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(General Instructions to Candidates : \

e Thereis a ‘cool-off time’ of 15 minutes in addition to the writing time of 2 hrs.
You are not allowed to write your answers nor to discuss anything with others
during the ‘cool-off time’.

Use the ‘cool-off time’ to get familiar with questions and to plan your answers.
Read questions carefully before answering.

All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from the
same question itself.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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(2)

(b)

(2)

(b)

(a)

From the following choose the incorrect statement about crystalline solids.

(1) Melt at sharp temperature.

(11) They have definite heat of fusion.

(111) They are isotropic.

(iv) They have long range order. (Score: 1)
Cubic unit cells are divided into primitive, bce and fcc.

(1) Calculate the number of atoms in a unit cell of each of the following :

* bee
* fee (Scores : 2)
(i) Write two examples for covalent solids. (Score : 1)

The mole fraction of water in a mixture containing equal number of moles of
water and ethanol is

1 1

(i) 05

(i) 2

(iv) 0.25 (Score: 1)
The following are the vapour pressure curves of a pure solvent and a solution of a

non-volatile solute in it.

T — -

V.P.

L

v

T—> Tb® < ATb —>Th
Based on the above curves answer the following questions :

(1) What do the curves A and B indicate ? (Score : 1)
(i) Explain why the value of Tb is greater than that of Tb®. (Scores : 2)

A

Identify the weak electrolyte from the following :

(i) KCI/

(i1) NaC/

(iii) KBr

(iv) CH,COOH (Score : 1)
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(2)

(b)

(b)

(2)

alO@ O)aIOTNENSs a0 alBodmneneg (crystalline solids) #)0la] ®oey
al0@)AM (@ITRIAUMBHF B3 H@QIV® H@OEEANSIH D :

(1) S\@POW DVYIONG3 DOYBAN].

(i) @R @RIV DO}B:G3 GOald)Me.

(iii) @Al Haf)EIVIESIa [lBHIVBlEN)o.

(iv) @RAIY cRIdw) cOaI 6308AE D6ne: (epod : 1)
SPmMila’ @emg” aavedeg @falglal, miladlad], agaotiladl agarileseam
@0 @Il fldleaan).
(i) ©20% 6305)OIIGE )M BocEIAMIHLIW] 830) WEMIQ OaVEE3 @RS

QBB @RYQEIBBIONS af)eiPo DN allSlea)d :

*enfladladl

* ayanovland] (capodav’: 2)
(i) E®00102108 610 alBOAMOBBUBHH VENE DBIAOBENOAYID®)D>. (eapod: 1)
2LI01)p aflOcMOglo L]y ¢208)HE03 @RSl ldleanam  eowdlvlee!
2eI001608 GAIUB(0IBHaU (B @RS’
i 1 (i) 0.5
(i) 2 (iv) 0.25 (cpod: 1)
@69 6BHIS)TTHBBNANE B0} VD)L LIVWHATNOWW)o, BREE LIBT3
@6 MIdayudleldleoom 80) ellmaseasElw eP@XIWOSWIe ¢ala]d e @nleud
BRANBHB6I.

| atm|========= K --------
V.P.
A B/
T—  Tb°«ATb>Tb

MBS OBHIS)TWNTHNAN HAAUDHOB @RYAVBAIBS] DIOY alOWIAM CaldBy-
OBUBBS DTN D) :
(i)  @>BaHWB A, B ag)amial af)amlem@oem av)a flaflesmana” ? (capod: 1)
(i) Tb-es Mmello Tb°-cve0noud B3)S)@EIWVB SN @D AN

aNvod] 90166 (capodav’: 2)
209  ORISIOMNASMNMAIVI@  MlaNo VoSBT HOEID  FHLINESINORIQ
aBO@IN BN llS1eed: :
(1 KC/ (i) NaCl/
(ii1) KBr (iv) CH;COOH (capod: 1)
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(b) Kohlrausch’s law helps to determine the degree of dissociation of a weak
electrolyte at a given concentration.
(1) State Kohlrausch’s law. (Score: 1)

(i) The molar conductivity A, of .001M acetic acid is 4.95 x 1073 S cm? mol~!.

Calculate the degree of dissociation (o) at this concentration if limiting

molar conductivity A2 for H+ is 340 x 10> S cm? mol~! and for CH;COO~

is 50.5 x 107> S cm? mol 1. (Scores : 2)

The effect of temperature on rate of reaction is given by Arrhenius equation.
(1) Write Arrhenius equation. (Score: 1)
(11) Define activation energy (Ea). (Score: 1)

(iii) Rate constant K, of a reaction at 310 K is two times of its rate constant K, at

300 K. Calculate activation energy of the reaction.

(log2=0.3010,log 1 =0) (Scores : 2)

(a) Which among the following is not an electrical property of colloids ?
(1) Electrophoresis
(1) Electro osmosis
(i) Coagulation

(iv) Tyndal effect (Score: 1)

(b) Freundlich adsorption isotherm is

1M wheren > 1

xm=kp
Answer the following questions based on Freundlich adsorption isotherm :
(1) What is adsorption isotherm ? (Score: 1)

(1) Explain the terms in the above equation. (Score: 1)
4
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(b)

CB30UB00HAV MR 630) MNERNG NIUIMDILNSN VOB B3:)0ETII ENEIBG(SI-
eoeidland Yl 8oan AWlerINICaud &:6ene)allSlesndad rva0owiesam,.

1) €MUBOWUaV TS (AIGRIANE9)D>. (epod :

(i) @ravdle, arymilulend .00IM endlloes ¢a080d @smeglalgl (A)
495 x 107 S cm? mol™! @rem. H" anewosmland elaldlow’ caozod
aenegglaldl (A,) 340 x 107 S ecm? mol™! 9o CH;COO0~ @pewoamiend
505 x 107 S cm? mol™! 9o @RWomd @avdle @ymiulend e

womlael (Wl 832an Wl crLITIGaH a8 (o) B6Ne)allS|ee)d:.

1)

(capodav’: 2)

@A@Y (VY@M B0) IAVEIAUAETNMETOWR cCUN®IT DDay20lO]

WMo AflLdBAIGHNAM).

@)
(i)
(iif)

(2)

(b)

@A IV AVANIIB o af)9I@)b:. (capod:

@R BFlcalanad af)mdedl (Ea) m1dq)aloe)d. (capod:

80) eoV@IaIdoMOTIend 310 K ee csog“csa:oarﬁg};cg K, @paiead 300 K eel
c0q ¢emauad’ K; 603 goeglwoesmel@d M 0oaVaEIaIdemMEsiead

1)
1)

@Ry PIEAUH M af)MAEH hene)allsleed. (log 2 =0.3010,log 1 =0) (capodav’: 2)

969 OISOV AENAMAIVIT 6 BHICBIVUIHA AlBHE 1)EMo ERLIOTHED T ?

(1) emeIdEEIcandoavlay’
(i)  gelIdEso socapITlay’

(1i1) OBHIWINIGLIH]

(iv) S1d@d ghandy’ (capod:

(a0QeMeefla ] @AUEIVIBaleu (B Hag)cavIc®R0EM x/m = kp!/™ n > 1.

eoyeneefla] @RWENVIBAIHUM HAEILICAIOM  @RSITVOIMAISS] @Y
O 3IS)OI T SN)AN C2l1dBLEBBUBEN DTNOE ALY

(1)  ap)am»oem @ERADECIVIBAICHT HAJ)EIVICDo ? (capod:

(1) MHEID  aD®IS)OTIALNIM  AVAAIBBTNOL!  BIGOI  alB36IBS)o

aflvod] a:c106) 0. (capod:

1)

1)

1)
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(2)

(b)

(2)

(b)

(a)

(b)

Which of the following is not an Ore of Iron ?

(1) Haematite

(1)) Magnetite

(iii) Malachite

(iv) Siderite (Score : 1)

Explain froth floatation process for the concentration of Ore. (Scores : 2)

Identify the most acidic compound from the following :

(i) H,0

(i) H,S

(iii) H,Se

(iv) H,Te (Score: 1)

Step P Step Q

S0, S0, H,80,

(1) Explain the step P and Q. (Scores : 2)

(i) Give a reaction which indicates dehydration property of conc. H,SO,. (Score : 1)

(i) Write any two uses of sulphuric acid. (Score : 1)
OR

Identify the least basic compound among the following :

(i) NH;

(i) PH,

(iii) AsH,

(iv) SbH, (Score: 1)

(1) Halogens have maximum negative electron gain enthalpy in the respective

periods. Give reason. (Scores : 2)

(i) Draw the structure of Perchloric acid (HC/O,) (Score: 1)

(i) Write the formulae of any two interhalogen compounds. (Score: 1)
6
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(2)

(b)

(2)

(b)

(a)

(b)

@REWEMIOMY @R VLOTH® aB@6m ?

(i) o060y (i) @ouneeqy
(ii)) ooe1eeeq’ (iv) aflaweeog’ (epod: 1)
@ROO)BHBIOS AVOMBEMOTMEH oI (i@l (Froth floatation) &@ @)ola)’
ANl voBAIEN ). (capodav’: 2)
@09 ODIS)OBH9NAN MVoBMEBHEIG3 aBQAIo H)S)DBI ERAVIEMMBB®’
ODOOETNS)BN D :
i H0 (i) H,S
(iii) H,Se (iv) H,Te (capod: 1)
Step P Step Q
S0, SO, H,S0,
(1) P, Qogquaia@ud vkl &alee) . (capodav’: 2)
(i) wow avKBanydles @rIllalend mld@aella:osm aVIRIAIBD @G-
BMAM 630) IV (AIAIBDTDNMo af)$}®)d:. (capod: 1)
(iii) VBanYElB @RYIVIAUIH (Y OMNE DAICVINEBUD af)$)® > (capod: 1)
GREEIB]O3
@69 HHS) TG EH)IN MV BB G3 AFIAN0 aBQAljo OAI GHUIOUEM-
MBBG OO NS BN B>
(i) NH; (i) PH,
(ii1) AsH, (iv) SbH, (capod: 1)
(1)  2020£1062MBHUBENEM ERO® alldlawdglorl agqane &Sl emuglal’
EDEIHE(SIENS OHNWAE af)BLOITall DEB®). HOVEMOALI®)h.  (GMOBAV’: 2)
(i)  ea1degodlenoadlariend (HC/O,) ceism aloQ)d. (capod: 1)
(iii) @M’ HABA aN6LI0HLIB TVOWBMTBBIOS CaNIBMEIBHUD af) ).
(capod: 1)
7 P.T.O.
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(a) Zr and Hf are having similar chemical properties. This is due to

(Score : 1)

(b) ‘Magnetic moments arise due to the presence of unpaired electrons’.

Calculated magnetic moments of two transition metal ions are given below.

Ton Calculated

Magnetic moment

sc3+ 0
Ti3* 1.73
Justify these observations on the basis of spin only formula. (Scores : 2)
(¢) Transition metal ions are generally coloured. Why ? (Score : 1)

(a) In which of the following, the central atom/ion is in zero oxidation state.

(i)  [Ni(CN),J*

(i) [NiCl*

(iii) [Ni(CO),]

(iv) [Ni(NH;)J* (Score : 1)
(b) [Ni(CN) 4]2‘ has square planar structure and it is diamagnetic.

(1)  On the basis of valence bond theory explain why [Ni(CN)4]2‘ exhibit these

properties. (Scores : 2)

(i) Identify the ligand in the above mentioned complex. (Score : 1)

On kinetic consideration nucleophilic substitution in aryl/alkyl halides may be SN! or
SN2 mechanisms.

(a) Briefly explain SN? mechanism with an example. (Scores : 2)
(b) In dehydrohalogenation of 2-Bromopentane why Pent-2-ene is major product and

Pent-1-ene is minor product. (Scores : 2)



8. (a) Zr-owlmy Hf-omili)e 80)caloneiss 00V QLI NIRRT SH®. DG
006 AN : (epod: 1)
(b) ‘@REMBEaICAW MRIGESIEMOBIOS aVIATIELY  MEINEM  ANMGId,
20203 DMLOM)IN®.’
QENE’ MVo(BHAEM G100 @REWIA]HE)S TRGNVIBona]g BONMGlH; OR0AZ)-

BUB ®IOY HHIS)HNAN)

Ion Calculated magnetic moment
S C3+ 0
Ti?* 1.73

v dldlauemeneg adlad  s0eel  canddmEIWOS  MVaOIVWBINIGI
LIWY BB HN M. (capodav’: 2)
(C)  QLoEMEM GEIIAD BREWITMBUBHH TVLIWIREMWINS MNOMPENE. )T )EIBHI6NE ?

(capod: 1)

9. (@ ®wY 680S)EVNASMMMAUVIT  HAVAFSE  @YQo/BREWITMD-M al)&R\o
SR HOMINUTLN OBH® aB@IMOET ?
(i) [Ni(CN), I~ (i) [NiCZ >
(iii) [Ni(CO),] (iv) [Ni(NH) " (capod : 1)
(b) [Ni(CN)4]2‘ M aPIOA@ qlomod (square planar) CLISH®o AWWOAINMGH
LIRINIMETE.
(1) oeIday culee GIlolWes @RSITLOIMOITIE3 [Ni(CN)4]2‘ 6D
TLIBIAIGIBUB BHIMIBNAND af)AD O BI6NRIEM )N Al V03l BAB 86 .
(capodav’: 2)
(i) MASNG OBHOS)OVGBH ED0OQURIT3 LNNIY aB@OOENAN BHeNE)

allS1on)d. (eapod: 1)

10. V@D aIBlEM M@ FREOOTI /BRYTIONINT 0IOORIAUBHHE @ MY HeWIadlels’
aVeniqUIgeuad msenm@ SN @pecslad SN? oaenoadlavomie)eswosm.
(a) ©89a006m TVadl®o SN? HABHIMTVo ANUdEl B9 (capodav’: 2)
(b) 2-eENERO HaIOWBVB-0M UTOOROEAIAOICLIIREMaHUM ANlCWOAISHWITI
0al103-2-g0va8 (Pent-2-ene) 9)S)@@3 @ogallene aiad-1-s0mad (Pent-1-ene)

B30l @egailel) eIEEH AN @ af)ae63:06ME ? (capodav’: 2)

7016 9 P.T.O.
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(2)

(b)

(a)

(b)

Identify the product

CH;MgX
HCHO
H,0

(i) CH;OH
(i) CH,CH,OH
(1i1) CH3—$H—CH3
OH
(iv) CH;-CH-CH,-CH, (Score: 1)

|
OH

Complete the following :

OH
) Conc. HNO;
) —

OH
. NaOH, CHC/
(i)

H+

(i) CcHs—O-CH; +HI—— (Scores : 3)

Which among the following reduces Tollen’s reagent ?

(1) Methanal

(1) Propanone

(iii) Benzophenone

(iv) Acetophenone (Score: 1)
Since both aldehydes and ketones possess carbonyl functional group, they

undergo similar chemical reactions.

(1) Explain the structure of carbonyl group. (Scores : 2)
(i) Explain Aldol condensation with an example. (Scores : 2)
OR
10



11. (a) £eKMmean®aN @IEleTlw)d:.

CH;MgX
HCHO

H,0
(i) CH,0H

(i) CH,CH,OH
(iii) CH,- ?H ~ CH,4
OH
(iv) CHiy— CH - CH, - CH (capod : 1)
OH

(b)) ©26096899S)OTNBNLNANAI A )BBSTHNWIGEND: :

OH
) Conc. HNO;
()
OH
. NaOH, CHC/,
(i) -
H
(iii)) CHs—O-CHy;+HI—— (capodav’: 3)

12. (a) @00y 0305)eclenMAIRIE8 ¢so8MmBav’ dlag)2@lom McoIRlBHEleNM®’

aB® ?
(1) eaomMIAB (i)  e(I9qjemosd
(111) esnudeavoadiemosn?d (iv) @oavegoadiemosd (eapod: 1)

(b) @R@wWlonaowiddElen. @legoemdglens HoBeMINOAME3 aNoU)aHEM @3
@] @RSEEIOIGIENINTIMIG  @AI  BEO®Oo  AITV(AIAIGTNMETBUBHS
afllewads)an).

(1)  20deMI206M@3 (N fload ce1sm allvodladlen)d:. (capodav’: 2)
(1) ®RYBGWIUE ANBIBEIVAHM BO) DBICOVEM TVaOIBo AflUdElB:G1B8)d:.
(capodav’: 2)
GREEIB]03
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(2)

(b)

(©

(2)

(b)

(2)

(b)
(©

Which among the following does not give red precipitate with Fehling’s solution ?

(1) Ethanal

(1) Propanal

(i11) Butanal

(iv) Benzaldehyde (Score: 1)

How will you bring about the following conversions ?
(1) Toluene into Benzaldehyde

(1) Benzoic Acid to Benzamide (Scores : 2)

Explain Cannizaro reaction with an example. (Scores : 2)

The most basic compound among the following is

(i) C,HsNH,

(i) CHsNH,

(iii) NH,4

(iv) (C,H;),NH (Score: 1)

Compound A is treated with Ethanolic NaCN to give the compound C,H;CN(B).

Compound B on reduction gives compound C. Identify compounds A and C.

(Scores : 2)

o—D—(+) glucose and f—D—(+) glucose are
(i) Metameres
(i) Anomers

(i) Geometrical Isomers

(iv) Functional group isomers (Score : 1)

What is denaturation of proteins ? (Score : 1)

Differentiate between nucleoside and nucleotide. (Score: 1)
12
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14.
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(2)

(b)

(©

(2)

(b)

(2)

(b)
(©

@6 6B3IS) NGB AUDITI ARG HaNaOS]ow) LIMIWIAIW] 211N
@RAISH g lo DOITH® ?
(1)  agLomOUB (i)  &I9a]Moud

(111) eNNgMOUD (iv) emiadavomdallesaoan’ (epod : 1)

6% O H0S)OTIBIS)AN AQEBBUB MEBUD af)SIBOM TVLIRLINOENo ?
(i) esg)ildlad Mlanie mIMILIGUIHe O’

(i) emMMBeaLIV] B @RIVIAI@ WA HENUMBAVIOO AL (capodav’: 2)

HHOMIROEN0 POTV(IAIBTMMo B0} DBIAOVEM TVaTl®o ANlUdElB:B189)d.

(capodav’: 2)

®069¥ &30S OMNTNHNIMAUDIT aBQQilo HISIOT HMIAU )Mo B06M-
BNAN® af® ?

(i) C,HsNH, (i) CyHsNH,

(i) NH, (iv) (C,Hs),NH (capod: 1)

A oM TVo@)BB0 afLOEMIG]H NaCN-200] (a101domila) C,H,CN(B) agyam
Mo@BMo  @O)IM). B ap)am  aqvojame  dleoaglaoemomels C  agam
Mo@Bo MOYAN). A, C af)amil TLoIBMEBBUD aBAUIHWAN 36eNE)a1S1E6)d:.

(capodav’: 2)

o—D—(+) glucose, B—D—(+) glucose ag)arilaicosm’
(i) eageadav’

(i) @emocaday’

(i) GRPAESIENG3 Haf)CTVLICAYAV

(iv)  aDoWeUeM@ (N)a | Oaf)CAVOCAY TV’ (capod: 1)
G151 1003 AWM |3E0aH 08 ag)a06m ? (capod: 1)

MG CWIHHTVAL MYFHIECWINHSALY ®IAILNSS Al PAVOATNIEN ?

(capod: 1)

13 P.T.O.
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(2)

Distinguish between thermoplastic polymers and thermosetting polymers. (Score : 1)

Name the monomers in the following two polymers.

(b)
(1) Nylon6, 6
(i) Buna—N
Match the following :
Column A
(1) Equanil
(i) Morphine
(111) Tetracycline
(iv) Bithionol
(v) 1% phenol solution
(vi) Ranitidine

(2)
(b)
(©
(d)

(®

Column B
Antacid
Antiseptic
Disinfectant
Antibiotic
Tranquilizer

Analgesic

14

(Scores : 2)

(Scores : 3)
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16.
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(2)

(b)

O®ACAGIOTU D GaldFEla0)d8)0 O@AEROAVGlow) CaldFlamda)o ®enlenss

Q@ PMVo B3:6)6NBOT ).

@I0Y  ODHIS)OVNTIHNAN  0MB)  CaldG]A0)BHSIORIW]o

CalOQPI@N.
(1) eemee1oe 6, 6
(11) enuem — ag)ad

Gal®)oalS] CalBBN: :

(@)
(i)
(iii)
(iv)
v)
(vi)

G080 A

D013

(el lelLe¥al[¢G)

eSS0 VI3
OMIMWEMIUD

1% adlemoud eroai

ooajlslalad

(2)
(b)
(©)
(d)
(e)
®

G083 B
@oagomilan’

@R WBOTVAIGH
WlaUENMBeanHag
@Ry AGINICWIG >’
Sodflaeeiavd

@OMITIOHRAV B>

15
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(capodav’: 2)

(capodav’: 3)
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