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General Instructions :

(i) All.questions are compulsory.

(ii) Question numbers I to I are very short-answer questions and carry 7 mark each.

(iii) Question numbers 9 to 18 are short-answer questions and carry 2 marks each.

(iv) Question numbers 19 to 27 are also short-answer questions and carry j marks

each.

(v) Question numbers 28 to 30 are long-answer questions and carry 5 marks each.

(vi) Use Ing Tables, if necessary. Use of calculators is not allowed.

1. re Rft qrfi eil'r eie riEt {ilH sT \r6-qs' Eqr6{ur luri r

Give one example each of lyophobic sol and lyophitc sol.

z. q\trocg. - cH - cHr- g - cH,' | ' ll 
---j

oHo
S'I IUPAC;NTT fui I

Write the IUPAC name of the compound.

cHr-cH-cHr-g-CH,-t-lt
oHo

3. t+{fi sil{t+ciq grq ii *}a qr si<R-eT{F effids'nq1q fls?flqilt *or t r
What type of intermolecular attractive interaction exists in the pair of methanol and
acetone ?

4. FF{ ffi { t qfm m srftmeTrqt E}-dr t si{ Fif r

[co(NH3)6]3* sk [co(en)r]3+

Which of the following is more stable complex and why ?

[Co(NH3)6]3+ and [Co(en)r]3+

s. w qltnri m] q{Rm.{n +e6+ mq i} g{: qqflem qfrH :

Arrange the following in increasing order of basic strength :' 
coHsNH? C6H5NHCH3, C6H5N(CH,2

6. q*tm+q*qfrEre{+lin,umd*'qmftri I

Name the products of hydrolysis of sucrose.
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7 . F eTE*T{t $q-€rflM) t t ftt{ sr qftroqrsT{flm t t
o-qrtifi r{n sil{ p-il{Aft{.n

Which of the following isomers is more volatile :

o-nitrophenol or p-nifrophenol ?

8. lqqqkWts*'eiq{+'si?rw,'tftir{stflk+ftr}+lq+ emqr+oqrsq+rfuqrqmrtt 1

Which reducing agent is employed to get copper from the leached low grade copper

ore ?

g. qruT{frfi €rffiq} qrd fr+* +ftrn ttir€q,r Frqc futi r rts€+trzrq sil{ ffi +firu {
q1qq6qfrr|2 2

State Raoult's law for the solution containing volatile components. What is the

similarity between Raoult's law and Henry's law ?

10. frq rqt 6t qEqT dflqa :

(i) +rfuRiq'(k)

(ii) ffi sftlrqrm e*lorm 1t,,r;

Explain the following terms :

(i) Rate constant (k)

(ii) Half life period of a reaction (ty2)

1 1. fiTH fqfrr.it + sflqr$ffi Fr{rq ffi '

(i) tqvffiT{frFr
(ii) a{dsrwer+sffitm
Write the principles of the following methods :

(i) Froth floatation method

(ii) Electrolyticrefining

12. lL.Z gcm-3 q{fr eil{ + x 10-s cm ffi qt #'or gfi HFr f.c.c. til?rF qqmr t | {q ffir
srv{qqfqtEi6+rHqff$fudfr1k+ t 2

(Ne = 6.022x 1d3 +fi-t)

An element with density ll.2 gcm-3 forms a f.c.c. lattice with edge length of 4 x 1018 cm.

Calculate the atomic mass of the element.

(Given : No = 6.022 x 1023 mol-1)

s6tu3 3 IP.T.O.
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t3. Tfr M.6qer€Tr €Fq'i fu€O m,r fTfrqlur s"{ oTr+ Td {q wqi +'s.r fui : z
A+ B- A+ B- A+

B_OB-A+B-
A+B-A+0A+
B- A+ B- A+ B-

(0 yqfrRmarrftt{qtqm olrflrs-Cfiq*,ftfut *sf{ffq qrdrt z

(ii) gs qlq *'orqq fm.€cT * qqrq qr fuq ffFff uqrq qr,{ t 'l

(iii) fuq IrsR+' erffi*.*4 t$ qiq M t r
Examine the given defective crystal
A+ B- A+ B- A+

B_OB-A+B_
A+B-A+0A+
B- A+ B_ A+ B-

Answer the following questions :

(i) What type of stoichiometric defect is shown by the crystal ?
(ii) How is the density of the crystal affected by this defect ?

(iii) What type of ionic substances show sueh clefecr ')

14. qfrfifird slFr+ fu' enqq qqrTr{ = 256 g qtfl*l 6 ffiq; s1 fu-f,,a} r{"ffir s} ?5 g S{q q
dfir qr+ fuYs+'ffi'-rif o.+a K q+ sq] dr i{ri' t (& = s.12 K kg riiir't). 2

Calculate the mass of compound (molar mass = 256 g inol' 1) ro be dissolved in 75 g of
benzene to lower its freezing point by 0.48 K (Kr = 5.12 K kg mol-l).

15. (0 fta gu t st{ RT Qflffii{ tdrrsistcT } sfu orfrr*. da s*z .3{ft{f*,-+r *ar * r z

NABrl
Br

(a) (b)
(ii) frrr fistrlif ii s*t etc s*z it t ft)a* ,B{F{f*ilT ** r

(a) fuqrs EFt Ber+tr (inversion)

(b) tfisqlErtur(Racemisation)
(i) Which alkyl halide from the following pair is ohiral and undergoes faster S*2

reaction ?nn \nBr L.
(a) (b)

(ii) Out of S*1 and S*2, which reaction occurs wirh

(a) Inversion of configuration
(b) Racemisation

s6lu3



16. lql{ it t r&" €{iiifuqr tt qg ffi}ni yffiq *t {cqqT M :

(i) O-oHffi*
(ii) O- cHz-cH:cH2+HBr 

q{ffi'

Draw the structure of major monohalo product in each of the following reactions :

,/-- -\. sOc/,(1) L-foH -----:+
,,,.T. Peroxide(ii) tlcHz-" cH = cH' + 113t 

-*
17 . gq {r€rqt+rqqMi +} qn qii ,

(i) CarP, + HrO -+

(ii) Cu + HrSoa(utq +

otstulT

frr{q)tr"Hqd +t $r*"qg t+dW }r{ffi ryqlem61H'
(i) HF, HC/" Hnr ailrHt "- EG,e gf 'ar6+1ffi-fi +ffi or{qrc

(ii) HzO, H,S. HrSe +it. H, [e - ea$ 6$ orim ffiqdT or{qr

Complete the fcrllowing chemical equations :

(il Ca.P, + HrO-*>

(ii) Cu + FlrS0o(conc.) .-+

OR
Arrange the f'ollowing in the order of property indicated against each set :

(i) HF, I{Cl, HBr" }{I - increasing hond dissociation enthalpy.

(ii) HrO. H?S" H,Se, HrTe - rncreasing acidic character.

1g. Eio-r tcr(trtH3)4eri2l+ 
-fl 

IUPACT ;ils ftad i q6"fs"s rdrrt *t {Fllttzltrff (isomerism) B-*"
t: 2

Write the IUPAC nanre of the complex [Cr(NHr)oCl21+. What type of isomerism does

it exhibit ?

tg. (a) ftra efiihaT +1sI{BeT Id ' 3

cH-rcH20g .B-9! tlH..cHrBr + Hro

(b) trn:*lrq 31ffisql + fttd u*m-qor ftrci t

(a) Write the mechanisrn of the following reaction :

cH3cH2oH *lJEt* cHrel{rBr + Hro

(b) Write the equation involved in Reimer-Tiemann reaction.

s6nt3 s [P.T.O.



20. (a) flilrdFl+tq+rirffi ifisd61H :

(i) XeFo

(ii) Nro,

(b) vafip.rgt{s sfumreyrstmurri€{r er<rftnil r

(a) Draw the structures of the following compounds :

(i) XeF4

(ii) Nzos

(b) Write the structural difference between white phosphorus and red phosphorus.

zL. Frrt gtfirhqu}*A, B *rcstffi'sdEa:

(i) cH3Bris\ A 
LiAHor, 

ffi c

(ii) cH3cooH+ o Br'+KoH, , cHC/'+NaoH, 
a

qsrdlt

FF{qkqd-{**Hqrti t
(i) qTr*tffiurtFrcfl<t,

(ii) q+-ftq,, €r<r ifi'r nq{qqh {,

(iii) tFrtftr ffi N-fipa1-sqr{*{qqr{sii 1

C$rycrrqukrnrftswTffi U

Give the structures of A, B and C in the following reactions :

(i) cnrr.Ig\eLiA&,"ffi"

3

3

NH. Br^+KOH CHC/^+NaOH

OR

How will you convert the following :

(0 Nitrobenzene into aniline

(ii) Ethanoic acid into methanamine

(iii) AnilineintoN-phenylethanamide

(Write the chemical equations involved.)
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22. ftTET+ftr+qnqfu{*:

(i) qq €{Ertvt {'r*ro sr1-gq+lq q+sg fqqrff t r

(ii) SnC/, * Snclo erfrrmveiiqtqo (covalent) el-ar t' r

(iii) H3Po3*t srhnr H3Po2 erftr+.rqa emtncr+'t r

Account for the following :

(i) Sulphur in vapour form exhibits paramagnetic behaviour.

(ii) SnC/o is more covalent than SnC/r.

(iii) H3PO2 is a stronger reducing agent than HrPOr.

23. (i) ftnuJ{lqfi'Hr dt t t q{fir gfi'EEr6{Er ftd r

(ii) sfrutft ?TFT +6q { g+ rr+ Ae<rujrfi *'q} wrr"r frH r

(iii) \r{lr+ sTqqrqfi,'+Tr ejt t r E{fir gfi Effflq frH r

(i) What are disinfectants ? Give an example.

(ii) Give two examples of macromolecules that are chosen as drug targets.

(iii) What are anionic detergents ? Give an example.

24. (i) f*tt,t*ftto.*gw-+Triqrfrt t
(ii) t+s ror *' €r{fi{-{ + uH+ qrfr t t
(iii) rq."t{*t ru tntffirurirr{wrfln€nmitvrqdmt z

(i) Deficiency of which vitamin causes scurvy ?

(ii) What type of linkage is responsible for the formation of proteins ?

(iii) Write the product formed when glucose is ffeated with HI.

25. (a) s1et€fur a{ftrvilqur rmfl+ +'ftr+ 3q qqrqi .r{ +{it + slfrrvilEur + ftr+ Tdo,{q

lari r

(b) ffitriroqrn +t q+^ fu{iffiT fta} r

(c) r+tfm qrErsr S s"it *' enqn vt ridfqfr (associated) +dilTs et'c cp{rqq +dr+s
rng6-96gqrflqqlffi I 3

(a) In reference to Freundlich adsorption isotherm write the expression for

adsorption of gases on solids in the form of an equation.

(b) Write an important characteristic of lyophilic sols.

(c) Based on type of particles of dispersed phase, give one example each of
associated colloid and multimolecular colloid.

s6tu3 7 IP.T.O.
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26. len enqrm €EnprT if sorcl, *'qqq mq *crfu flq{ff

S O rCl r($ --+ SO2( 91 + Ct 2G)

9IkT6(:
rdrl Hqq/s-1 vfi?TqrErcr{qrgfi

I
2

0
r00

0.4
0.7

+rneni*^qfr*fud*1H r

(1og 4 = 0.6021, log 2 = 0.3010)

The following data were obtained during the first
SO2C/2 at a constant volume :

SOrC/r(S) 

-> 
SO2(g; + C/2G)

order thermal decomposition of

Experiment Time/s-1 Total pressure/atm

1

2

0

100

0.4

0.7

27.

Calculate the rate constant.

(Given :log4 = 0.6021, log 2 = 0.3010)

wfis*,. + q?il Tr t-s'Frrr qri *- sqn<, \rs'rrf, *^ ffii I q5 ftdq f*.qr lqr 16 ?il.rf sl
eklwtut ek qnr rfr qr wrfls*. + *at *' eqqrd t qkd qti r se gqqr fti erftr*. uqqt
ffir+ + ftr+ r€i+ HFt q?it *'qrq fwrqil +d H silr Edi {rM H qtdf, ef,q

UsT.{qT{t q\i'ffi+€fi eki { o,Frq + q+ fr} r q*t BHi i yq tdqr flq. qT{r q+ qi
grkt rq+ +H 16 Filfiro * qid sr r+t riailr r

Bq'rtffi ftrfrrq.si.1-6q-rFrrt qsii +'Efft :

(i) uxt rnr ry1{e{ {drqq+ ?

(ii) trqdq {ilntqr (qr-dqg Hr Et'* t r Er+rgos+etur t r

(iii) wr qnfr*q {'Frq (condensation) t errar {*-i{{ (addition) mmtw ?

After the ban on plastic bags, students of one school decided to make the people aware
of the harmful effects of plastic bags on environment and Yamuna River. To make the
awareness more impactful, they organized rally by joining hands with other schools
and distributed paper bags to vegetable vendors, shopkeepers and departmental stores.
All students pledged not to use polythene bags in future to save YamunaRiver.

After reading the above passage, answer the following questions :

(i) What values are shown by the students ?

(i, What are biodegradable polymers ? Give one example.

(iii) Is polythene a condensation or an addition polymer ?

3

{frrrffi
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28. (a) erm N rdT'At t
(i) Mnort KrMnOo ?

(ii) NqCrOot NarCrrO, ?

O) ernorfd{i:

(i) Fe2* +t 6tr it Mn2+ +3 erqsr st sr1#hfr 6i'+ tf siftr*.errfr t r

(ii) 3d e,i'*-tmqrr uiqoit ii zn *'H ffi*tq uX qffi eqt qtq tt-& t t

(iii) td{qsrmq egqrru it sf-ffi} emei('sqa er{+ t r

(i) 3d qri'*'ss rrcr rrr qrq fird q) srftrsilq' sfrffi{S €{q€Trt rtqil s-roT t r rc'fu
eiiwtemt z

(ii) 3d ilI'qi +tq Hr {iffiqsr qrq Eo(M2+a,I) sr sFTTFFrtrr rffir t ek*it t
(iii) 9.3+ sftq Mn3+ { + ftt{ erftro qqe sTrdeilr+. t eil'c wit t
(iv) df+re qf *'ss rcr sT qrq fld{i q} +2 sffigflT srcwr ffi + ffi qftrm t r

(v) Es qqtmui +i Wr slH : 5

MnOa+8H++5e------+

(a) How do you prepare :

(i) IlMnOo from MnO, ?

(ii) NarCrrO, from NarCrOo ?

(b) Account for the following :

(i) Mn2* is more stable than Fe2+ to**d, oxidation to +3 state.

(i0 The enthalpy of atomization is lowest for Zn in 3d series of the transition
elements.

(iii) Actinoid eiements show wide range of oxidation states.

OR

(i) Name the element of 3d transition series which shows maximum number of
oxidation states. Why does it show so ?

.(ii) Which transition metal of 3d series has positive Eo(M2+714) value and why ?

(iii) Out of Cr3+ and Mn3*, which is a stronger oxidizing agent and why ?

(iv) Name a member of the lanthanoid series which is well known to exhibit +2
oxidation state.

(v) Complete the following equation :

MnOa+8H++5e---+
56tU3 9 [P.T.O.
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29. (a) rq qftqPsqrcit+tx.'nsa fttri :

(i) 
-..- 

^ H*\r./ 
\_fO -HzN-OH+

(ii) 2 c6H5cHO + qrq ' NaOH --+
a.l''lP

(iii) CH3COOH 
v-z'- 

)

(b) dftdi+FTq.gnii{ er<c w1i +fl6} q-rfi {rsgfirfi'.rfrq"r tar} :

(0 qt{ffi{*,, €HEm

(ii) di+te 31t{*tlh
3Iq{T

(a) W**,nq fui*:
(i) HCN+qrq eTFIPffirit CurCOCH3t CH3CuO erftroffiet r

(ii) fir{-f, *t qan tt +reiffiffi6 er51 arftr* qtrqr €[lFt atf,r t t

, (b) fu{ ilrlrflt qfi+fr;+roit + H {rflqtr-+, nfrsiu far} :

(i) dffi-f$rrfr sdqqq;I

(ii) Mm{ffir
(iii) qfuni qfi{fffir

(a) Write the products of the following reactions :

(i) 

--o 
+H+[-oH H',

(ii) 2 C6H'CHO + conc. NaOH-r

(iii) cH3cooH 
clzlP 

>

(b) Give simple chemical tests to distinguish between the following pairs of

compounds:

(i) BenzaldehYde and Benzoic acid

(ii) Propanal and ProPanone

OR

(a) Account for the following :

(i) CH3CHO is more reactive than CHTCOCH3 towards reaction with HCN.

(ii) Carboxylic acid is a stronger acid than phenol'

O) Write the chemical equations to illustrate the following name reactions :

(i) Wolff-Kishner reduction

(ii) Aldolcondensation

(iii) Canrizzuoreaction

312

213
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30. (a) frrr.rqf stqi{qrqr(ffi: 2,3

(i) {ft|ffi qlm{{qeqar @imiring molar conductivity)

(ii) tqrtm @uel cell)

(b) \rs'{qffir+d { 0.1 dE rl qr KC/ 6T kffi{ rrtr t r gsfir efrRiq 100 o t r qk
ES +iT { o.oz $6 ;t Hrqur sl KC/ ,rr di w yftrter 520 o 6ldr t d o.oz *o
11 + KCt +'ktrfi +1 {qffif,T ork qtd{ {qrmqffir qfirq|fffr *1H I 0.1 dfl rr
rcl ftrmer+ *t riqdqmr t.29 x 10=2 e-1 cm-r ** t r

sTqen

(a) $nB or *qd €rqrcn (electrolysis) sr r6mT frrq fui r qs'+m 6u2+ sffif qi cu ,
+ qqqta qd +ffi t*,ili *rr} qridt +t enqqqrsilr drft r

(b) 298Kwfrrataor emf qffiadH :

Mg(s) llvtgz*10.t M) ll Cu2+ (0.01) | Cu(s)

tifrI tEi"u = +2.71V, 1 F = 96500 C mol-l1

(a) Define the following terms :

(i) Limiting molar conductivity

(ii) Fuel cell

(b) Resistance of a conductivity cell filled with 0,1 mol L-l KC/ solution is 100 Cl.

If the resistance of the same cell when filled with 0.02 mol L-l KC/ solution is
520 d2, calculate the conductivity and molar conductivity of 0.02 mol L-l KC/
solution. The conductivity of 0.1 mol L-l KCI solution is 1.29 x 10-2 C)-1 cm-I.

OR

State Faraday's frst law of electrolysis. How much charge in terms of Faraday is
required for the reduction of 1 mol of Cu2+ to Cu.

Calculate emf of the following cell at 298 K :

Mg(s) llragz+10.t M) ll Cu2+ (0.01) | cu(s)

[Given Eiru = +2.71V, 1 F = 96500 C mol-l]

(a)

(b)

s6tu3 11


