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General Instructions :

(i) AII questions are compulsorY.

(ii) Marhs for each question are indicated against il -

(iii) Questions number 7 to 8 are uery short-answer questions and
carry 7 marh each.

(iu) Questions number I to 78 are short-answer questions and carcy
2 marks each.

(u) Questions number 79 to 27 are also short-answer questions and
carry 3 marhs each.

(ui) Questions number 28 to 30 are long-answer questions and carcy
5 marhs each.

(uii) lJse Log Tables, if necessary. Use of calculators is not allowed.

vmq fifu;
(i) pcr? ry-r arfaard d t

(ii) vdo vw # vrq+ siit <vfu ryq d I

(iii) yw-tivnT r dg dq ntfu ag'-3-di?Trg+d tYAa Yel + @ t,ira d I

(iu) ,w-(i@r g 0rs dq dg-:rdr}q rffi d t rda YYat fuqz,:ra d r

(u) x?-t-i@r 19 A 27 d6 rf ry-rafv vs-+ d t v*q t'{7 +' frq g era d I

(ui) wi-(i@T zs d 30 A{sffi\q Iryr d t ,A6 tY7 + fuq s eiq d' r

(uii) eilEyq6drysrc d,T ffi qr yqlrr ql t }q6ffi + sqqt r 67 Wfu +dT
= t
D I

1. Which point defect of its crystals decreases the density of a solid ? 1

fmsd €{qiT qi 6ffi fr€-s & ({sz Aq) atq } qas d qq 6{ tfr t ?

2. What is the 'coagulation' process ?

(-:-t

rftq.r tcoagulation) :f*q HT +df t ?

3. Why is red phosphorus less reactive than white phosphorus ?

qil-E siw)rq q1 3rnqT drf, Fish-q qq ffie d Et-dT t ?
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4. What is meant by'the term 'pyrometallurgy' ?

'mq-q1qgd' t q1 il-dd Afir t ?

5. ci\,u t-r'" IUPAC name of the following compound :

HrC - CH - CH - CH, - CH2 - CH3
I

OH

FTqRfua dFrs 4T IUPAC Trq qflr{q :

HrC - CH - CH - CH, - CH2 - cH3
I

OH

6. Arrange the following compounds in an increasing order of basic

strengths in their aqueous solutions :

NH3, CH3NH2' (OH3)2NH' (CH3)3N

FTqfdfuH q)ffi q] sqt q-d=q fqeq;ii fr qiTflq RTqd * q-.da gq Hq ii

frtuq :
NH3, CH3NH2' (CH3)2NH' (CH3)3N

!

I Z. Wnte the structural formula of 1-phenylpentan-1-one.

1-$firgHq-1-3Th sr {i{q{r Ei Fe@ t

g. What is the primary structural feature necessary for a molecule to

make it useful in a condensation polymerization reaction ?

€qfi q-gf,+is{uT 3$Thqrcif fr wq}fr Ai t ldq 3{5 fr f6q tr6'R qT {d
tr+qT.q-s- 3t|lreqluT fra woe+-* A-dT t ?

9. complete the following chemical reaction equations :

(i) XeF, + HrO ->

(ii) PHr + HgCI, -+

tiqfufis-d {TqTqfrs 3{FTffiqT qqiswii 4i Wf qlFqq :

(i) XeF, + HrO ->

(ii) PH, dHgCl, -+
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10. Describe the underlying principle of each of the following metal
refining methods :
(i) Electrolytic refining of metals
(ii) Vapour phase refining of metals

urE qRq{nT q1 frrryfuFs-o frfidf + 3rTtI|{Tf, fuql(ii or qulq qlfqq :
(i) erwri sT frg(-3rw-fr qRqruT
(ii) srlwn dt ilNT qiq{qr qRq{uT

11. Define the following :
(i) Elementary step in a reaction
(ii) Rate of a reaction

ffimfud qi, qRqTqq afrq ,
(i) 3TfiTB-qT fi qtqf,rs (elementarv) q-{rt
(ii) 3TFTBqr Et

L2. What type of cell is a lead storage batterl' ? Write the anode and the
cathode reactions and the overall cell reaction occurring in the use of a
Iead storage battery.

OR

Two half cell reactions of an electrochemical cell are given below :

MnOn (aq) + 8 H* (aq) + b e- -+ Mn2* (uq) * 4H2O (t), Eo = + 1.S1 V

Snz* (aq) -+ Sn4* (aq) + 2 e-, Eo = + 0.1b V

Construct the redox equation from the two half cell reacrions and
predict if this reaction favours formation of reactants or product
shown in the equation.

{1rT sqrq-$ d?R1 ftq FnR sr tm t ? qtsr {qrffi ffi fr nqh t qqq ti}s silr
*rr)s q{ At qrdi BTfqffi 3+{ se frrmrfi d} qTdi id sTFTh"T q} frfuq r

sTsrfl
qs Rg-(-{erqfus tm + q} eTd +di qi 3{Fffi f+q r+,n t :

MnOo (aq)  +8H*(aq)+be- -+Mn2* (uq) *  4HzO( t ) ,  Eo  =  +  1 .51  V

Sn2* (aq) -+ Sn4* (aq) + 2 e-, Eo = + 0.15 V

ql-n 3Td nq 3TfiThqrcil t tefo 1e1qlv-ev) Hqt.s{nT tdqfRd dfqq s+{ HTfu
dtqq rs rd qFTB"T {msruT Fst B{iffir{s 3TerEn BilK eql q.r ws d I
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13. complete the following chemical reaction equations :

(i) MnO, (aq) + CrO'n- (aq) + H* (aq) -+

(ii) Crrol- (aq) + Fe2* (aq) + H* (aq) -+

fiiqfrfuf, {TqrqFfi 3TfiTBqr qmqtuii dr Wt +1f,qq :

(i) MnOn (aq) + CrO'n- (aq) + H* (aq) -+

(ii) brol- (aq) + Fe2* (aq) + H* (aq) -+

L4. Complete the following reaction equations :

/\',CH'( i )  U 
+HI-+

(ii) CHBCH2CH = CHz + HBr -+

Frqfdfu( s{iTBqT €qtswii 4i Wi dfrq :

(i) ryt"t + HI -+

(ii) CH3CH2CH = CHz + HBr -+

15. \\trich one in the following pairs undergoes s*1 substitution reaction

faster and whY ?

cl cl
(i) //l\ or , =4..

CI
(ii) ,/-\r/\./ or ,/\,/\./"t

FrqRfud 3'fr fr t +4qT Vs sN1 yrcRqlq4 3TFTffiqT 3IRIq; frqdT i ortr t 3i{

Fit ?

Cl Cl
(i) ,/l\ sTcrET z ' -

CI
(ii) ./t'-./\r/ stqil ./""'./\./"'

2

2
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16. Name the four bases present
present in RNA ?
qR qTRqii * qH frkq fr oNa ii
q-et ?

in DNA. Which one of these is not

frsqn t r qa*i t +qqr qs RNA t f+sqTq

Differentiate between molecular structures and behaviours of
thermoplastic and thermosetting polymers. Give one example of each
type.

drqg+q (qTiiflfss) Brh drq-Eq rqt'l$fuTl qw+i q1 3rTF-{s {rqrrci sil{ qq-drt
fr ilim *l tqs 4ifqq I xdm FFR s'r qd sErd{ur {fqq r

Name two fat soluble vitamins, their sources and the diseases caused
due to their deficiency in diet.

{sr ii gd-lTrrd Er ffiji t qrq, ${s Eitd 3rh s{+T ';-- ; ;i q. 6Tq eTei
, i l  , , , n , i * \ - _ _qrrilKqt 6 4rri qdt-{q I

Iron has a body-centred cubic unit cell with a cell edge of 286.6b pm.
The density of iron is 7'87 g .--3. Use this information to calculate
Avogadro's number. (At. mass of iron = 56 g mol-l)

elrqfi $iil tkd trfrq q*.-s tm qffiT t ffi qlT qi dqr€ 286.65 pm dfi
t r avqrq 6T rFr..i 7.87 g.*-3 ttar d r {q {q{r 61 sqqtr *-G gq M
+icqt or qtrs-f,{ dfqq I (3]rqf{ s.r q{qrg trqqH = 56 g mol-l)

For a decomposition reaction the values of rate constant k a\ rwo
different temperatures are given below :

kr = 2.15 x 10J L mol-l s-l at 650 K

kz = 2'39 x 10-7 L mol-l s-1 at 700 K

Calculate the value of activation energy for this reaction.
(R = 8'314 J K-L mol-l)

g6 3Tq€q 3TFTBqT + Fdq qi f,rq-Frd nnif qr qI fu{fris t< t qn *-i R} 'd i, ,
kt = 2.I5 x 1o-8 L mol-l s-l , 6bo K q{

kz = 2.39 x 1o-7 L mol-1 s-1 , z0o K qt

gm wF+har q1 qhquT sqt ql qn qRqfuo q1fuq r
(R = 3'314 J K-r mol-l)

L7.

18.

19.

20.
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2 | .Whathappens in the fo l low ingac t i v i t i esandwhy?
(i) An electrolyte is added to a hydrated ferric oxide sol in water'

(ii) A beam of tight is passed through a colloidal solution'

(iii) An electric current is passed through a colloidal solution'

F{qfdps-d fi-qpit ii wr teT qIEn 31h Fii

(i) qm if q-dq}fqd tFs $fffiFs €Td it Uo frqqqqqT q?lT qrdr € |

(ii) q6 ffi frdq{ it t x-+nr Eq Tqr6n fu-qr qrdl t r

(iii) q6 dcffi E--dq-{ q q ft-g-( $TRT n-qrFd q1 qrfr t r

A copper-silver cell is set up. The copper ion concentration in it is

0.10 M. The concentration of silver ion is not known' The cell potential

measured 0.422 Y. Determine the concentration of silver ion in the

cell.

Given : E" , = + 0'80 V, E"^ ,*,^ = + 0'34 V'
vrvvr r  '  -  

Ag+ lAs  Cu ' - lCu

qs Efq{-R-@{ te e-d1qr .TqT t I e-sit eTq-{ 3Trfi 41 qiqefl 0'10 M t I

enqq a1 {irdT f,rd q-fr t r t-e furq ffi qq 0'422 V qrqr rrqr I te it

eilqq at qitrdl fla dfrq I

7z- r :q i :  E"^  =+0.80V Ua"r* /Cu +0 '34V.
Ag-lAc

23" Explain the following observations :

(i) The boiling point of ethanol is higher than that of

methoxYmethane.

(ii) Phenol is more acidic than ethanol'

(iii) o- and p-nitrophenols are more acidic than phenol.

FrqfdfuR 3ffiffii fr qrsr d:Fqq :

(i) q+f-d 61 6rr<i6 i'?ffitda. t weni+ t wq elm t t

(ii) qtf-d q+fd q 3{F+ 3Tdq tl-+r t t

(iii) o- e+\ n-aq^afr;rd 3TiqTtrf, fr"trd q qftr* qqlq nli t t

24. Giving a suitable example for each, explain the following :

(i) CrYstal field sPlitting
(ii) Linkage isomerism
(iii) Ambidentate ligand

OR

3

3

fu-€{
|v{E{

3

3
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Compare the following complexes with respect to structural shapes of
units, magnetic behaviour and hybrid orbitals involved in units : J

Ico(NH3)6]3*, ICr(NH3)6]3+, Ni(CO)a

(At. Nos. : Co - 27, Cr - 24, Ni = 23;

rd-d + Fee qs-qd 3vgffi s-qr{$rr tt gq ffifud qi qrGqr +1fuq :
(i) Bsn de mra+
(ii) 3ilr|*l;T qqFrqqdr

(iii) sq{+fr 1Qffi) fu{rs
sTsrqt

Fmfufuo riq.t fefd*ii) +1 gc+r 3-46i FsT-{qi 41 $r{iT 3rrFfr, grq-siq 6ffidn
sfl{ BqR{m €s{ Sfui * {iq$f fr +ifua' :

lco(NH3)613*, [cr(NH3)6]3*, Ni(COr*

(wrrg m-qiq : Co = 27 , Cr = 24, Ni = 26 i

25. How would you account for the follow-ing : S
(i) Many of the transition elements and their compounds can act as

good catalysts.

(ii) The metallic radii of the third (5d) series of transition elements
are virtually the same as those of the corresponding members of
the second series.

(iii) There is a greater range of oxidation states among the actinoids
than among the lanthanoids.

silq FTqfufuT * qr qTwT $rflA t :
(i) qgil t {frq.T dH 3ft gq+ d'Fm 

' 
s+r*1 q.r 6rd qqt t r

(ii) Sffiq'uT dFii qi ffir tSal *qi + il€j Ei qTftqs M dqarlT q-fr Et-tr t
qi qvfr M t d-N-q*ri dtii q1 rtfr t r

(iii) tf€ffind fr sqff{ 3q-*Eri}ii qT qrrs d++rqd dt BfiqTr 3Tf}ffi t)nr t r

26. Describe the following substances with one suitable example of each
type : J
(i) Non-ionic detergents
(ii) Food preservatives
(iii) Disinfectants

56t2



r&+ +r q*-q* 3t1-g-m e-q|d{uT tfr gq FmFefua qqTrff 6T quta qifqq :
(i) en-eTrqFs siqqldq

(ii) c|il qFrqrs

( i i i ) t 'JTlgqlTfr

27. Compiete the following reaction equations :

(i) C6HbN2Cl + CHTCOCI ----->

(ii) C2H5NH2 + CuHuSO TCI -

(iii) CzHbNHz + HNO, ------->

Frr+fufud 3TfiTBqT Rqffii dr Wf dfqq :

(i) C6H5N2CI + CHTCOCI ------->

(ii) C2H5NH2 + CuHuSO2Cl ---->

(iii) C2H'NH2 + HNO, ---->

Zg. (a) Give chemical tests to, distinguish between compounds in the

following pairs of substances :

(i) Ethanal and ProPanal

:-rL, Benzoic acid and Ethyl benzoate

r,bl An organic compound contains'69'77Vo carbon, LL'63Vo hydrogen

and rest oxygen. The molecular mass of the compound is 86. It

does not reduce Tollen's reagent but forms an addition compound

with sodium hydrogensulphite and gives positive iodoform test.

On vigorous oxidation it gives ethanoic and propanoic acids.

Derive the structure of the compound.

OR

(a) Arrange the following compounds in an increasing order of their

indicated property :

(i) Benzoic acid, 4-Nitrobenzoic acid, 3,4-Dinitrobenzoic acid,
4-Methoxybenzoic acid (acid strength)

(i i) CHBCH2CH (Br) COOH, CH,CH (Br) CHTCOOH,

(CHB)2CHCOOH, CHBCH2CH2COOH (acid strength)
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(b) How would you bring about the following conversions :
(i) Propanone to ProPene
(ii) Benzoic acid to BenzaldehYde
(iii) Bromobenzeneto 1-phenylethanol

(a) Frqkfun q-{tf g'it t qtffi t fdq q-ffiR6 {q'Hfr-6 qfiq{uT {frq :
(i) qtfu eilr riqii{
(ii) ffi{s 3iR 3r}r qtq-m aCqe

(b) qesfrfFs dFrs I ag.nn m,r*{, Lr.GBvc ET{"+qq s+{ tlq $ffiqq e I

Eq' +FT-6 qT qTfr{s gqlq g6 N | re zirl-+ 3{Fffi{s +} 3{q-qfu-d ;e

qr-ar t qre €)kqq ET1SrrqF$FZ ; E-z iT-ET +Fr6 ++r+ i e*

3ilqHqfC )€ q;Trflt5 F'q i ?- i I a:v a\zG * - z6 q*t

3th ffiTq-6 sTRii sT fra"r zar i I ft + :*= * ; *

qiGq I
gsrat

(a) ffifue +FT+ HTii qT -,+ s;q Fi .rrri ; d t{ F; ffi ,

(i) Fiig+ 3tq, a-a6^irffif+ 3dR, 3,4-sl-firg1ir"jr{s 1F,

+-tqffihiiqq sdq (3dR {'rqd)

(ii) CH3CH2CH (Br) COOH, CH'CH (Br) CHzCOOH,

(CH3)2CHCOOH, CHsCH2CH2COOH reqrm qlq?d)

(b) Frqfrfuf, Fqintq 3ilq i* qti :
(i) fiffir q} ri++ t
(ii) ffi{-s 3iR + NFe'.sETe€ fr
(iii) qffiffi{t l-Wfrnfr

29. (a) Draw the structures of the following :

(i) H3PO2

(ii) BrFt

(b) How would you account for the foilowing observations :
(i) Phosphorus has a gteater tendency for catenation than

nltrogen.
(ii) Bond dissociation energy of fluorine is less than that of

chlorine.
(iii) No chemical compound of helium is known.

OR
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(a) Draw the structures of the following :

(i) NrOu

(ii) XeOFn

(b) Explain the following observations :

(i) The electron gain enthalpy of sulphur atom has a greater
negative value than that of oxygen atom.

(ii) Nitrogen does not form pentahalides.

(iii) In aqueous solutions HI is a stronger acid than HCl. 5

(a) Fiqfutun qt @ 3TRnild'+1Rq :

(i) H3PO2

(ii) BrFt

(b) Frrfnfun sr*€t*ii q] 6nur R gg Hs 61fu( :

i qr -r.i-jq di 3riqiT sffiq q 
"i€e-{ x-gfr 3TlTs t r

u. ryiru{ a ir+; HIF Fi FiRr{ 61 3Trd*I ffis{ u,qt t +,q
tr '

(iii) Afffi t +ti {qTqfr.s dftq +fr q+i t t
slsrqt

(a) FTqFnkd dt ffi artfud qlFqq :

(i) Nrou

(ii) XeOFn

(b) Fmfufun 3Tqet6ii q1 qrreqr dfqq :

(i) ve6'-t qrqruJ m {&TT 6p1 qffi qffis{ qiq'rg 4i qiqlT STR16
Eurrarlr6 qn rgfr t r

(ii) irt*tqr H-ergs rfr e{rdr t r

(iii) qffi+ fr-dq;tt if HCt + oTqqrTt-f, HI sTflrs xqfr srRT thr t r
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30. (a) Define the following terms , , 
(* '

(i) Mole fraction it

(ii) Van't Hoff factor

(b) 100 mg of a protein is dissolved in enough water to make
10'0 mL of a solution. If this solution has an osmotic pressure of
13.3 mm Hg at 25" C, what is the molar mass of protein ?
(R = 0.082L L atm mol-l K-l and 260 mm Hg = 1 atm.) s

OR

(a) What is meant by :

(i) Colligative properties

(ii) Molality of a solution

(b) What concentration of nitrogen should be present in a glass of
water at room temperature ? Assume a temperarure of 25' C. a
total pressure of 1 atmosphere and mole fraction of nitrogen irr
air of 0.78. [K" for nitrogen = 8.42 t 10-7 ]Vmm Hgl

(a) Frqfrfu-o rd q} qfutTfud qlfqq :
(i) qtm 3i{r
(ii) qie Efs 3''ris

(b) qs ntclr q1 rOO mg H1:{r q] wiw q?T fr ger*r 10.0 mL fu6qq' a{qT
rrqr I qR 2s" C q{ {s ft'ff-{ +l q{rs{ufr <TE 1B.B mm HgA, A *&q qr
qlor qqqrq €T Eh ?
(R = 0.0821L atm mol-l If l  3iT 760 mm Hg = 1atm.)

eTq?|t

(a) ffifuf, t wr eTFTqTq t :
(i) qg{i{n xrr-r{
(ii) k.dq-{ qir qt€riffir

(b) qqt + il-q qt qm + q-s FTdTs i gfuT iinnqr 6T qiqur Hr Ei,ir ? .|6
utfrq fs il-r 2s. C t sil{ {rs-d qE q-q 1 tcrfkzR t, si{ qrg fr a{"jtqq
6r qtf, :riqr o.zg d r fil{"+s{ t fdq KH = 8.42 x 10-7 lWm- Hgl

1

12 , 4  97 ,100'1
I tC1 ,7.r1; ( G 

^f 
o
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