionisproduct favour ed

Tyndall Effect:- The scattering of light by the colloidal particlespresentinacolloi-
dal sol iscaled Tyndall effect

Shape Selective Catalysis:- The catalytic reaction that depends upon the pore
structure of the catalyst and the size of the reactant and product moleculesiscalled
shape-sdlectivecatayss.

Coagulationisaprocess of aggregating together the colloidal particlesso asto
changethemintolarge particleswhich ultimately settleasaprecipitate.

By electrophoresis, coagul ation of lyophobic Solscan be carried out / or any other
method.

@) 1,+10HNO, —, 2HIO, + 10NO, + 4H,0
() 3HgCL+PH, . Hg,P,+6HCI
Note: Assign marksfor correct products.
0]

HO H
X
7 \O /

O
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Ethylamineandaniline

Anilineformsan azo-dyewith benzenediazoniumchl oridethrough coupling
reaction whereas ethylamine does not form an azo-dye. 1

Anilineand benzylamine

Anilineformsan azo-dyewith benzenediazoniumchl oridethrough coupling
reaction whereas benzylamine does not form an azo-dye. 1

(or any other suitabletest)

() A=CH,—CH,-CN B = CH,CH,CH,NH, Yo+ Vs

@) A=C,H,N,Cl” B= @N:N@NHZ Yo+ Y

() CH,=CH-CI 1+1

() CF,=CF,

d= _zxM 1
&xN,

Assumingfcclatticefor copper

a=2var
a=(2v2r)® = 8x2v2(1.27 x 10%m)3

= 4723 x 10%cm? 1
d = 4 x 63.54 g mol*

4723 x 102 cm? x 6.02 x 102 mol*

894gcm3 1

Note: If any other latticeisassumed, comparing thedensity or z-valuewith
the given one, may be accepted astheright procedure.
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20 AT,=75C

21

AT,=iK,m

(ii)

0

(ii)

1000
7.50C = 1.87 x 1.86°C kg mol* W X

58.5gmol " 65 kg

w = 829

Roleof NaCN intheextraction of silver isto do theleaching of silver orein
the prescenceof air fromwhichthesilver isobtained later by replacement.

or

4Ag(s) + 8CN-(ag) + 2H,0 +O,(g) —+ 4[AgQ(CN),]- + 40H-

lodineisheated with titanium to form avol atile compound which on further
heating decomposesto give puretitanium.

or

Ti(impure) + 21, 4 Til,

Til, —2& 5 Ti(pure) + 21,

Cryolitelowersthe melting point of mixture of aluminain the extraction of
auminium/increasetheconductivity of mixture.

OR

Froth FH oatation method:- The minera particlesbecomewet by oilswhile
the gangue particlesby water.

Electrolytic refining: Crude metal ismade asanode and pure metal as cath-
ode. When current is passed through el ectrolyte of samemetal ionsthen pure
metal getsdeposited at cathode and impurities settle at bottom of anode.

ZoneRefining:- Theimpuritiesaremore solubleinthemelt thaninthe solid
state of themetal.
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23

24

()  Becausetwoinner d-orbitalsarenot availablein Ni. 1x3
(i) Becauseonly d-electronscan beinvolvedin d-complex.

(i)  Becausecrystal field splitting energy ismorethan compensated for thethird
ionisation entha py.

In S 1it occursin two steps and the reaction is of first order whereasin S 2 it
occursinone step and thereactionisof second order.

or

InS, 1 reaction, retention of configuration takesplacewhereasin S 2inversion of
configuration occurs.

S 2example:

H H H
OH+H —>—c1 HO7|TC1—;.HO~§H +o 1
H H H H

S lexample:

CH,

(CH), CBr ==L /K + Br

CH, HC  CH,

)+\ + OH 2% (CH)COH
H,C CH,

@ OH O
Ha, Cr,0,
HE04
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26

27

CH

I

@ CH,-— C - CH, —3&— —CH,- C-CH,
I I

3

o) OH
(i) CH,=CH-CH, ® , CH,— CH-CH,
I
OH

()  Because (a) bond dissociation enthalpy of F, islower thanthat of Cl, and
(b) small sizeF atom formsstronger bond with N.

(i) Becauseit hassp’d hybridizationwith 3lonepairs.

(i)  Becauseof (@) lower bond dissociation enthalpy of F, and
(b) high hydration enthapy of F

Acidic amino acids contain more number of carboxyl groupsthan amino groups.
Basic amino acids contain more number of amino groupsthan carboxyl groups.
Neutra amino acids contain equal number of amino acidsand carboxy! groups.
(or any other suggestive answer)

Those amino acidswhich must be suppliedinour diet are called essential amino
acids and those which can be made by our bodiesand not requiredin our diet are
called non-essentia amino acids.

Essentia aminoacids.  Valine, leucine, isoleucine, argenine (any one)
Non Essential aminoacids: Glycine, danine (any one)
()  Food preservatives. arethe compoundswhich prevent spoilage of food due

to microbia growth. eg: sodium benzoate, vinegar (any oneexample)

()  Enzymesarethebiologicd cataystswhichincreasetherate of metabolism.
€g: Invertase, Zymase, (or any other oneexample)
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(i)  Detergentsaresodium saltsof long chain akyl sulphonates or benzenesulp-
honates. eg: Sodium Lauryl sulphate. Yo+l

28 (@ () Rateofareaction- Rateof Changeof concentration of reactant or pro-
duct withtimeiscalled rate of reaction

(i)  Activation Energy —Minimum energy which the reacting molecules
should acquire so that they react to give product iscalled activation
energy. 1+1

or

Theenergy required by the reactant moleculesfor theformation of intermediate

activated complex
(b) () t,, = 0.693 Y
k
k= _0.693 s*
379
k= 0.0183s™
t= 2303 log[A,] Y
0.183s? [A]
t= _2.303 log 1 1
0.183s? 14
t= 75.84s

@) k= 2303 log[A]
60s [A]

log[A;] = kx60
[A] 2.303

= 0.0183 x 60
2.303
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log[A,] = 04762 1

[A]
(Full credit may begiven upto thisstage)

[A] = 2999
[A]

Therefore, [A] = 033
[Al
OR

@ (@  Thesumof powersof the concentration of thereactantsintheratelaw
expressioniscalled the order of that chemical reaction.

(i)  Molecularity —Number of moleculestaking part in ratedetermining

step of areactioniscaled molecularity 1+1
(b) logk, =_Ea , T,-T,
K, 2.303R T,T, 1
log4d = Ea x 320-300 4 1
2.303 x 8.314 K1 mol* 300 x 320
0.6020 = Ea y 20 K1
2.303 x 8.314 Kt mol ! 96 x 103

Ea =55336.7Jmol*

=55.33 kJ mol* 1
@ @ Cr,0*+3HS+8H" —— 2Cr* +7H,0+3S
(i) 2Cw +4l" ——— Cu,l, +1, 1+1

(b) () Itisduetoincreasing stability of lower speciestowhichthey arered-
uced.
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(i)
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Becauseremoving 39 e from extrastable 3d° configurationisdifficult
incaseof Mn

Because d® of Cr?* ismore stablethan d° of Fe** 1x3=3

OR
8MnO, +35,0,> + HO ——— 8MnO, + 6SO,* + 20H
Cr,07 + 14H" + 6F¢#" — 2Cr*" +6Fe’* + 7H,0 1+1

InLa*, thereisnof electronswhilein Lu*, thereispresence of f4/
absence of unpaired el ectron/ dueto d-d transition.

Mn?* has 3d° configuration having 5 unpaired el ectrons
Cu* undergoes disproportionation in agueous solution. 1x3=3

or

2Cuf ——— = Cu* +Cu

Clemmensenreduction
\ 7n-Han \
cC=0 —— CH,+H,0
— HC1

Cannizzaroreaction:

H . H~_
C=0 + C=0 + KOH/(conc.)
H e H e
formadehyde
H O

| 7

— s H-C-OH + H-C

| AN

H OK
Methanol sodiumformate
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(b)

@) OH o)
) e O
i) CH. COOH
(i) bralive EMn0,
(i) H*

(i) Br MgBr COOMgBr COCH

el -

(or by any other suitable method)

OR

@ () Hel-Volhard-Zdinskyreaction

R-CH,~COOH —URELgiors ., R_ CH - COOH

[i)H,0
| 1
X
X =Cl,Br
(i)  Woalf-kishner reduction
. "
/C:O$/C=NNH2 KDHW&:EEHDI » _CH,+N, 1

(wolff-Kishner rduction)

. H,WH
() () CH,—CN —iu—> CH,—CH,—CONH, =58 CH_—CH,—NH,
—®0% 5 CH,~CH,~ OH —ggs— CH,COCH
() CH,—CH,-CH,—CH,— OH —ggs—> CH,—~CH,—CH,~COOH  1x3=3
@) CH, COCH

{i}a halive KM,
(i) H*
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