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CHEMISTRY
Maximum : 60 Scores
/General Instructions to Candidates : \

e There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

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

e Read the instructions carefully.

e (alculations, figures and graphs should be shown in the answer sheet itself.

e Malayalam version of the questions is also provided.

e Give equations wherever necessary.

e Electronic devices except non-programmable calculators are not @allowed in the
Examination Hall.
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(Questions 1 to 7) : Carry one score each. Answer all questions. (Scores : 7x1="17)

1.  What is the co-ordination number of particles present in FCC crystal structure ?
2. Identify the order of reaction if the unit of rate constant is mol L1 s71,

3. What s the structure of chromate ion ((CrO,)*") ?
4. Name the test used to identify primary amines using CHC/; and ethanolic KOH.

5. Which among the given vitamins is water soluble ?

(@) A
(b) B
(c) D
(d E
6. What is the crosslinked polymer obtained by the polymerisation of phenol and
formaldehyde ?
7. is an artificial sweetner whi€hi 15 unstabléat cooking temperature.

(Questions 8 to 20) : Answer any ten, Eaeh qu€stion carries two scores.
(Scores : 10 x 2 =20)

8. (a) Based on the natugg’of intermolecular forces, classify the following solids :

(i) SiO,
(i) Ice (Score: 1)
(b) ZnO turns yellow on heating. Why ? (Score: 1)

9. A solution contains 15 g urea (molar mass = 60 g mol™!) per litre of solution in water
has the same osmotic pressure as a solution of glucose (molar mass = 180 g mol!) in
water. Calculate the mass of glucose present in one litre of its solution. (Scores : 2)

10. Define minimum boiling azeotropes with example. (Scores : 2)
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1 )@@ — 7 Q160 GaldB§EBWEH BICEXANIM)o 3060 GAYIA all@o. of)elo
G2 103 460B3UdBN )0 DDNOOAY)®))d>. (eapodav’: 7x 1=17)

1. FCC @lquell® ceismies @rslIrunom cLIsaangios G&0-808lemauad auosily
)@ ?

2. eog mubleomaniend @iy mol L s™! apw &) cotvniaidemmasien sodawd
@132 OlW)b.

3. c@ocaq @peIamlong ((CrO,)?") ee1sm ag)a® ?

4. CHCL; @)p o)@memodd 62180 KOH 9alcwouila] eeniadl aodlmses
@@l ol alBlaUeMATHOG Cald af)9)®).

5. @mldlenmm 66aIgQalmiaales 2e1erll@d £10leamM@ ag® ?

(@) A
(b) B
(c) D
(d E

6. aflemos)o, CaNdBMI@WINEOWIe CaldSlHNOHHOETVHT MSOEEIWIB LIElen)aM
alOMR0 MNITWI® CaloSlad af® ?

7. alaldo ©alQoanmm  9Ya30alled  nublo@@IgeEm | awi@o “MENMM D@
@IaMLAITVNQI0EM

8 @@l — 20 2160 ¢a103yeBElEs Bocdalm)stome ¢apod allee. ago@aleno
AlOOMENOTIM] DONOHAN) D). (eapodav’: 10 x 2 = 20)
8. () ©O@OBBPS lOIYO MNINWHOTING  TVIEAUIGTIION  @RSITLOOMBHI @3
0¥ 3OS0 Gl AN IRAITENUB o DIBIEN). :

(i) SiO,
(i) Ice (eapod : 1)
(b) 21)50861@o@3 ZnO 2emHMIORIBH)AN). af)IMOBH06NE ? (eapod : 1)

9. 15 g @@ (caoglensod aoay @ 60 g mol!) 8 elgd m=eiomad eilafla
EI0@T89)0, QICANINY (6208199803, oMy’ : 180 g mol™!) 6 &efllw enwdlea)o
BCO  BOCMISld  AAGAEMBB®. o)BHIGS  PIEHOITiled B0) elgd =ellw
213 @RSEEIGIGlENM NICHNITVINE BRBAT HEMENHID)D . (copodav’: 2)

10. dladlae  emiodielow) @RHIVICWIESIAPDHUB  af)OADAN  DBIAOOEM  TVaCI®o
) [GIoTEN| )N (capodav’: 2)
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11.

Write the chemical equation of the following reactions :

(a) Preparation of XeO, from XeF. (Score : 1)

(b) Mixing PtF and Xe. (Score: 1)
12. Explain how the complexes of nickel, [Ni(CN) 4]2* and [Ni(CO),] have different

structures, but do not differ in their magnetic behaviour. (Ni, Atomic No : 28) (Scores : 2)
13.  Complete the reaction :

(a) CH,CH,Br 28N, (Score : 1)

(b) CH,CHBr — N (Score : 1)

Dry ether

14. During the B-elimination reaction of 2-bromopentane in an alcoholic solution of KOH

results Pent-2-ene as major product and Pent-1-ene as minor product. State the rule to

explain the reaction. (Scores : 2)
15. Aromatic aldehydes undergo electrophilic substitution reactions. Write the nitration

reaction of benzaldehyde with chemical equation. (Scores : 2)
16. Briefly describe Gatterman Koch reactigff. (Scores : 2)
17. How can it convert methyLiodide to_ethanamingé ? (Scores : 2)
18. State two differences betsvcen globular and fibrous proteins. (Scores : 2)
19. Match the following :

(a) | Polyacrylonitrile (1) Terylene

(b) | 1, 3-Butadien-Acrylonitrile (i1) Natural Rubber

(c) | Ethylene glycol-Terephthalic acid | (iii)) | Buna-N

(d) | cis-1, 4-polyisoprene (iv) | Acrilan (Scores : 2)
20. (a) What are drugs ? (Score : 1)

(b) Write an example for a drug classified based on its chemical structure. (Score: 1)
9016 4



11.

®IOY OBISAMENHHNIM OOV (AIAIBTNMEBBRINS OOAV TVAQIIB: Yo af) Q3D

(a) XeFg @3 amlanye XeO; @ies mldoamosmo. (eapod : 1)
(b) PtF-90 Xe-9o dridommm,. (eapod : 1)
12. dleselleng  aLow)ameansow [Ni(CN)4]2* 92 [Ni(CO),] o0 al@ya
2RISMBGBOOENBILNo HOATB TVIEIAIBTIGE QIY®IPMVo HOHLIMM® llUodldGle9)D .
(Mloe@8, @REQoala, MMIA : 28) (capodav’: 2)
13. @0V (aIAIBGIHMo al)BBTI DG :
(a) CH,CH,Br 28N, (eapod : 1)
N
b) CH,CH,Br ——— eaod : 1
®) 37727 Dry ether (e )
14.  2-bromopentane, KOH-008 @0@389ca00gld L10@M@a0@] ¢al@am Mmseman
B-apeilalecmauad (@laidommo Melo Pent-2-ene (aIwom 2e|aNadW)o, Pent-1-ene
(IWOM  DE|MAOWYo  LIElENMIM). MV  (alaIdEmmMoe  aflvodlaalaman  aloao
(100069, (copodav’: 2)
15, @reooaddla @YW EEOAL)HUB DPIBC(SOarlelldy’ QUL 1a1 a3
(1QIBBIHMEBUD Bo6emilaeam,. eMIMAVLOEWIOHea0WlOd@ HOMB(SaH]
@OV (AIAIBBIMMo AIAV ALAAUIG AW ) IB))b. (capodav’: 2)
16.  15B@OM-GH02] ROAV(IAIBDINMo 21))BN AflVdE]RIBIE B . (capodav’: 2)
17. dloemnd GREXINNALAL af) TIHMOISIND @1R)ds) 20QIME @M ? (e@oém’: 2)
18.  &omi)e1dd ¢ Ioglmda)o H8nDENITU G0 10SIIN)BS)0 @XeNSS E6NE Ol y®OTVEIBU3
af) YD) (capodav’: 2)
19.  Gal©)oalS] Gal@aed
(a) | Polyacrylonitrile (1) Terylene
(b) | 1, 3-Butadien-Acrylonitrile (11) Natural Rubber
(c) | Ethylene glycol-Terephthalic acid | (iii)) | Buna-N
(d) | cis-1, 4-polyisoprene (iv) | Acrilan
(capodav’: 2)
20. (a) @E)MBUB af)aINODI ag)a®) ? (capod : 1)
(b) @IAVELISMWNS @RSITLOIMBHITI Mo GGl2] AOYNBHUBES B0} OBIAOMEMo
af) )N, (eapod : 1)
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21.

22.

23.

24.

25.
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(Questions 21 to 29) : Answer any seven. Each question carries three scores.
(Scores : 7x3=21)
An element crystallises as FCC with density 2.8 g cm™. Its unit cell having edge length

4 x 1078 cm. Calculate the molar mass of the element. (Given N A= 6.022 % 1023 mol 1)

(Scores : 3)

Write the anode and cathode reactions occur in the operation of a lead storage battery.

Mention the electrolyte used in the battery. (Scores : 3)

For hydrolysis of methyl acetate in aqueous solution, the following results were

observed.
t/s 0 30 60
CH,;COOCH,
0.60 0.30 0.15
C/mol L!

Show that it follows pseudo first order reaction as the concentration @f water remains

constant. (Scores : 3)
(a) State Hardy-Schulze rule with the help of examples (Scores : 2)
(b) Why lyophilic colloids apfused as protective colloids ? (Score: 1)

Gibbs energy of formatiof(AG) 0fMgO , and CO ., at 1273 K and 2273 K are given

() (2

below :

AG [MgO(S)] : =941 kI mol ! at 1273 K
AG [CO(g)] : =439 kI mol ! at 1273 K
AG [MgO]:-314 kJ mol! at 2273 K
AG [CO,] : —628 kJ mol! at 2273 K

On the basis of the above data, predict the temperature at which carbon can be used as a

reducing agent for MgO(S). (Scores : 3)
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23.
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25.
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21 2)®@8 - 29 Q190 2103408 aBOYANOTIM DOMOOA}®)D. BOCRIMNIM)o
AN ¢apoa. (capodav’: 7 x 3 =21)
80) 2)eldo FCC-0o0] (@lauella:dlennan|senjod aeaiend avomm 2.8 g cm™
@il @laueldd @3@19“6)«0%16)0@ @RWlse 4 x 1078 cm. ag)®)@3 MPIHOTI6

GR0BOAB MOMY @M E9089d. (N, = 6.022 x 1023 mol 1) (capoday’: 3)

erIW  cauocox  mQaldieel  BRHEMIWIOLIV)  HICLOOWIHLID) @IV
(IQIBBDMEBURB af)9)@). MNINQOIVIMEE DalCWOWlHNM FDLIGESINOLIQ aBODAT

af) ). (capodav’: 3)

dloamad @pailegdlond el e10MlH® HHOCEISITINY MSTIIWEa 003 i€l

MIABlBHEMEBUB 2 NAUOS CalB@BTIBlBNAN).

t/s 0 30 60
CH,COOCH,

0.60 0.30 0.15
C/mol L1
2100160 VOW® UAlE MVoaJOW] @SO)MOAITS DV (GIOIGEDMo  B0)
LHEWO o DAY BOBAA (2 1QIBBDMA0HEMAN OGSV 06> (capodav’: 3)
(@)  a00BUl-au @IV W20 HBIOEM TVaOI®H (eIMOO1H6)H. (capodav’: 2)

(b) elcwiadlels §30ca0labs Ul af) I O@EBOTRIM 6 10eFPI0T H?®ICaIla)-

HB00 aICWINOFHSITINAME)? (eapod : 1)

1273 K 29a3g00ileio2273 K @payoailen., MgO,, am@) CO,) #d@o ufeniay’ (ol
o)A 3000 CandBcAHM (AG) @OOY OBHOSIBMNMM) :

AG [MgO(S)] : =941 kI mol ! at 1273 K

AG [CO,)] - —439Kk] mol~! at 1273 K

AG [MgO] : -314 k] mol ! at 2273 K

AG [CO ) : 628 kJ mol~! at 2273 K

MBS MV)allafla) alleiezios @esloomE@E «B® 2Vagoalensm’ Mg ) o
Meoo@Gle0B1M] $0@6mIMS DalcIWlEPNA|S)IN). (capodav’: 3)
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26.

27.

28.

29.

30.

9016

(a) What is the formula of phosphine ? (Score :

(b) How phosphine is prepared in laboratory ? (Scores :

Assign the possible reason for the following :

(a) Stability of +5 oxidation state decreases and that of +3 oxidation state increases

down to 15™ group elements. (Score :
(b) H,Ois less acidic than H,S. (Score :
(c) H;PO, act as a good reducing agent while H;PO, does not. (Score :

Give reasons for the following :
(a) Transition metals and many of their compounds act as catalyst. (Score :

(b) Scandium (Z = 21) does not exhibit variable oxidation state and yet it is regarded

as a transition element. (Score :

(c) Write the step involved in the preparation of Na,CrO, from cliromit€ oré. (Score :

How would you account for the following :

(a) Aldehydes are more reactive than ketoneés towardsgnucleophilic addition
reaction. (Score :

(b) Boiling point of aldehydeg’are¢ lower than alcohols. (Score :

(¢) Addition reaction of soditim hydrogen sulphite is useful for separation and

purification of aldehyécs. (Score :

(Questions 30 to 33) : Answer any three. Each question carries four scores.

(Scores : 3 x4=12)

(a) What are primary batteries ? (Score : 1)

(b) The cell potential of a mercury cell is 1.35 V, and remain constant during its life.
Give reason. (Score: 1)

(c) Write the equations of the reactions involved at each electrode in a H, — O, fuel
cell. (Scores : 2)
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(2)
(b)

CaN0aVHNaNANF POV 0 af)aD) ? ((sq_e)voé : 1)

alBlauemuooLII@3 GandTVeONM MIBaxlanamemsmeam ? (capodav’: 2)

®IOY HDHISOTIEIHNIMAUDNS HOO6Mo AV)a fla {lae)d :

(a)

(b)
(c)

15-00 (D)al} MEIBHeElcd ()aflm) MBS Ala)e ®ICYHD) A1), +5
BoZlHOEMOAINOWOS TUAIO® HOWBH@o +3 ES AAlE®  »)S)HW)o
e21QQ)aM). (eapod : 1)
H,S 6ma9o8)o @og auicdalo @061 TMue@)dmadsm H,O. (eapod : 1)
H;PO, 80) me] a3leaogsle:0d1@asm. ag)ano@d H; PO, aflcao@laod @rel.

(capod : 1)

&»006Mo 361 H0)dd !

(2)

(b)

(©)

MVo(@AEIM GEIANIBS)o GRAIWIAS 2l M@BBEBB DTIC(AIVDHEBBBI6).
(eapod : 1)

aoaflo (Z = 21) aiymymy So@leoemoalqun  &oemlano@lo)amise 6o)
MVo(EBAEM MEIHAIW] GHEMBNIHNAM). (eapod : 1)

¢(>0662Qq @PYIcles Mlan} Na,CrO, mldeilleaam allwe ag)9@ s (8apod : 1)

@069 HRHIS)TNGBBNINAUOHW af)esBem alle1io)ads :

(2)

(b)

(©)

m&g’l@@om’leﬂﬁ; @RWIaHM JAIMACMEBSIES,  @R@3W66a0BUB,
HEQITMIBHOBHHOUD (a101BTDM 2flH1) S0, (eapod : 1)

@RYDENCNIB)BHOBHNIBo WISTIE! B3,)QR106M @IR)YBIAUI6)6)aOWBHUBHE).
(eapod : 1)

CILOWIWo HAAOQWIEIE AVUTEI0NQA0WBH BRALIAH3 (1QIBTIHMo @RI~
96a0W)HB)OS CAIATIAlanelm]o 10)BLleG:EMBTIM)e DalcOUTlenIM). (¢IHOA : 1)

30 2)®@3 - 33 IOV G103 EEBHIEB aBO®EIES APANANATIM DOMODALY®)>.

6306aNIM}e MOLI) GaIYIA. (capodav’: 3 x 4 =12)
(a) 96120l MIQAIBHUD af)IMITB af)aD) ? (capod : 1)
(b) &0} e2d99)d eavellend HAVEE HaldgMaui@d 1.35 V @p@lend @palcrvomo

(c)

AUOO @582 £1El¥NAM). H00eMo AllVdBlB>@lEe)d:. (eapod : 1)
H, — 0, anyaI@d eaveflorl 80¢00 gRIRHESIAIGSEILNMEs 00TV ALACIIG o
)9} >. (capodav’: 2)
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32.

33.
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(a)
(b)
(c)

(2)

(b)

Draw the structures of geometrical isomers of [Fe(NH,),(CN),]~ (Scores :
Write the formula of pentaamminecarbonatocobalt (III) chloride. (Score :
Write any two limitations of valance bond theory. (Score :

Grignard reagents are important class of organometallic compounds used to

prepare alcohols. Identify the compounds A and B and write the formula.

(i) HCHO + CHMgBr )Py ether, x o ypoom)By
2) Hy0

(1) Dry ether

(i) B+ CH;MgBr > CHy— |CH —OH + Mg(OH)Br (Scores :

(2) H,0
CH;

Write the name of products formed when salicylic acid is treated with acetic

anhydride in acid medium. (Scores :

Lucas test is used to identify primary, secondary and tertiarysaleohols.

(a)
(b)

Explain the process.

Name the reagents used in the test (Scores :

10

2)

1)
1)

2)

2)
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(2)

(b)

(©)

(2)

(b)

[Fe(NH;),(CN),]- ©@@m #lcwoeaSlandd  0af)Cruiean)dh3)as — cLIsm

QIO . (capodav’:
QIAVAIID Y0 af)IO)).

Pentaamminecarbonatocobalt (I1I) chloride. (eapod :
QIORIMIV ¢MIoeNE MBLITNATNOG EETE CalOIQPHUB af) Y. (eapod :

@RYDIANCa00B)HB)OS MIB2R0MATIIG3 DalEWOUIIBNM (A IWOIM EOAVAITL)-
09806 (PIVWMIBW dleRMdud. A, B agyarial @ldladlan @oavalodo
af) ).

(i) HCHO + CHMgBr DDy ether, ,y o nioomBr
2) H,0

(i) B+ CH,MgBr (1)(;% eg’er> CH,~CH-OH + Mg(OH)Br  (capodav':
2 \

CH,
avoelmilells, @yailaw, Gravdld: @RmMnea0eeELAIHE GPRALIDVMIWAW]

€alBMO@3 £IElH)IM DL|MMBTIOM CalOOPI®)H. (capodav’:

e0@@Iad], arVeOMdl, ¢SGaHiGl @RYBINCANIB)DHOB @ Cla oI MBI Mjalcousl-
SO B0} alGlHHEMAEM ENBHITV aldld6mMo.

(a)
(b)

al@lauemo aflaidloe)d:.

alBlEeMOTI T3 DalEIWIEHNAM EITVAITEROS CaloRNB)D®.  (capodav’:

11

2)

1)
1)

2)

2)






