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enerallnstructions to Candidates : · · · 

'" There is a 'Cool off time' of 15 minutes in addition to the writing time of 2 hrs. . 

~ Y ~u are n~ither allowed. to_ write your answers nor to discuss anything with ·I I ·. others dunng the 'cool off time'. 

I Use the 'cool off time' to get familiar with questions and to plari your answers. 

Read . the questions carefully before answering. 

® All questions are compulsory and only internal choice is allowed. 

®I 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 .. 

e. lvialayalam version of the questions is also provided. 

® Give equations wherever · necessary. 

@ Electro:'lic devices except nonprogrammable calculators are not allowed in the 
Examination Hall. 
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I 
1. a) How many moles of dioxygen are 1. 

present in 64 :'-g of dioxygen'? 
(Molecular mass of dioxygen 
is 3~) . (1) 

b) The following data were 

obtained when dinitrogen (N
2

) 

and dioxygen ( 0 2) react together 

to form different compounds. 

Mass of N
2 Mass of 0

2 

14 g 16g 

14 g 32 g 

28g 32 g 

28 g 
I 

80 g 

Name the law of chemical 

combination obeyed by the above 

experimental data. 

c) Define empirical formula. How 

is it related to the molecular 

formula of a compound? 

2. · a) The number of electrons, 

protons and neutrons in a 

species are equal to 18, 16 and 

16 respectively. Assign the 

proper symbol to the species. 

K-2 

b) Write any two drawbacks of the 

Rutherford model of an atom. 

c) Among the following electronic 

configurations, which one 1s 

. correct? 

i) [IT] [ill It I-~, I t I 
ii) !tl] [ill It-~, I t I I 
iii) !tl] [IIJ Cii1ItJ 
Substantiate your answer. 

(I) 

-I 

(2) I 
,2. 

I 
(I) 

(2) 

a) 64 g 63oah'm:ng!Jcro ®ml:::>l®<9Jlam O{l)l® 

Ol!!lOCitJ 630:fu'rru1g16ciD ®(U\Ol®dhUb ~611§? 
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( 630cB~IilJl~6icB @\QlOl<liX)@Otllo 32 ~6m) ( 1) 

l;J) 6)6)mlsgg® a;)('Q)OUID<p.J(,o ( N?) 

630ablilJ}~® ®\Ql0l®W2,o ( 0 
2

) ®QYllfalO 

l nJ ('.Jill com1 q,f OJ~(6)j em lilJoCQ) 2,o9® 6liY3ciO 

~6T'rs:::>WOl<J:jC>CiO ®06)':!' 6lcfu::lS c~amD1al1r.OO 6 

em OJiQi tll6ll'BcJ0 e.J!'1l1-8Jl,. 

~6)cB alom5·-+--o_z_nll_6)_rB alom5 

14 g 

14 g 

28 g 

16 g 

32 g 

32 g · 1 

28g 80~ 
L-----~~~~-----

11l2,c£b@lal0 6lcfb056(1ffil)1tll1c£l-6)c!,mJ nJtll"JcM:J6Til 

nil eJ 6llB ciO am> m 6 em m 1 c£)6") 6 rm m :::> 1ru 

<n.lo(gwo~m m1mJGJ\ci011@cB OlnJ6lmcm? 

c) n{:j)oCLflm1c:a6lam OlnDOroOl6eJ 

m1inOJ!L!~cB@(,c£b. BCll(, \ruoC'OJ(,cB(il1®75l16l~ 

11lCD0§1cB6\se.Jffi OlnDOfi>Ql(,eJCQJ.J,GJ:::>mll g)2®u 

· n(J)6m36lm 6TlJffi06lCJ:~§3ltll1cB@3ITY16? 

a) 63ffiJ, nJBOffi<OillC6)'l5)16Jgj g)2£1d~tS06li1Jc£bCRJ, 

OllnJ ::>~§06YY\~cfuci0, mjJ<lllS:::l6Y'D.?,cfuU0 

§20JW.?,6:lS O{j)6'~o CQJLOOlc£bffio 18, 16, 

16 O{j)ITD06m". §2'D nJ BOin®O C6)'l5)16loll 

amlffi3ClC'OJ08iiljCIJOCQJ lnJ®icfuo O{j)':!'.?,®.?,c£b. 

b) OJLOiO <lln..OOruJ16lcB af®fio QlO<l5l~dhCQJ.?,@S 

O.ffi6l®ffi:.1e.ic?,o (l)6f15u CllnJ()(O()CQ)"QlcfuUO 

om':!' 6 ®J,cfu. 

c) ®06l':!' mafOca,1m>1m1cOO.?,cm g)2e.Jah<lllS06n'O 

oJlmj0(11)6lJB§_1mZl UDtll1COJOCQ)Ql®(I))06ffi'? 

i) [ill [ill [f]}Tfl 

ii)[TIJ [TIJ l t-~, I t I I 
iii)lli] [IT] l t I t I t I 

m16llY3~6lS ~(O'(O)tll6)®TIJ \ruO<DJcfuCll1c003cfu. 

(1) 

(2) 

(1) 

(2) 

(2) 



a) The' first member of a group of 

elements in the s and p block 

Cliffers from the rest of the 

family in chemical beh avior. 

Write any one reason for this. (1) 

·b) Write the general outer 

electronic configura tion of 

d-block elements.. (1) 

c) The first ionization enthalpy of 

sodium is lower than that of 

magnesium but its second 

ionization enthalpy is higher 

than that of magnesium. 

Explain. 
l 

(2) 
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3. a) s, p %)m1! 0:6Qd::lcOO,),dh~16leJ 63a:co lWJ<J:! 

LD~eJdhfillBgiffi~ ffi'@B.)6l®m ®tloWo ®tlCl® 

dh,),S,),omJ(Or6'l16)eJ Cllfl r1lJeJc.6:>6m§lam m1m) 

OJ,)©JO<nl6l<;t-j§1 co1 cOO,),ffi\~ · g:Q©1, mv 

"B36l©&:h1eJ6o 63ffi6 dhOC06ffio %')'5',!,©6dh. (1) 

b) d-block CllJeldh6013§66>S 6lnJ0©60JOCW 

6YlJ oon <> (l5) m g:g 2.1 cth' a: l so 6Y'iO ru1 ow> ((1) o 

%')'5',),©J,dh. ( 1) 

c) a:cruoo.JJlau(l51'll)16lc{q 63cmoo ®CJClCW061616ffi 

ClCTUn.9:Kro 04)db LOoamn..O QlW mi d!:l,)®m1 <.8 CVl ' 

©1a:mce6loci0 dh600J06ffiv. C{j)rrnoam 

ClCTUOM1CW<mli6> ~ ffi6li'SOo ®1lU:CW06)6)6ffi 

Cl CTU d!:l db %') ffil LO 0 czrnnJ1 Ql w" mi d!:lj 

WM1ClCVl©1 ClfficOOOW dhJS,),© eJ 06ffi". 

rul cniBIGfuco1c006dh. (2) 

4. · a) He
2 

cannot exist as stable 4. a) He2-oflmv 63ffi6 cru.o1ro®CW6~ 

molecule. Justify this statement 

on the basis of bond order. (1) 

b) State Fajan's. rule regarding the 

partial covalent character of an 

ionic bond. (1) 

c) Which has higher boiling point; 

o-nitrophenol or 

p:-nitrophenol? Give the reason. (3) 

©mlOl®CWOmJl m1eJm1amo .. Jl~ . Cl6YlJ06nS" 

63orocwo16lCVl (ffi()s1cru.oomC!ml1am g:Qr::J 

lnJ~orum cruOWJdhC01c006dh. ( 1) 

b) (ffi()QlCW06ffi1dh 6YlJCYtUmf()l0)16lf@ t'SOW1dh 

aJ ocw nuo..o ((l)o rg m> om c.e, cru J rsoru 61 wrm 
cruo6:1J('(U)1c006<m nD~odbmf m1mJmo 

lnJ~OQflcOO,!,dh . ( 1) 

c) O{B©1mo6'11) 2?_CWitcm @1~2_, mleJW~®; 

0-6)6)ffi<ZLSO n.OiClm0~1CllmO (lJ'f()Ql©O 

p·-6)6)ffiClllSO rufl<llmOglCllmO? cfh0(()6ffio 

Cl{j)'5'J,©6cfu. (3) 

5. a) What is Boyle point or Boyle 5. a) a:6Yllocw1co'b 2?_'Un~:rmonr (ffi()6)~ro:,1am 

K-2 

temperature? (1) a:6YlJoCQJlam a:nJomJl~ %)mil061Ti'? (1) 

b) At high, altitudes, a pressure 

cooker is used for cooking food. 

Why? (1) 

c) A neon-dioxygen mixture 

contains 70.6 g dioxygen and 

167.5 g neon. If the pressure of 

the mixture of gases in the 

cylinder is 25 bar, what are the 

partial pressures of 0 2 and neon 

in the mixture? (2) 

OR 

3 

b) ~cwitcm lnJ<&GW6lll3~1am ®IDnDO<llo 

n..J 0 .!lJ c£h o 6) .!.LJ <9.:) 0 db l nJ d!:l it c£h 6 <%)it 

~nJQlCQ):)(J)1ce6l,),ffi)6· %)mil66'l<ih0~? ( 1) 

c) 63C06 m1rgcwo6Y'I0 - 63odh"cru12?6rro ©mlOl© 

m1@1©®"6'l1am 70.6 g 630dhvcru1~db 

®ml0l©CW6o 167.5 g m1ClCW061TI,!,o ~~. 

11l\Q£>1@®1l)16>CVl Cll'@J6ldh aliDC3o 25 6YlJOID 

ell'@) 6) 6ID &3:.1 am 63 0 dhu cru1 ~dO 

©mlO l©CW 6Cl5CW ,!,O m1ClCW06ffi1 Cl CVlCW 60 

m1®1©®o>16leJ . l5ow1ce:, alc'OC36ll'Bc.i0 

%)mil061Ti'? ( 2) 

(G'!I)6)~1B::lctm 

(P.T.O.) 



OR 

a) Particles of soil at the bottom of 

a river remain separated, but 

they stick together when taken 

out. Name the property behind 

this. · 

b) Critical temperatures of 

ammonia and C02 are 405.5 K 

and 304 K respectively. On 

cooling these gases from 500 K, 

which gas will liquify first?· 

c) van der Waals' forces are 

attractive intermolecular forces. 

Write the names of any two 

types of van der Waals' forces. 

6. a) For the oxidation of iron 

4Fe(s) + 302 (g) ~2Fe203 (s)• 
entropy 6S change 18 

-549.4 JK-1mol-1 at 298 K. 

Inspite of the negative entropy 

change· of this reaction, why is 

the reaction spontaneous? 

( ~H~ for the reaction is 

(1) 

(1) 

(2) 

· -1648 x 103 Jmol-1). (2) 

K-2 

b) Write the differences between 

extensive and intensive 

properties. Give one example of 

each. (2) 

6. 

4 

Clm)6) ~ ea;l am 

· a) ~ eJ o (!() w Clfl'm16l ~ aJm s1 (l)(O) §1 06 aJ 6ID af3 

®al1emcJO <KlJ6l0 .~OJ6l0 d3o06ffi6l~S6cm6. 

nq)rmOafO nJ606lCITr15lS6cB6l,J,<UT1JOcitJ ®1)0J 

63§1<;t:(ls1-8.J6 em06ID6l<£JS6cm6. g)2®16l~ 

nJlcm1e.J~ (f)2,6TI)Clfl'm16l~ <llnJ6lrDmY)? 

b) aJm~GloGTTilw, C02 omcm1 0JCQ)66lS 

l em 1§1 cOO af3 22"0 nS:I" Q'l 00J6emcJ0 W LOO L em Glo 

405.5 K, 304 K omcm160l36lmcwo6m". 

500 K -~ m1cm.?,o g-Q'D OJO®c6:>60l36l~ 

®6ID6<;t:(l-8.J0afn Cl@®.!, OJ0®cfhQ)06fO" 

ffi@B,Io lBn1lemro1.00.?,c£h. 

c) ®C'QlOL®emcfil cmam1eJ.?,~ ®£l)em<ZlnS:I6ID 

6l'lJ eJ 6ID3 ~ 0 6ID" OJ 0\10 Cl..D & (!J 0 cJ0 mf 

mi eJ 6ID3 cJO • n@ 6J ® !Bo 1 e.J.?, 0 (1) 6TYSU 

coimtorm1e.J.?,~ ruocm0J.J& ruocioau" 

6We.J6ID3~6lS ~<1J6lal6l ':P®6c:So . 

4Fe(s) +302 (g) ~2Fe203(s) 

omm~lSOnJl ill,I®,IO('(l)o 2 9 8 K -~ 

-549.4 JK-1mol-1 @@611i'. nq)CroQllSOnJl 

6lffi(f)Riru" (G1'Q>mSl§J,o g-Q'D lnJrutommmo 

om am 6 6)£ 0 6TYSU 6'1 em 0 6YiO <ll§ m1 (Q) ('(l)U 

LnJru&wrmmGJomJl. 

( roocruLoJrurowrmmmro16lqq 
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(1) 

(1) 

(2 ) 

~H~- 1648 x 103 Jmol-1
) (2) 

b) m~mm31oJ; omcf.h?J.lril>mSioJ (/)66TI)6lfficm 

cmam1e.J6~ OJ,\®,10cru6ID3ci0 %)':P6(ID6d3o. 

630<Xroocm1m.so 630<llal0 22BOnOal6ffio o.l'lcmo 

(2) 



7. ,e an equation for 

equilibrium constant in terms of 

concentration (K) for the 

equilibrium reaction given 

below. 

b) What are buffer solutions? 

Give an exall?-ple for a buffer 

solu tion. 

c) The concentration of H+ ion in 

a sample of soft drink 1s 

3.8 x l0-3 M. Determine its pH. 

8 . a) Write the formula of the 

following compounds. 

i) Nickel 

ii) Sulphate 

iii) Tin 

· iv) Oxide 

b) Fluorine reacts with ice as given 

below: 

(1) 

(2) 

(2) 

(1) 

H 20 (s) + F 2 (g) -4 HF(g) + HOF(g) 

· Justify that this is a redox 

reaction. (2) 

K-2 5 

rucruom>1~6~ tn..iruil><m)m®ID16)~ 

§2 ca,jl e11L6l'.J1 m>o C$ ca,o6f/O ?;HCVl16) cfl oJl ~ 

~ m1il>~cw1,ooom6~ 

n{j)'9J,®J,cfu. 

c) 63<ll6 ~~®~ n.Jom'lm>®ID1@CVl H+ 

<l!Y1)(g(W(}611)16)CVl (f):)<U9®. 3.8 X 10-3 M 

Cll'@mi'. §2®16)CVl pH ca,611),ooo,oo6ca,· 

i) NiGkel 

ii) Sulphate 

iii) Tin 

iv) .Oxide 

b) '1!GJ01<fb @Cl{j)ffi)J,QlOmJl ®06)'9 n.JO<WJ® 

all®1mJ1<011 LnJClJ<'Ocm>1cOO.?,rrDl,. 
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(1) 

(2) 

(2) 

(1) 

H 20 (s) + F 2 (g)----+ HF(~) + HOF(g) 

g)2@®0<ll6 01C$MO~u roocro,LCLJOJro<OIID · 

(2) 

(P.T.O.) 
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9. · a) H 20 2 IS a bleaching agenL 9. a) H 20 2 
ero3 61ddi.q,!1ouf omm~~Gmu. 

Why? (1) o.mom6@cfuOG®'? (1) 

b) Complete the following 

reaction. (1) 

Zn(s) + NaOH (aq) heat ) ....... 

c) In a seminar, ifyou are asked to 

present a paper on hydrogen 

economy, write any two points 

you are going to include in your 

paper. (2) 

10: a) Give reasons. 

K-2 

i) KO~ is . paramagnetic. 

ii) Solutions of alkali . metals in 

liquid ammonia are blue in · 

colour. 

b) Match thefollowing: 

A B 

Quick lime Ca(OC[)
2 

Plaster of Paris CaO t 

Bleaching powder 

Slaked lime 

Cacoa--

(1) 

(1) 

(2) 

6 

b) ®0@':? nJOWJfffi aJ OffillnJOJibrnmmo 

nJJ&6J;gmO<ft6\scfu. 

Zn(s) + NaOH(aq) 
heat 

ffi"@) ru C/1) .J6l <;l:l 3 o am 
~ c/0 6) <;l:j s 6 0Yll} 6 OJ 0 eft, 

om 6) ® ffi>'i eJc?, ~ 

Cl{j)':?c?,®6cfh· 

m1om~<roomr 

amJ ru ® ro1 <J::l~ £6) o dO 

m16m3 on MZl ®1 cn'O 

CinJOc£bc?,rf!l 

Cl nJ o w1 CVs6 cfh dO 

b) Cl.!LJCOc?,onJS1 ClDJffi£@c?,cfu. 

(1) 

(2) 

(1) 

(1) 

(2) 

A -I ~o:o,-j cfb1£6)' 6l6)8Jo 

<Jd~m)8ro 63:Jru:l nJoailm) CaO 
-

6QJI4Jl ocD nJ'"OCWiO Ca(Oll)
2 

1 
ClCb\?£@M 6)6)eJ o CaSO ·-HO 

. 4 2 2 

Ca Cl2 

Ca .C0
3 



11. a) What is dry ice? 

b) Why does BF
3 

behave as a Lewis 

acid? 

c) Carbon forms millions of 

compounds due to its -Belf

linking property to form long 

chains and big rings. 

i) N arne the above property of . 

carbon. 

· ii) Give the reason for the above 

property of carbon. 

12. a) Draw the structures of the 

following compounds. 

K-2 

2,3-Dibromo-1-phenylpentane 

. 4-Ethyl-1--fluoro-2-nitro

benzene 

b) Write all possible chain isomers 

of the compound with molecular 

formula C5H 12 • 

OR 

a) Write the 'complete condensed 

and bondline structural 

formulae of 2-Bromobutane. 

b) In the Carius method of 

estimation of halogen, 0.15 g of 

an organic compound gave 0.12g 

of AgBr. Find the percentage of 

Br in the compound. 

(1) 111 .. 
l 

(1) 

(1) ' 
' 

o>: I 
I I 12 . . 
' ·I 

'I 
i 
j 

(3) .. , 
l 

·, f 

I 
(3)' ! 

d 
! 
i 

I 
(3}! 

I 
'I 

(3) 

7 

b) BF
3 

o4)C!Ol2,6lcfu:::J6rrso6)"() 63lllJ eJJCl1flm:r 

, (iJ'@cm1ruxJCQfl 6lnJ((JJ,illOCJ6tm®? 

c) ffilJCIDo 

.2J60GeJ_,fu§,!o OJt;.H<D,> OJ~Cill6m3 ~J,o 

@.tin's o cBG) 6 C'.J :) n; 6~ ~ o & 6Y.li6ID16l <VJ 

'i) oS)Of66'flJ61'lil6l~ gl"' Cf.lJ,6Yl)(l5'10)16l~ 

716 

(1) 

(1) 

<tn .. )6lrorm)'? • . ( 1) 

ii) r.&oro6YlJ6m16lr~ gQ"J cn6GDX!f®16l<VJ 

2,3--Dihi~onw--1.:...-phenylpentane 

'i- Eth'y 1-~1-fl uorci- 2-ni tro

benzene 

b) C5Hl2 <'l,IJ)(ffi @('Ql0lC6lOOJO&:h~Q)6~ 

rmoffil,Sc&iOlClffil)1@c~ · ffiK)UJ,)QJOClli O{j)§'d o 

6l.a..JmJldo 6lo{J)<l:ffi>:)6ll.il06~§6o o{]J<g6C6J66:h. 

a) 2-Bromobutane-6H!Jl &:hoQJiAY• 

c.&6fYS<ibmrMV <ll6'i'l.I06fYSV 6l6le.Job ntl)CYni 

m)lSt:fb'.illOCoo , (gn_OOffiln6eJc&JC.fb o(f)tg6®6ri'JJ. 

6l.£LJSlffiOJom~ cfuoro1wmJ rnofl)(&(l5'10)1am 

0. 15g 630CO(J)0ffi1<Bo <TDoCill6cfJ®O 

0.12g AgBr mamc.&1 . 

(1) 

(3) 

(3) 

(3) 

(3) 

(P.T.O.) 



13. a) Write the · products of the 

following chemical reactions and 

also name them. 

i) 2CH3 - Br + 2Na _e..,..~h"'-.~r~) ····· · ·· 

ii) CH3 -CH2 

I 
Br 

alcoholic 
KOH ) .. .. .... . 

NaOH 
CaO ) ......... 

b) An alkene 'A' on ozonolysis gave 

(3) 

two molecules of formaldehyde. 

Write the name of 'A' and the 

chemical equation of ozonolvsis. (2) 

14. There are international standards 

K-2 

regarding drinking water. Write · 

any three among them. (3) 

13. 

8 
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a) ®06)':5' 6)c£bOS6m-m1 al1 cOO.J,cm 

alO<ruLnJ OJ rom-mm61JB~6)S ~~ cm61JB~o 

(() 0 ffi) l nJ OJ ro m'm m 61JB ~6 6) s ~nJal60 

n{j)'l'6®6c£b. 

i) 2CH3 - Br + 2Na dry 
) ........ ether 

ii) CH3 -CH2 
alcoholic 

) ..... ... . KOH 
! 

Br 

iii) CH3C00Na NaOH 
) ......... (3) CaO 

b) 'A' nti)rrn Cll'@<NicOOicm 63o<ru~Gmoglcru1m) 

ru':l'1 al6TYS6 a: nf) 0 ro Q) 0 dO (U)16) 6) nD (U)u 

®CQlOt®cBociO maf3ce,1 . 'A' W6@S 

~nJ6)al':l'6®6c£b. c£b~S06)® §2"0 

(() 0 ffi) l nJ OJ ro m'm m m'm16) CVs (l)Offi) 

cr\)QlOJ0c£b<'lo nti)'l'6<l5>6c£b. (2) 

M<l mn ro a: B Ulli mJ mom B 6ffiU 61JB cJO ~ 6TYSU. 

M<lOJcoJlaf3 <l@@®ffi:>1~6o 3 nti)~o nti)':l'6®6c£b. (3) 
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