CHEMISTRY (Theory)

Timeallowed : 3 hours

Maximum Marks: 70

e A
General Instructions:
(i) All questionsare compulsory.
(i) Marksfor each question are indicated against it.
(iii) Question numbers 1 to 8 are very short-answer questions and carry 1 mark
each.
(iv) Question numbers 9 to 18 are short-answer questions and carry 2 marks
each.
(v) Question numbers 19 to 27 are also short-answer questionsand carry 3 marks
each.
(vi) Question numbers 28 to 30 arelong-answer questionsand carry 5 marks each.
(vil) Use Log Tables, if necessary, Use of calculatorsis not allowed.
\ Y,
QUESTION PAPER CODE 56/1/1
1. 'Cryddlinesolidsareanisotropicin nature. What doesthis statement mean?
2. Expressthereation between conductivity and molar conductivity of asolution held
inacsdl.
3.  Define'dectrophoresis.
4.  Draw thestructureof XeF, molecule.
5. WritethelUPAC nameof thefollowing compound:
(CH,), CCH_Br
6.  Draw thestructureof 3-methylbutand.
7. Arrangethefollowing compoundsin anincreasing order of their solubility in water:

C,H.NH,, (CH),NH, C.H.NH,
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What are biodegradable polymers?

Thechemistry of corrosion of iron isessentially an € ectrochemica phenomenon.
Explainthereactions occurring during thecorrosion of ironintheatmosphere.

Determinetheva uesof equilibrium congtant (K ) and DG’ for thefollowing reaction:

11.

12.

13.

14.

15.

Ni(s) + 2Ag" (aq) ¥:%3® Niz"(aq) + 2Ag(s), E’ = 1.05V
(IF=96500 C mol™)

Distinguish between 'rate expression’ and 'rate constant’ of areaction.

Statereasonsfor each of thefollowing:
() TheN-Obondin NO, isshorter thantheN —Obondin NO;.

(i) Sk, iskineticaly aninert substance.
OR

Statereasonsfor each of thefollowing:
()  AlltheP-Cl bondsin PCl_moleculearenot equivaent.

(i)  Sulphur hasgreater tendency for catenation than oxygen.

Assignreasonsfor thefollowing:
(i)  Copper (1) ionisnot knownin aqueous solution.

(i)  Actinoidsexhibit greater rangeof oxidation statesthan lanthanoids.
Explanthefollowing givingoneexamplefor eech:

() Remer-Tiemannreaction.

()  Friedd Craft'sacetylation of anisole.

How wouldyou obtain

() Picricacid(2, 4, 6-trinitrophenol) from phenal,

(i)  2-Methylpropenefrom 2-methylpropanol ?
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16.

17.

18.

19.

20.

What isessentidly the difference between a-form of glucoseand b-form of glucose?
Explan.

Describewhat you understand by primary structure and secondary structure of
proteins.

Mention two important uses of each of thefollowing:

() Bakdite

@[i) Nylon6

Silver crystallizesinface-centered cubic unit cell. Each sideof thisunit cell hasa
length of 400 pm. Calculatetheradiusof the silver atom. (Assumethe atomsjust

touch each other on the diagona acrosstheface of theunit cell. That iseach face
atomistouching thefour comer atoms.)

Nitrogen pentoxide decomposes according to equation: 2N, O (g) ¥4¥¥®
4NO,(g) + O,(9).

Thisfirst order reaction wasalowed to proceed at 40 °C and the databelow were
collected:

[N,OJ] (M) Time(min)
0.400 0.00
0.289 20.0
0.209 40.0
0.151 60.0
0.109 80.0

(@ Cdculatetherate constant. Includeunitswith your answer.
(b)  What will betheconcentration of N O, after 100 minutes?

(o Cdculatetheinitid rateof reaction.
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21.

22.

23.

24,

Explan how the phenomenon of adsorption finds applicationin each of thefollowing
processes.

()  Productionof vacuum
(i) Heterogeneouscatayss

(i)  Froth Floatation process
OR

Defineeach of thefollowingterms:

) Micdles
(i)  Peptization
(i) Desorption

Describethe principle behind each of thefollowing processes:
(1)  Vapour phaserefining of ameta.
(i)  Electrolyticrefiningof ametd.

(i)  Recovery of silver after silver orewasleached with NaCN.

Completethefollowing chemica equations:
() MnO, +C,07 +H+ ¥¥%3®
(i) KMnO, %%%:®

(i) Cr,0 +HS+H + %¥3®

Writethe name, stereochemistry and magnetic behaviour of thefollowing:
(At.nos. Mn =25, Co = 27, Ni = 28)

() K,[Mn(CN)]

(i) [Co(NH) CI]Cl,

(i) K,[Ni(CN)]
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25.

26.

27.

28.

29.

Answer thefollowing:

(b)

Ha oakaneseasly dissolvein organic solvents, why?

What isknown asaracemic mixture? Givean example.

Of the two bromoderivatives, C H.CH(CH,)Br and CH.CH(C H,) Br,
which oneismorereactivein S 1 substitution reaction and why?
Explainwhy an alkylamineismorebasic thanammonia

How would you convert

@)  Anilinetonitrobenzene

(1)  Anilinetoiodobenzene?

Describethefollowing giving oneexamplefor each:

(b)

@

(b)

@

Detergents

Food preservatives

Antacids

Differentiatebetween molarity and molaity for asolution. How doesachange
intemperatureinfluencetheir values?

Cdlculatethefreezing point of an agueoussolution containing 10.50g of MgBr,
in 200 g of water. (Molar mass of MgBr, =184 )

(Kf for water = 1.86 K kgmol ™)
OR

Definetheterms osmosisand osmotic pressure. Isthe osmotic pressureof a
solution acolligative property? Explain.

Calcul ate the boiling point of asolution prepared by adding 15.00 g of NaCl
t0 250.0 g of water. (K, for water = 0.512 K kgmol ~,

Molar mass of NaCl =58.44 g)

Givechemicd teststo distinguish between
()  Propana and propanone,

(i)  Benzaldehydeand acetophenone.
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(b) How wouldyouobtain
() But-2-end fromethand,
(i)  Butanoicacidfrom butanol,

(i)  Benzoicacidfrom ethylbenzene?
OR

(& Dexribethefollowinggivinglinked chemicd equations:
(i) Cannizzaroreaction
(i)  Decarboxylation

(b) Completethefollowing chemica equations:

CH,CH,
0} ©/ %94"%&@
KOH, heat
COOH
(i) %, %9®
COOH et

e +
(i) C,H,CONH, %:%9.®

30. (@ Explanthefalowing:
()  NF,isanexothermic compound whereasNCl, isnot.

(i)  F,ismostreactiveof all thefour common halogens.

(b) Completethefollowing chemicd equations:
() C+H,SO, (conc) ¥¥a4®
(i) P,+NaOH + H,0 ¥%:%¥%®

(i) CL, + F, %%
(excess)
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OR

(&  Accountforthefollowing:
()  Theacidic strength decreasesintheorder HCl > H,S>PH,

(i)  Tendency toform pentahalides decreases downthegroupin group 15
of theperiodictable.

(b) Completethefollowing chemicd equations:
() P+ SOLCI, ¥¥¥%®
(i) XeF,+H,O ¥a¥:4®

(i) I, + HNO, 3.%3®
(conc)

QUESTION PAPER CODE 56/1
Define'order of areaction'.
What ismeant by 'shape selective cataysis ?
Differentiate between amineral and an ore.
What ismeant by 'lanthanoid contraction’ ?

WritethelUPA C name of thefollowing compound:
CH,=CHCH_Br

Draw the structure of 4-chloropentan-2-one.
How would you convert ethanol to ethene?

Rearrangethefollowinginanincreasing order of their basic strengths:

C,H.NH,, CH.N(CH,),, (C;H,),NH and CH_NH..

Explain how you can determinethe atomic mass of an unknown meta if you know
itsmassdensity and thedimensionsof unit cell of itscrystdl.
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10.

11.

12.

13.

14.

15.

16.

Calculatethe packing efficiency of ametd crysta for asmplecubiclattice. 2

Statethefollowing: 2
() Reoult'slawinitsgenera forminreferenceto solutions.

(i)  Henry'slaw about partia pressure of agasinamixture.

What do you understand by therate law and rate constant of areaction? Identify
theorder of areactionif theunitsof itsrate constant are: 2

() L mols"
@i Lmol™s’

Thetherma decomposition of HCO,H isafirst order reaction with arate constant
of 24x10°s atacertain temperature. Calculate how long will it takefor three-
fourthsof initial quantity of HCO,H to decompose. (log 0.25=-0.6021) 2

Describethe principle controlling each of thefollowing processes: 2
()  Vapour phaserefiningof titanium meta

(i)  Frothfloatation method of concentration of asulphideore.

How would you account for thefollowing:

@)  Cr*isreducingin naturewhilewith the samed-orbital configuration (d*)
Mn* isan oxidisng agent.

(i) Inatrangtionseriesof metds, themetd which exhibitsthegreatest number of
oxidation states occursin the middle of the senes.

Completethefollowing chemica equations. 2
@ MnO, (a) +S,05 (ag) +H,O () ®
(@) Cr,07 (ag)+Fe* (ag) +H* (ag) ®

OR

Statereasonsfor thefollowing: 2

@  Cu(l)ionisnot stableinan agueoussolution.

189


http://www.pdffactory.com

17.

18.

19.

20.

21.

22.

@iy  UnlikeCr®, Mn*, Fe* and the subsequent other M** ions of the 3d series of
elements, the4d and the 5d seriesmeta sgenera ly do not form stable cationic
Species.

Explainwhat ismeant by thefollowing:
()  peptidelinkage
(i)  pyranosestructureof glucose

Writethemain structural difference between DNA and RNA.. Of thefour bases,
name those which are common to both DNA and RNA.

A solution prepared by dissolving 8.95 mg of agenefragment in 35.0 mL. of water
hasan osmotic pressure of 0.335torr at 25° C. Assuming that thegenefragment is
anon-electrolyte, cal culateitsmolar mass.

Classify colloidswherethedisperson mediumiswater. Statetheir characteristics
and writean example of each of theseclasses.

OR

Explainwhat isobserved when

() andectriccurrentispassed through asol

(i) abeamof lightispassed through asol

() anelectrolyte (say NaCl) isadded to ferric hydroxide sol

How would you account for thefollowing:

() H,SismoreacidicthanH,0O.

() TheN-Obondin NO; isshorter thantheN —Obondin NO; .

(i) Both O, and F, stahilize high oxidation states but the ability of oxygen to
stabilize the higher oxidation state exceedsthat of fluorine.

Explanthefollowingtermsgiving asuitableexamplein each case:

() Ambidentligand

()  Denticity of aligand

(i) Crysta field splittinginan octehedrd field
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23.

24,

25.

26.

27.

28.

Rearrange the compounds of each of thefollowing setsin order of reactivity towards
S, 2 displacement:

(i)  2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane

(i)  1- Bromo-3-methylbutane, 2-Bromo-2-methylbutane,
3- Bromo-2-methyl butane

(i)  1- Bromobutane, 1- Bromo-2,2-dimethyl propane,
1- Bromo-2-methylbutane
How would you obtainthefollowing:
(i)  Benzoquinonefromphenol
(i)  2-Methylpropan-2-ol from methylmagnesium bromide

(i)  Propan-2-ol from propene

Statereasonsfor thefollowing:
(i) pKbvauefor anilineismorethanthat for methylamine.
(i)  Ethylamineissolubleinwater whereasanilineisnot solubleinwater.

(i)  Primary amineshave higher boiling pointsthan tertiary amines.

Draw the structuresof themonomersof thefollowing polymers:

(i) Polythene
i)y PVC
@iy  Teflon

What arethefollowing substances? Give oneexample of each.

() Foodpreservatives

(i)  Syntheticdetergents

@iy Antacids

(& What typeof abattery islead storage battery? Write the anode and cathode

reactions and theoverall cell reaction occurring in the operation of alead
storage battery.
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29.

(b)

@

(b)

@

(b)

@

Cdculaethepotentid for half-cell containing

0.10 M K,Cr,0, (ag), 0.20 M Cr* (ag) and 1.0 x 107 M H" (aqg)
Thehdf-cdl reactionis

Cr,07 (ag) +14H*(ag) +6e ® 2Cr* (ag) + 7H,0 (1),
and the standard el ectrode potential isgivenasE° = 1.33 V.

OR

How many moles of mercury will be produced by electrolysing 1.0 M
Hg(NO,), solutionwith acurrent of 2.00A for 3 hours?

[Hg(NO,),=200.6 gmol ]

Avoltaiccdl issetupat 25° Cwiththefollowing haIf-ceIIsAf”(0.00l M)
and Ni2+(0.50 M). Write an equation for the reaction that occurswhen the
cell generatesan electric current and determinethe cell potential.

(Given: E° =-025V,E°,, =-166V)
AR /Al

Ni2* / Ni

Draw thestructuresof thefollowing molecules:

@  (HPO),

Completethefollowing chemica equations.
() HgClL+PH,®
(i) S0,+H,SO, ®

(i) XeF,+HO ®
OR

What happenswhen

(i) chlorinegasispassed through ahot concentrated solution of NaOH ?

(i)  sulphur dioxidegasis passed through an agueous solution of aFe (111)
st ?
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30.

(b)

(b)

@

(b)

Answer thefollowing:
()  Whatisthebasicity of H,PO,and why.?

(i)  Why doesfluorinenot play therole of acentral atomininterhalogen
compounds?

(i)  Why do noble gaseshavevery low boiling points?

Illustrate thefollowing namereections.
() Cannizzaro'sreaction

(i) Clemmensenreduction

How would you obtainthefollowing:
() But-2-end fromethand
(i)  Butanoicacidfrom butanol

(i)  Benzoicacidfrom ethylbenzene
OR
Givechemical teststo distinguish between thefollowing:
() Benzoicacidand ethyl benzoate
(i)  Benzaldehydeand acetophenone

Completeeach synthesisby giving missngreagentsor productsinthefollowing:

COOH
) 3,995®
COOH heat

(il) C6H5CHO 3/4 U/é4N%'\‘i74’\%®
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Marking Scheme— Chemistry

General Instructions

1.

10.

TheMarking Schemeprovidesgenera guidelinesto reduce subjectivity inthemarking.
Theanswersgiveninthe Marking Schemeare suggested answers. Thecontent isthus
indicative. If astudent hasgiven any other answer whichisdifferent fromthe onegiven
intheMarking Scheme, but conveysthe same meaning, such answersshould begiven

full weightage.

TheMarking Scheme carries only 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.

The Head-Examinershaveto go through thefirst five answer-scripts eval uated by
each eva uator to ensurethat the eval uation hasbeen carried out as per theingtruction
giveninthemarking scheme. Theremaining answer scripts meant for evaluation shal
begivenonly after ensuring that thereisno Sgnificant variaioninthemarking of individud
evauators.

Evduationisto bedoneasper ingructions provided in the Marking Scheme. It should
not be done according to onesown interpretation or any other consideration- Marking
Scheme should bestrictly adhered to and religioudly followed.

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

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

If acandidate has attempted an extraquestion, marks obtained inthe question attempted
first should beretained and the other answer should be scored out.

No Marksto be deducted for the cumulative effect of anerror. It should be penalized
only once.

A full scaleof marks0-70 hasto be used. Pleasedo not hesitateto award full marksif
the answer deservesit.

Separate marking schemesfor all the three setshave been provided.
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QUESTION PAPER CODE 56/1/1
EXPECTEDANSWERSVALUE POINTS

It meansthat some of their physical properties show different valueswhen measured
alongdifferent directionsinthesamecrystd.

L =k/c

whereL mismolar conductivity, k isconductivity, cisconcentrationinmol L=

Themovement of colloidal particlesunder an applied eectric potentia towards
oppositely charged e ectrodesiscalled € ectrophoresis.

1-bromo-2, 2 - dimethyl propane

CH, -CH -CH,-CHO

I
CH,

C.H.NH, < (C,H),NH < CHNH,

Polymerswhich undergo bacteriad degradationin the environment and arethus eco-
friendly.

oxidation: Fe(s) ® Fe* (aq) + 2e*
Reduction: O, (g) +4H" (ag) +4c ® 2H,0(1)
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1 .
Atmospheric oxidation: 2Fe* (ag) + 2H,0(l) + 2 O,(g) ® Fe,0,(s) +4H (an)

DG’ =-nFE,
= -2 x (96500Cmor1-1) x 1.05V 1
= -202650J mol-* or -202.6kJmor
1=
0.0591

logKc=
_2x1.05Vv
0.0591
=35.53
K,=3412x 10" 1
[Marksto begivenif substitutionisdonewith proper units]
Rate Law isthe expressionin which reaction rateisgivenin termsof molar con- 1
centration of reactants with each term raised to some power which may or may
not be same asthe stoichiometric coeffcient of thereacting speciesin abaanced

chemical equation, whereastherate constant isdefined astherate of reaction when
the concentration of thereactant(s) isunity. 1

(or properly explained in any other way)
i) Inthe resonancestructure of thesetwo species, inNO, , 2bondsare sharing

adouble bond whilein NO,, 3 bonds are sharing a double bond which
meansthat bond in NO, will beshorter thaninNO, .

Or
InNO,, bond order is1.5whileinNO,, bond order is1.33
i) BecauseSF,isgterically protected by six F atoms/ co-ordinatively saturated.
OR

i) Because PCI_ hasatrigonal bipyramidal structureinwhichthree P-Cl bonds
areequatorial and two P-Cl bondsareaxial. 1+1

i)  BecauseS-Ssinglebondisstronger than O-O singlebond
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13

14

15

16

i) Because copper(1) ionisunstablein aqueous solution and undergoes, dis-
proportionation.

i)  Becauseof comparableenergiesof Sf; 6d and 7sorbitasin actinoids.

() Remer-TiemannReaction

OH ONa' ONa' OH
CHCI CHO
s 2 +
GHCI, + ag NgOH NaoH, ii[:i] CHO
Internediate Salicylaldehyde
(or any other example)

ii)  Friedd-Craft'sacetylation of anisole

OCH, OCH,
anhydrousAICI COCH,
+CH,COCI H#——%—%® +

OCH

3

COCH,
(or any other example)
i) OH OH
NO
conc HNO, : NO,
Yo—H— Y ®

NO,
(or by action of conc.HNO, on phenol)
. Conc.H,SO4 '
(i) CH;-CH-CHOH ——-s-ece=d CH,=C-CHj
| A |
CHB - ) B CH3

(or by action of hot conc. H,SO,)

a - formof glucoseand b - form of glucosediffer only in the configuration of the
hydroxyl group a C, incvclic structure of glucose/hemiacetal form of glucose/
pyranose structure of glucose. (or structuredrawn)
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17

18

19

20

Primary structureof proteins:

Theproteininwhich amino acidsarelinked with each other in aspecific sequence
issaid to bethe primary structure of that protein.

Secondary structureof proteins:

It refersto the shapein which along polypeptidechain canexisti.e. a - heix and
b-pleated structure.

i) Bakelite

For making combs, eectrical switches, handlesof utensils, computer discs
(or any other use) any two

i)  Nylon-6
For making tyre cords, fabrics, ropes(or any other use) any two

For fcc unit cdl

-2
242 1
Givena=400 pm
\ r=400/2C2 pm
r=141.4 pm
a8 k=2303log[A]
t [A]
k=2.303 log0.400
20 min 0.289

k =0.0163min™

b) k=2303log[A]
t [A]

0.0163 = 2.303 log 0.400
100  [A]

[A] =0.078M

¢ InitidraeR=k[N,O/]
=0.0163min " x (0.400 M)
=0.00652 M min

198
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21

22

ii)

ii)

Production of vacuum:

Theremaining traces of air can be adsorbed by charcoal from avessel to
Cresteavacuum.

Heter ogeneous catalysis:

Adsorption of reactantson the solid surface of the catalystsincreasestherate
of reaction.

Froth floatation process:

Inthisprocess, sulphideoreisconcentrated by using pineoil which adsorbs
the ore particlesand imurities are wetted by water which settle a the bottom.

OR
Micelles:

Micelles are associated colloids which show colloidal behaviour at high
concentration and act as strong el ectrol ytes at |ow concentration.

Peptization:

The process of converting aprecipitateinto colloidal sol by shakingit with
dispersion mediumin the presence of asmall amount of electrolyteiscalled
Peptization.

Desorption:

The process of removing an adsorbed substancefrom asurfaceonwhichitis
adsorbed iscalled desorption.

Vapour phaserefining of ametal:

Inthismethod themetd isconvertedintoitsvol atile compound whichisthen
decomposedtogive puremetd.

Electrolyticrefiniing of ametal:

Inthismethod, theimpure metal ismadeto act asanode and metal in pure
formisused ascathode. They areput in asuitabledectrolytic bath containing
soluble salt of the same meta. Themore basic metal goesto the anode and
thelessbasic metal getsdeposited at the cathode.

199
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23

24

25

26

ii)

)

Recovery of silver after silver orewasleached with NaCN:

More basic and chegper zinc can displacesilver from thecomplex and silver
metal can berecovered.

2[Ag(CN),] ™ (ag) + Zn(s) ¥%¥:3® [Zn (CN),] ;* 2Ag(s)

5C,02 + 2MnO; + 16H* ¥%%%® 2Mn?* + 8H,0 + 10CO,

2KMnO, %:%® K,MnO,+MnO, + 0,

Cr,0% +3H,5+8H ® 2Cr’ +3S+ 7H,0

K,[Mn(CN),] : Potassium hexacyanomanganate (I1), Octahedra /
paramagnetic.

[Co(NH,).Cl] Cl, : pentaamminechloridocobalt(l11) chloride, octahederal/
diamagnetic.

K_[Ni(CN),): potassium tetracyanonickel ate(l1), square planar / diamagnetic.

(¥2mark for thenomenclatureand “2mark for the property in each part)

0]

b)

Becausethenew intermol ecul ar attracti ons between ha od kanes and solvent
mol ecul es have about the same strength or stronger than theexisting onesin
themolecules.

A mixturecontaining two enantiomersin equa proportionsisknownasa
racemic mixture. e.g. (+) butan-2-al (or any other example)

C,H.CH(CH,) Br, becauseit forms more stable carbocation.

Dueto +1 effect / electron donating character of alkyl group, akylamineis
morebas cthan ammonia

NaNO, +HCl i) HBF,
)RR BN) A— > CeH:N;'Crr >CgHsNO,
273K ii) NaNO, /Cu, A
NaNO, +HCl KI
i) CeHsNHy —--wemmemmmmeeeed CgHsNy*Cl —eeene> CeHs I
273K
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27

28

b)

b)

Detergentsare sodium satsof long chain alkyl sulphonatesor benzene sul-
phonates. eg: Sodium Lauryl sulphate.

Food preservatives. arethe compoundswhich prevent spoilage of food due
tomicrobid growth. eg: sodium benzoate, vinegar (or anyoneexample)

Antacids: arethedrugs used to prevent the overproduction of acid inthe
stomach. e.g. Sodium hydrogen carbonate/ or any other suitable example0

Molality (m) isthe number of molesof the solute per kilogram (kg) of the
solvent whereas Mol arity isthe number of moles of solutepresent in one
litre (or one cubic decimeter) of solution at aparticular temperature.

Molality isindependent of temperature whereas Molarity is function. of
temperature because vol ume depends on temperature and the mass does not
or Molarity decreaseswith increase of temperature.

DT,=7.5C
DT,=iK,m

T2-T,=3x186°Ckgmol " x10.50g  x 1000
184 gmol-1  200kg

0°C-T, = 1.59°C
T,=-.59C or 271.41K
OR

Yotl=1

Yotl=1

Yortlo=1

Theflow of solvent motecutesfrom sol ution of low concentrationto higher concentration

through semipermeable membraneiscalled osmosis.

Thehydrostatic pressurethat hasto be applied on the solution to prevent the
entry of the sol vent into the sol ution through the semipermeablemembraneis
called theOsmotic Pressure.

Yesosmotic pressureisacolligative property asit depends upon the number
of particlesof thesoluteinasolution.

DT,=iK,m

T-T0=2x0512K kgmol-ix =29y 1000
58.44gmol-1  250kg

T,-3713K=105K
T,=374.05K or 101.05°C

201
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29

@

(b)

i

()  Propana and Propanone

lodofor mlest. Warm each compound with iodine and sodium hydroxide
on awater bath With.

Propanal (CH,CH,CHO): Noyellow ppt isformed with

Propanone (CH,COCH,) : Yellow crystalsof lodoform areformed.
(Other relevant test can be accepted)

(i)  BenzaldehydeandActopbenone

lodoformtest. Warm each organic compound with |, and NaOH solution.

Acetophenone (C,H_.COCH.,) Yellow precipitates of iodoform areformed
with Benzal dehyde does not respond to thistest.

(Other relevent test can be accepted)

dil. NaOH | A

1+1=2

CH3-CHO -mememmmmmennan -> CH;-CH(OH) —-CH; - CHO-—-----=» CH3-CH=CH-CHO

-H,0

CHz-CH,;-CH-CHO ----eeemeeeeee -> CH;3-CH,-CH,;-COOH

i) KMnO, KOH
CoHs-CH,-CH; - C¢Hs-COOH
i) H'

(Or by any other suitable method)
OR

Cannizzaro reaction: Aldehydeswhich do not have an a-hydrogen atom,
undergo salf oxidation and reduction reaction on treament with concentrated
dkdi
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b)

C==0 + C=0 + KOH
H/ H/ (conc.)

formaldehyde

0 /°

> H— (I: —0OH + H—C
H OK
methanol sodium formate

(or any other correct equation)

Decarboxylation: Carboxylic acidslose carbon dioxideto form hydrocarbons
when their sodium saltsare heated with sodalime. Thereactionisknown as
decarboxylation.

R-COONa  NgOH, G RH + NaCo,
Heat

(Note: Award full marksfor correct chemical equation; award ¥2mark
if only statement iswritten)

COO K’
@ @
cocl
W @E cocl
(i) C,H.COOH

Becuase bond energy of F, islower thanthat of Cl, and N-Fbondissmaller
& stronger than N-Cl bond.

Because of low bond dissoci ation entha py of F-F bond.

C+2H,S0,(conc) ¥¥%¥® CO, + 20, + 2H,0
P, + 3NaOH + 3H,0 %%3® PH, + 3NaH,PO,
Cl, + 3F, ¥%%® 2C1F,

203
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OR

i) Because of increase in bond dissociation enthal py from H-ClI bond to H-P
bond/ Because of decreasein el ectronegativity fromto Cl to P

i)  Becauseof theenergy factor (inert pair effect) , tability of + 3 oxidation state
increasesthan that of +5 oxidation state.

) P,+10SO,Cl, ¥%¥® 4PCl, + 10S0,
or
P,+8S0,Cl, %%¥® 4PCl, + 4S0, + 2S5Cl,
i)  XeF,—2H,0® 2Xe+ 4HF +O,
i) 1,+10HNO,(conc) ® 2HIO, + 10NO, + 4H,0

QUESTION PAPER CODE 56/1
EXPECTEDANSWERSVALUE POINTS

The sum of powersof the concentration termsof thereactantsin theratelaw ex-
pressioniscalled the order of that chemical reaction.

Or
rate=k[A]"[B]°
Order of reaction =P+q

The cata ytic reaction in which the pore structure of the catalyst and the size of the
reactant and product moleculesare comparable.

Thenaturally occurring chemica substanceswhich occur intheearth'scrust and are
obtainable by mining are called minerals, whilethe mineral fromwhichtheelementis

extracted economicdlyiscdledanore.

Theregular decreaseintheatomic andionic radii / (having the same charge) of
Lathanoidswith increasing atomic number isknown asLanthanoid contraction.

3-Bromoprop-1-ene/ 3-Bromopropene
CH,—-CO - CH, - CH(CI)-CH,

204
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10

sto4

CH,CH,OH 3,3, CH,=CH,+H,0 1
443K
(C,H),NH < C.HNH, < CHN(CH,), < CH,NH, 1

We can determine the atomic mass of an unknown by using theformula.

M=dx ax NA 1
Z

By knowingd, a, NA & Z We can calculatethe M

Where

d =density of theelement

N, =Avogadro number 1
a=cell edgeor edgelength

Z =no. of atoms present inoneunit cell.

Packing efficiency

_ Zxvolumeof oneatom 1
Volume of cubic unit cell

_1x4/3pr
a

For smplecubiclatticea=2r

Therefore packing effieciency _ 1x 4/3 pr®
8r3

=0.524 or 52.4% 1
i) Raoult'slaw statesthat for asolution of volatileliquids, the partia vapour

pressure of each component inthesolutionisdirectly proprtiona toitsmole
fraction. 1

i)  Henry'slaw statesthat at aconstant temperature, the solubility of agasina
liquidisdirectly proportiona to the pressure of thegasover the solution. 1
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12

13

14

15

16

Therepresentation of rate of reactionintermsof concentration of thereactantsis
known asratelaw.

Therateconstant i sdefined astherate of reaction when the concentration of reactants
isunity.

i) zero order

i)  secondorder

t = 2.303xlog[A],

k [A]
(= 2308 x o [Al
- 3 -1 g
24x10 " s [A]O/4
_ 2.303 X
= == 0.60212
24x10°" s
t =578s

()  Inthismethod thetitanium metd isheated with |, toformavolatilecompound
Til, which onfurther heating at higher temperature decomposesto give pure
titanium metal. (or explanation by chemical equations)

(i)  Thismethod isbased upon thefact that the surface of the sulphideoresis
preferentially wetted by oil whilethat of gangueiswetted by water.
()  Cr#isreducing asitsconfiguration changesfrom d*to cf, thelatter having

half filledt2g levd whereasMn® to Mn?* resultsin half filled orbitas (o)

i) Inatrangtionmeta seriestheoxidation Satefirst increasesand then decreases,
Atthemiddleit ismaximum dueto greater number of unpaired electronin
(n-)dandnsorbitas.

(i) 8MnO, (ag) +3S,0.* (ag) + H,O (1) ® 8MnO, (s) +6 SO, > (ag) + 20H (a0)

i) Cr,0,>(aq) + 14 H" (ag) + 6 Fe2(aq) ® 2 Cré (aq) + 6 Fe' (ag) + 7H,0 (1)

OR

i) Because Copper(1) ionisunstablein agueous sol ution and undergoes dispro-
portionation.
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17

18

19

20

21

i)  Duetolanthanoid contraction the expected increase in size does not
occur.
(i) Peptidelinkage: A link betweentwo amino acidswithlossof water / —CO - NH —
@)  Thesix membered cyclic structureof glucoseiscalled pyranose structurein
anal ogy with pyran heterocyclic compound/ or structure.
INnDNA, sugar isDeoxyribosewhilein RNA, itisribose./ DNA isasdouble
stranded while RNA issinglestranded. (any one)

The common bases present in both are adenine, cytosine & guanine.

p=CRT
wW,RT
M,=
pVv

8.95x10*g x 0.0821L atm mol ~* K- x 298 K x 760 x 1000
0.335atmx 35L

M, =
M, =14193.3 g mol~ or 1.42x10"g mol™

They areof two types
i) Hydrophilic i) hydrophobic

The hydrophile sol ismore stable and reversible while hydrophobic sol isless stable
andisirreversible. 1

Hydrophilicsol eg. ® Starch, gum, gelatin etc. (anyone)
Hydrobhobic sol eg® metal sulphide, metal hydroxide (anyone)
OR

i) Electrophoresis takes place when sol particles movetowardsopposite
electrodesduetoattraction.

i)  Tyndall effect will be observed due to scattering of light by colloidal
particles.

iii)  Coagulation takesplace (dueto neutralisation of charges.)

i) Because bond dissociation entha py of H-Sbond islower that of H-O bond. /
oxygenismoree ectronegativethan S.

207
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22

23

24

)

(i)

(i)

In the resonance structure of thesetwo species, inNO,, 2 bonds are sharing
adoublebondwhilein NO,, 3 bonds are sharing adoubl e bond which means
that bond inNO, will beshorter thanin NO, .

Or
InNO, , bond order is1.5whileinNO,, bond order is 1.33 Because of
thetendency of oxygen to form multiplebondswith metal. 1x3=3
Ambident ligand: aunidentateligand which can co-ordinateto the central metal
atom through morethan one co-ordinating bond.e.g. NO,, SCN* 1

Thenumber of donor atomsin ligating groupsisknown asdenticity of that ligand.
eg.inC,0;” denticityis2 (or any other example) 1

Crydta field splittingin an Octahedrd field: Thesplitting of d-orbitalsunder the
influence of approaching ligandisknown ascrysta field splitting for examplefor
d, configuration ist29 3egll or diagrammaticrepresentation. 1

1-Bromopentane > 2-Bromopentane > 2-Bromo -2-methyl e butane.

1- Bromo-2 - methyl butane> 3-Bromo- 2-methyl butane> 2-Bromo-2-methyl
butane 1

1- Bromobutane > 1-Bromo- 2-methyl butane> 1-Bromo-2, 2-dimethyl propane 1

o)
@ 3, %%%@ @
o)

CH,MgBr 3/4@)4%7' SiHh® CH— c- CH,
H:0 |
CH

3

CH,—-CH=CH, %9%%%® CH- CH—CH,
OH

(or by any other suitablemethod.) 1x3=3
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25

26

27

28

0]

b)

Dueto resonancein aniline, N acquires + chargewhich increasesits pK
whereas dueto € ectron donating methyl group e ectron density increaseson
N which decreasesitspK,.

Duetoformation of hydrogen bond withwater ethyl amineissolubleinwater
whereas dueto bulky phenyl group anilinedoes not form H-bond and thusis
insoluble.

Dueto hydrogen bondingin primary amines, they havehigher boiling points
whereasthereisno hydrogen bondingintertiary amines.

CH,=CH,

CH,=CHCI

CF,=CF,

Food preservatives: arethe compounds which prevent spoilage of food due
tomicrobia growth. eg: sodium benzoate, vinegar (or anyoneexample)

Synthetic detergents are sodium salts of long chain alkyl sulphonatesor
benzene sulphonates. eg: Sodium Lauryl sulphate.

Antacids: arethe drugs used to prevent the overproduction of acid inthe
stomach. e,g, Sodium hydrogencarbonate.

Itissecondary cell

Anode Reaction: - Pb + SO,”® PbSO,(s) + 26

Cathode. Reaction: - PhO, + 4H" + SO, + 26’ ® PbSO, + 2H,0
Netresction:-  Pb+PbO, + 2SO. + 4H" ® 2PbSO, + 2H,0

o _ 00591 | [Cr]°

Fan ™ Bl ™ = [CrO HT™
£ —133v_ 00591 g (0207
6 (0.10)(10
=133V - 0.55V
= 0.78V
OR
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a m=Zt

MXxIxt
m=———-
nF

M

m = X2Ax3x60x60s

2 x 96500 Cmol ™
m=0.112mol x M
0.112mol x M

no. of molesof mercury =
M

=0.112 mol
b)  2AI+3Ni” ® 2AI* +3Ni

E,=E E°  =[-025V-(-1.66V)] =141V

Cathode anode

E, =141V

Nernstequation: 2AI+3Ni** ® 2A1% +3Ni

Nn=6 electrons
3+,2
Eo =B~ 0059 log %
[Ni™]
0.059 log (0.001 M)
E, =141V - 9 ( )

6 (0.50 M)°

=141V - ‘%[-5.097] log (10)

=141V+0.050V =146V

@
i
(13 O~y 2O
O s ~
Ho i ’T\ OH
T
O £
/
/P .
43/ \OH
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)  3HgCl,+2PH,® Hg,P,+6HCI

i) SO,+H,S0,® HSO,

i) 6XeF, + 12H,0® 4Xe+ 2XeO, + 24HF + 30,
OR

i) 3Cl,+6NaOH ® 5NaCl + NaClO, +3H,0
i)  2Fe* +S0,+2H,0® 2Fe + SO, +4H'
b) i) Two, dueto presence of two P-OH bonds.

i)  Duetohigheectronegativity of fluorine.

i)  Therearenointeratomic forcesexcept weak dispersonforces.

i) Cannizzaroreaction: Aldehydeswhich do not havean

a-hydrogen atom, uhdergo self oxidation and reduction reaction on treament

with concentrated d kali
AN H\
C=0 + C=0 + KOH
H/ H/ (conc.)
formaldehyde
i /°

— H-cl:--OH + H"‘"C\

H 0K
methanol sodium formate

(or any other correct equation)

i)  Clemmensen reduction: Thecarbonyl group of aldehydesand ketonesis
reduced to CH, group on treatment with zinc amalgam and concentrated

HCI

211
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AN Zn-Hg =\

A0 THg > OH, v HO (Clemmensen reduction)
b) '
' dil. NaOH A
) 2CH3-CHO ----mmmmemeee- - CH;-CH(OH) —-CHj; - CHO--------- -> CH3-CH=CH-CHO
-H,O
CrO3, H,S04
i)  CH3-CHp-CHp-CHROH --meemmeeeeee-- - CH3-CH,-CH,-COOH
i) KMnO, KOH
iy  CeHs-CH,-CHj -> C¢Hs-COOH 1x3=3
i) H" |

(Or by any other suitable method)
OR
() Benzoicacidand ethyl benzoate
Sodium bi carbonatetest. Warm each compound with NaHCO,,

Bezoic acid givesbrisk effervesence of CO, gaswhereasethyl benzoate does not
respond to thistest

(Other relevant test can be accepted)
(i)  BenzadehydeandActophenone

| odofor m test: Warm each organic compoundwith |, and NaOH solution. with 1+1
Acetophenone (C,H.COCH,) Yellow precipitates of iodoformisformed white
Benzal dehyde does not respond to thistest.

(Other relevent test can be accepted)
Ccocl
b 0 @[
Ccocl
@ CH.CH=NNHCONH,
i) a BH.HO,/OH b)PCC
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