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.SAMPLE QUESTION PAPER 1 

CHEMISTRY (Theory) 
(With Solutions) 

CLASS XII 
(Delhi 2012 Question Paper Modified According to the Llltest CBSE Sa11tple Question Paper) 
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General Instructions : 
(i) All questions are compulsory. 

(ii) Marks for each qrastion are fndicated against it. 
(iit) Question numbers 1 to S are very short-answer questions and amy 1 mark ttlch. 
(iv) Question numbers 9 to 18 are short-answer question$ and carry. ,2 marks eiu:h. 
(v) Question numbm 19 to 27 t11t alsO Bhtwt-answer tpltllion8 anti Clll'fY 3 turks etlih. 

(vi) Question mbers 28 to 30 are long-answer questioras and carry 5 ~ etich. 
('Oii) Use 1 tables, · . Use . calculators is not allOwed. 

. What is meant by 'doping' in a semiconductor ? 1 
Ans. The addition of appropriate amount of a suitable impurity to increase the conductivity 

of 9conductor. · · 
Q.2. What is the :role of graphite in the electrometalhugy of alumulium 7 1 

In the metallurgy of aluminium, graphite is .used as anode. AI20 3 is reduced to AI and 
oxygen liberated at anode reacts with carbon of anode producing C~. 

2Al203 + 3C---+ 4Al + 3C02 
Q.3. Which one of PCii and PC14 is not likely to exist and why 7 1 

Ans. PC15 is ionic in nature in solid state because it exists as [PC14]+ [PCIJ". Therefore PCl4 
is not likely to exist. 

Q.4: Gi~ IUPAC name of the following compound: 
~ · CH2 =C-CH2Br 

1 

I . 
C:H3 

Ans. CH2 = C- CH2Br 
I 

.. CH3 
3-Bromo-2-methyl-prop-1-ene 

~· Draw the structural formula of 2-methylpropan-2-ol molecule. 1 
Ans. Structural formula of 2-methylpropan-2-ol is 

CH3 
I 

CH3-C-CH3 
I 

-~ ~ 
Jl;&. Arrange the following compounds in an increasing order of their reactivity in 

nucleophilic addition reactions : ethanal, propanal, propanone, butanone. 1 
Ans. butanone. <: propanone . < propanal < ethanal. . · 
OXArrange the foliowing in the decreasing order of their basic; strength in aqueous 

solutf"'"ons : · 1 
CH3NH21 (CH3) 2NH, (CH3)3N and NH3 

(A -13) 
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Ai'1s-. Th.>crt:asing order of t~ bask- stre11gth is. as._ 
-- (CHJhNH > CH3NH2 >·{CH:;hN--> NH3 

Q,S, Dl!'finc-" th_e-'lenU! 1hom:Opolym_erisationT giVirlg- an exa~pl_C-. __ - - _ 1 
Ans. The polymers !ormed from addition of one type o_f 'monomers art:! cnlll-;'d homopotymers 

and th~s---Phenomenon lB. cal!~d homopolyn'ierisa!ioo: 
-· J'QlyrTu.iris.:~!iOn 

nCH2 = CH:t- 1CH2 - CH'zh 
P<.>lytht'l'IC 

· .Horit6Po!ymcr·-
-- Q.9;·:: A 1.00 molal 3qucous.:·solution·_ of. ttichlott:l;lcetk. a.dd·. (CCijCOOH) is heill!_td_ tO its 

bili,Hi'lg point. Th.!-soluUOn -'hns· the-: boiling point of-100.18 ~c Ikterinine the- Y:nil't Hoff fador · 
!o'r trlch1oroa·ce6c- a:dd (Kg: fc'r water :,. o.su. K kg inol~t), -- 2-

Am~ -Apply 'the reh•tiOn' _ __ · · 
.:ATb·=-'Krx i'n_- __ -- _. 
·-ATr-=0.512--x 1--

:::.:0.512' 

/D~t'ii-1~ th~ foilowing termS : 
1---(l}i-folcUn.ctibn ::·-.- -_--:--.- .. --_--· .. -- -._- :_-_ --- . 

· (ii} bOtonic solutions . · . - _ _ - - -·-- ---- '- · 
(iiii V:lll't Hoff-I.lctor- _ _-: - ___ :_: - ._,.- ---_- .-:-_--____ -- --- _- ·---'- ·: ·- ·--- · 
(iv) ·Jdrilt- s10!utioR~: ' -·----. - - : _-_- .: ·, " ------- ---:.-: ·: ·-- ·:· ' --_-- -_ · -< :--- _.-_- _.___ _ 

A.ns.- (i) MDle fractioR -It' is the- fractiOn of n-l..-fuber of mol~- ~f i1 cbmp0n0lt -to fh<' total' nulnher 
of' moles of aU the components. If n1 and-111 L~-lhe nwnbcr· Of motlis of rnmpommts 1 i1nd 2, then 

-<_ :Mole--fradi~ri'of~ompo~f: I, ~1 -=_--_ -
- ·: _ _ _ n 1 +r~ 

----- -_- -_____ " '- ~ -- __ ~~ 
· -· Mole fro::v:U.on of component 2, x2 = -·-·-·-

-- _ _ n1 +r~ 

-(ii): IsotOnic solutio~s _:Those so!Lition:s whiCh ·hi\vi! the SOJ;nc osmotic preSsure .::u::1.d h<1ve _ 
equahnolar mriccnt:raHon, are· called isoton.k solutions~ __ .. ___ - _ _ _ - , __ 

(iii) viln't_ Hoff b.cklr It is the ratio of ~perimental value of the coUigati:v~ property to lhc · 
-cakulatcd value· Of calcul:ited pmperty._ · _ _ _ _ :- _ 

(iv) ldt'al sOlution.:.. Tho-se· SOlutions 'whii:h- obey· R:tOult's 'law a't aH tCT-npe~aturc a·Jld. 
concentratipn are c3Ue'd.ideal_solution_s. _ _ - _ - _ --- _____ · · - -_ -- __ :-" 

_ Interq{ole-cular attradidn: behveeit_' tnC SOlute _ariel· !loiV_~ni tnoicCUtcs :arC of Lhe __ s.irne·,-m3gn.i,tud~ 
as bch-v~n solute-rolute and solvent~solvent molecules. · · · _ _ _ _- . - -: _ · · _ : _ 

.Q.y:; What do· you ·undci-stomd by the 'order o~. ·ill reaction' r- Ide-ntify the_ reaction otth:r trom. --
ll.~~~it~_[o~~~~~f ~;nits of'rc-actionrate ~:orutant·:_ _ · . _-_ - -. _ _ . -: . _-_ ;-

(ii) L ritol-1 s--1 - ".. l 

A.ns:. Ordel'- of thC. i~action ,;._Ord~Y of il reaction is _the ~UIIl of the- powers -fo which concentration 
h~rm.•• ~hould be- rn.is.l!d to e-xpress_. th~ ab~~\'ccLrate of rCarlion .. 

If the rate law for l,l rc~<:tion is - - · · -
·• · < ... !<;>to= l(Aj'(Bj'I(CJ' • ·. . 
Then ordei of-the' ~3ction·=- p·+ q +- r : 
Unit o£ lhe reaction r.~(le =-(mol L-1)1-n 5-1-_ : _ _. _--- _ : __ 

{i) t -l mol s-1. Here tl = o. lhen!fore -it. is a 2cru ordci--- reactiCln. 
(1'i) L mol-t s-t. Here n:::::: 2. Tlteref-nre·i't is U ~cond ordM" reaction. 
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_ Q,ll~ ~i~rnc, the :h-Vo g~up'.s-_ intO· whh:h phenomenon· of tatilljrsi5 cari be divided. :Give· an _ 
c:-.:a:mplc M e01c.h grou'p --.l;ith th2 chemlc-od equatio-n inv<J!Vcd. 2 

__ 'Aris.Catalysi!'isofhvo·t};pt.--s:· ·:-.-:- :- -_ · __ · ·- _ _- · ·_- __ -- · · __ 
(11 Homogeneous· t:ataJysis -·A catalytic H!.action in- which the reactb1.g ~ubst.1.nce and lhi:> 

cat.llyst Me in the satne ph.1se i'!< c01lled homogeneou.s- catalysis .. For exilmple : 

_ _ 'a-ijco0CH3 (h ~ H~O {1) tkt(l) > cH;cooH (a~)+ c~.,OH-(aq) _ 
(ii) Hc~ro~nco-us ca.t..Jlysis - A catalytic n:action in which the reacting subst,'lncc and the 

cnt.,lyst _are _in diHei-cnt_ p~'S is called_ hctemgeneows_ c.'ltai}'Sis. tlw~ c.1talysts are usually solids. 
'Otis-type of c.italysis:'ii: n15o-~o.Ucd--sutfnCe ciltalySis, For examPle: " · · · · 

-- - -2502 (g)_+ o,_ (g) . v .. os M ~ -isoJ- (li) - -
Q.12. What is lheilnt by cuagulilthm of~~- colloidal solution? Describe- briefly iiny thn::e 

methods by which co.:~.gul.ation of lyophobic sal5 c~n be-· Cilrrled out. 2 
Ans: The process of setting 'of colln-idnl-partides is called coaguliltion- or picdpitu.fion of the 

soL·· ----: ·. ·_ :-- - · __ -- -_ - _ ·_ -- · 

It ciln _be achieved by the f01towing rilctnods· = - _ _ __ - . - _ - _ _ . . 

_ _ _ -_- (i)' By rntxir\g h\·C{ opposi'tetY Ch.1rgcd- sOls: -op~ite!y .-:harged $01s ,vhCt\- miXed_ in ~l~oSt 
equal proportions~' ncutralis_e- __ the-ir charges il~d get partially or_ completelY :preclpi_hltc& _ M~xtn:g Of._ 
h}'drated ferric oxide. (+.Vi! _·sol} nnd·_ ittsefliOUS gulphide.' (-ve· sol) bring them in ptcdpit;t!(>({ fonn. 

· (ii) BY buiting. \-Vhcn -a sOl is- boiled, the a·dsorbed-laycr iS distUrbed due to·incrciised 
:roUisioM _lVith _lhc:_-iuOlCculcS Of. dispersion mc<!ium.-_This -n.>duces _the chilfgC on coHoidul particles . · -
whit.:h settle dOwn as pie<:ipltate:- ·- _-;- -- _-. -- - -_ - ' . _=_ . _: _ · .- · -- · 

- (iii)" BY -pc'rSisti:nt dialysis.: On prolOnged- di.al0;t:. traces of ttw e!c:ctrolvtcs_- are iii~\OVci-
ilimoot. c'omptetC!y "and- the colloidS 'Co.:~gul~te: _- -- - -- ---, _ _-- , - _ · - . - · _ .- • ·- -._-

-- Q,lJ. -Describe th~ principle' involved in ('<ach- Of the -followii-Lg piuci!sses ·: __ 
(i) Mcmd imJcll!55 fDf l"''_fining-of Nickl!l. ·. _ _- _. _ ---_ ----

-_(if) Column chroniatogfaphy- fo.- purification· of rare_- el!!mCmts. _ _ _ 2,-

Ans: (i) Mi:11'td's prOcesS :-This m\!thOd· Is ba<;ed On the fact that ci:irtilifl met<Jls arc converted 
to their •·oiilfilc l-6mpotindS whllc- the impurities are not affected during compound fo-rmation. The' 

__ compound f{Jrm!!cl gives 'the pl~re __ metill on hc.1t1ng, Nidc:el i..'i refined as under ; 
_ :no-350 K._. ·- 45.1-4r:r K 

Ni + 4CO Ni(COJ. Ni +'iiCO ._- --- _ _ _ 
. _ _ . V olatHe 'Pu..c · · - _ ._-. --- _ 

, _ --- (ii) Column 'chmmatrigraphy -:-This method-- is b.-.sed on the princfple' that di:ffereilt · 
oompom.•nts ofa mixture_ are_ differently n'drorbed oil ,ln Jdsorbcnt. The mixttire is put in a liquid 

: cif gMeoUs··ntedilm\-whith--ismoVed' through the adsorbent at diffel't'nt.-lev~rs on the ·column. ·utCr 
·.-the ods.or!Jed· (oinponents are mfnaved (elute-d) by usinS suitable_sol\t(,!llts (elu~nts). ·-·- · 

Q.14._- Explilifl thC. -foHDwing givfng an applupri.atti! re;u.On in· eilth Case.: _ , _ _ _ 
(i)- 0 2 and F2 both st:ibHisc higher O_Qdation states of metals but 0 2 exceeds_ F2 in doing so. 

'{ii) Stnidui'@!J of Xenon flllotides canno-t be explained b)' V:dcnte· Bond -i:!pproach. · 2-
·- Ans._ {i) ~- iliid- Fz bOth Sla.bi!ise higher oxidp.tion statl!S of me-tals but ~ exceeds F:£' iri- doing 

-sci_ du~ to ability of oxygen to' forin triuliiplid~orids tD: ·metals:· _- - - _ - __ _ 
- -- (U) According to \'illcn(c bund ·approt~ch, mv3lcnt bondS .ne formed by the ovf:rlapping Of 

hillf·fill~d __ -atomic 'orbitills.' !Jut- xc-rion has. fully 'filled d!!<:troOic- Coilfisut<Jtion. Henre the structure· 
ot_ ;~ecnon JluorideS ·Cilnnot' be c-;o:p!aincd_ by VBT. 

- Q.1~. _ Co_tn~:te: ~e fu1towins chemiclll __ cq_uatioTU :_ 
,__(r) __ Cr20., .+_H.. __ +r_~----------. ____ -_ -,·- __ 

(ii) MnO.}'+ NO%_+· H_--:--) .- - __ _- . - z· 
Ans. (i) CriOY--+ l-1H" + 6r_ .:.:.._:_,.. 2Ct'-' -+ ,3Iz + 7H20.-

{ii)- 2Mn0i + -5~02 + 6H+--------.+ .Thf02+ + 5NO) + 3H!O 
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. A.i6. Wh;lt is meant by (:lPcptid~ _lha.kage. (ii) bic~atalysts? __ ._, - ' _ - _.·. 2 
J Ans. (i) Peptide 1i11kag~ - Peptide linknge is_ an nmide_ form1.>d betwe~n-:-_COC>H group nnd 

- NH2 group. For ~xample, when carboxyl. group of g:lydne combines, with alanine, we.. gio.t a 
dipeptide,_ glycylala~irw:. -__ 

112N-CH2-COOH + H2N-CH-COOH -H,o H,N-O.t,fCO Nf!j-CH.cCCOOH 
·· I · '--';-;;---· ---' I . · · · 

CH, . . CH, 
, Al;mlm: _ J•cptkh.'lti\L.:Jfi•'· _,-

. (iif Bit:ICat~tySts - tHOCat.1Iysts Or enzymes ·.n~. cOTnp!c:.: nitra!';c·nous cirg.:mtc compOO-ndS. 
They C<lt..l.lfSC one particulnr I'"£indiori. - . . -

Zwn:rk' _ 
/' · - · ~Hn0-6 2.ClH50H +CO~ . . _ -- _-

- _ Q.J7: Write, a:f\Y two_ readiorts of glucDsc w~ic~. ca(lJlot be u~-lai.~ed by ·lhC! ,oP·en_._ chain 
st~tiire of ·glucose_ molecule. _ _ _ _ _ . . . _ . · -_- 2. 

· Aris.· (i}- GlUCose- Vn heating-with mf!thyl a!oohol in p~nC:e of dry HO gas fonru hvo is.omliiic 
methYl glucoSide_ (o:--;_md ~).This test ls 11oteip'edcd frOm Uu~:i."'pen ch.,ln: structure 'of'gl_utOse:: 

._ (ii} _GluCoSe dOes 'not gl1'e 2,4--DNP test;' Schiff's test i!'nd it dot'S riOt give hjrdrog.;:r;sulphite 
ad-ditioR ptOdud,_ d~Spite · havi'ng the aldel,ydk -gr~up. -This \lbsel,"\'<dioo is eXplained_ hy. ring 
strUtture,of glucose. __ -___ __ _- · . _-._- " · ···-: '-. -_: _· :·--_. _- · · 
- . Qj.S;" Dr.aW_.the stt'i.JCture of the ·mohciin-i!r"fcf each of the fo11owing'po1ymers: . 

. {!")_ Nylop, 6_·-
- (ii)' PolypropC,.~ 

Ans._ {l1 Monorner of Nvirm 6 . . 

{iH Monome;·of poijp~pene 
/ . 

' _/ ._ 
. _, /.. . _ _ : _ . _ Propene: __ , . __ _ . _ 

_ Q.1?yTlli1gsl~n cr)'sL1Ui5cs-in body ttntted cubic unit cell. If Uti!. cdge Of thi! unit cel_l i• .3~_6.; _- ' 
- p~nJ what is the radius,of:tuiLg5_tci1 atOm 7.. ·-:- · - · · - 3 

. . JJ 
-. _ Ans-.' For -bee ..-itructlHe,- r =.-.-a 

.. ·.· .· . . .. . . ·• ' 
.Givm a-= 316-5 ·pm- .· . -_ . _-. _ --. - -- · 

'' 'SUbstituting thii- V.3!Ue of a _in- the _'e<j-U<ttio.rl_~bove.- \_;,;.c- _tiJive 
--. ___ ,[?.' '-

r"" ....-:::.. x J16.5 
4 _. .' 

Iron h..' body ~n!:~
3

:::l:~~;t "!I with o; coli dlmon>ion of2B6»S pn. Tho don•i~ of· 
iron is 7.B74 g crn-J. Use this infarm;ttion to catcu.iaf~ Avogadro's·-numb~r. {At.: inaS!J ofF~=-
55.8.(5-u)-
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Ans. Apply thC (o!JO\;ling relation 

N -· Z;..::M _ 
' 1 - dxn3 

As it hils: bee strUcture, Z = 2 -
Substituting the v"'fucs in the <ibove'- rel.Jtl_on, _Wt' hove 

- ~~ ' - - - - -- -' -
. ,'\:;t = - 2 X _;,.:;.,S:b -· . -_ · tn .. 6.02' X 1023 

{2.86.65)' X liJ*'"'.)" X 7.87-l -

_ --: Q.2o;- Rof:Lan'~ bth~r Wi!S: tr<~ding in fr10dSrilins. Wh<~t he·wtluld do fo pUrchaSI! lOOO.hilgS -__ 
of ~h9t_...-_tlefo""· the rainy· se.ason ';md_- $ell off-theSI", ~ilgi ilftcr t~e tili.~y SI!:I!Wn. He w.1s do-ing -_ 
so f~m~my_years.-He had beccntc ncb ::md was !rvmg·a luxunou~ life,·- -- ___ :· 

(a} ·c...n you ten wh:t.t waS· the sE-.c.n:t behind bis e-xuptional-e:nning ?-- · 
-{b) C:i.n you cOmrru~·nt oi1 his" invotvem·~nt in such a-busincs!i-? -_:-_ -- _ _ ---

- . - _ · _ __ -.-- - - ·__ - --- · [V01Iue- Based QucStioltl-3-
- Ans. {.7}-The coating On lhli (oodgrairis like whl!at·or rice is cd!ulose whkh-is- a kind of semi-· 

p~nneabl~ meffibrane. Dur(ng ·rainy sea;;on~ tlwre i!r· a -!{If llf- moisture- {wilfl!r vapoursj· in tke-air. 
Water e'ntc'rs the grains through· the semipt~ITIH'il.ble·membrane; thlis incr-citsing th~ rna~ of-the 
r;r.un·by sc;-;;·or·even nlore.- He' will thUs_ ~in: extra mon(.'y on the. increaSL"c:t mass Of wheat, in 

-addition- t.:,. the-- nonnnr margin ifltht!- sale· ohvheat. _ --- . · . -.-- · _--_ ·- : - · _ -/- -: -_. · · _- ·- - . :- __ -
-(b-) -SUch a practice is· devoid o-f va!uC becil·usc- ·it invol'r'cs- dishone.~t mc;~ns, He shOuld n:dun: 

- lhc selling price- Of whcilr in· s-uch -.:1. Giw · bc-cnuse- the- buyer \i.->iU obtain leS-5 wh.::ut- after he' dries 
· it irdhc_ st.an tiC!ore ·s,mding it to the grinding_ milL 

Q-.21.'--For thl!·r~acHon' - -- · 
· ·• · ·. • .·· . ·. · . · . ... . 2NO(S) + Cl2 (~)--'-> 2NOCI (S) · >··· · 
· -the- f(IUowing d~ta--- were_ ·collected.- AU the· measUCemetits were-- taken:: <~t: 263 -K : 

-(n)' Write_- thl" ekp'reSsion fm•_ rafe- t:iw. · _ _ 
(b)· Calculate the_ Villue_of rate .:-onstant ill1d Spe<_Hy its uitils.: 
{c}_ What is -the initi<JI ·fahi ·of 'disappearini:e- ·of q~ in exp-. -4 ·7 

Ans. (a) Let the r3te lnW ""- t[NOf [CizF' _ 
From' Expt: 1; 0.64l ""- .I:{OJ::w fOJ5f!' · · · 
From Expt.- 2. L20 ~ .k{a.Isf {0.30}¥ · _ 
From Expt; 3, -240 ::::: kf0,3tW· [G.15]Y_ :, -
Dividing t'q. 2 by eq: 1 · -

--'> _ • k[OJ5J"'[030}¥ 

-:-: k[0.15J"[0.1S]Y 
or 2 ""z?· or y tz 1 

Dividing eq. J'by eq. 1 

· 
4
· 

0 
/;[(I.JiJ)X[(!J5P'. or -1, x:_-2.~ or· x ,;;-z · · 

. _ k((}JS]-t[OJS]!I -_ 
- ' - ~ - -
-Thus rate law.=' k[NOl~[cl2 1 

(b)- From eq. 1 
0.60 = k[D.15!' [0.15)1 

3 

_, 1 
.,,2-
... J' 
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"' 
Unifs of _t,. (mol L-t)i-".min-1 

u(overnll order of thl! reaction)= 3 
·· k = mol~1 L2-min-1 

(c) Rare= k[l\0[2 [Cl21 . 
= 177,77 x (0.25)2 ·x 0.25 

-::::: 2.77 mol·- L-t mili.-L 
__ -Q.l2, HOw would you. account· for the IoUowlng ? ___ ::-- _ _ --- ---.-----. -- __ 

([)_ M11ny 'o1 th~ tr.msition _etctn~::l:ll::s are- known to_ 'form interstiU.af compounds._--· 
- {li) Th~ mehlilk radii of_ the thiW (5t0 series o£ tr.m.-sition mdills ilte virtunUy thC s.:tm\! as : 

-those_- of the con-esponding group_metnhcrs o.f:the second (4d) series, - __ . . ---- . ---
.- (iii)--LOI.nthanoids fomt primarily +3 iotts,-whiic the adinoids U!11.1aUy_-_havc- higher oxidatioil 

'stat~!:- Jn· their ·o,inpounds; +4 ·or even +& b!!lng typic:~!. · - -- 3 
Ans...·_-(1} TransHion- metals' !onn interstiriaJ compoundiiThis is- beca·usc_ of the <\vitilitbility--_ Of : 

enoUgh _sp\llC inside the crystal !attic£! of. metals' to .ucommodate Sm<tU _ atcrrn.:;. likt!! _H, C Or N. Such : 
-compouOds_ hnv~_ higher--melting points thnn _those of 'pur~ m~tals._-- .: _ - _- - - ·: _ ,:: : _'_:_ -.:-__ --

(ii) MdaUk ·radii of third serirs of transition elements are virh.lal!y !he same as those of · 
coi'responding-fficmbers of Second serits. TnJs is- the (orisequc-nc~ of_ lanthanide contr.'!ction: This_'
ca.Lis.es .the radii of: the membC"rS of the. thrrd _ t1"0ln5iti0n- seril'S to tiL'- \'cry siMilar to_ thoSe· of-: the'. 
corresPonding members of- the seco11d · Serie!l". For- exainpt(!~ Zr-:(160 pml nnd: Hf; (159 pm) have_ 
almo..Gfideritical radii. : - - . - ,.---. · .--· - -.- __ · ----- - :- --·::_- :·_ 

(iii)' Energies--of 5f, &-i_ a~d 7s are compd~~ble~ So_ .i.il ih-esr/'l!iC:cti-on.~-crin t,ik.e-_pa~t-'1~-:_brind 
form<~tion._ HOw many t;lc<:trons .ltc· actually- partldpatmg depCnds ·upon the olher react<~nt -and· the 
re;:ktiOn Co!!dJtiOns. Thi:refore; <ldinoids haVe-'+4-,ahd' +6 oxid.Jtion stares besides +3.oxid-<ition-state 

.inthere-_95mpoUnds,··-::.:·: _ _---_--- ->--· : .. ---.:--> :; ___ ---_--_--
- ', _.Q.2Y. --ch-·c the formula 'of each or t11tr--JQtlowing c:onrdin".ltioi1-_cntifieS: :- --- - ,. - - -- ', 
_ - ~/(1)._ ~Ion is 6ound toont- a-;-·on·e NH:;.inolfful~. andtwi.fbJdentare:-"e:thfleiu! dioinunitle-
'{!!il)molecUies:· -_-- ------- -- __ -' ----- -.·. -_.--_ - ·-_-._-:·:·. --__ --

- :-.- (ii} Ni2_+- iOn is. -bour;d f~:_ hVo watei_:~olec:utCs--~nd_ two :ox~atc-_ i(ms •. __ --- · : · ·:· >_·: --,--
- -Write the -name-and· magne-tic behavioUr- of ·each: of the' .lbovc: -coordination erititics.- · 
-<At.Nus.Co--=--i7,.t~~J~-28) -- - ·-_--:- __ --- --·: :- · - ---
An.S.· (t) Co:h + ICI- +- 11\THj + z- Ethylene_ diammine _ 
- . - : · - -[CoCINH;i(H:2NCH:!CH2NHiJi!:~-: _ :--
Name-: Ammincchloridobis{eth.;ne-1, 2-di.lmmine)cob<:~IL (HI): ion.· · 
The-_ t:Iect:·o~k o.;n_figuration Of Co3""- is -- · - · - - - -- · 

JJ. 

INitltltlt.l 
In th~ presence· of the ligands l\"}{3 <:~nd en,. p;;~.i.ring of- electrons· will take place. 

3 

l'"'t"'+."Jf"+"j;Ci.(.-rj-oj-.. "'j d2syl_ hybridi5itti0n- win lake: p!ilce_ gi\~-ing ris-~ t~ odahctlrat 51~~-pe-. :-

- Magnetic beh~viour- _:_; As. there '<~re O.o ·u;,pilired elccr.-~s;; the C(lmplex will -bC diarring'nct_k.--
(ii) Ni1 .. _ + 2H~O- + 2 oXaliltl! - --

- _ [Ni(H20h(ox)z]1- _ _ _ _ _ _ 
N<~ni~Z :·DiaquildiD:rtill.ltontc_l<c!<~te(Il)'- --_:-. _- _--.- _: -__ --:- _ - :· _ - -- .- --
-----~ _- '- -- .:-----,- -- ----

If ~~N-11' ~It I t r \\r~ ~~-1\n~t- g~t 'two· rl:-o-rt;itals' e\·en if p~ifiitS' takes pla~-~:- Thcn~f(lfe, q?JI.2 _-

hybridisation takes plit~e- giving -~tnhcdrill sh<~pF. ·: _ · · · ~ 
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@etic behaviour - As there are hvo unpaired electrons, the complex is paramagnetic. 
Although chlorine is an electron withdrawing group, yet it is ortho--,__ppa-dff"Ccting in 

el lie aromatic substitution reactions. Explain why it is so ? .:.----- 3 
n Although chlorine is an electron withdrawing group and exerts - I inductive effect but 

it also exerts + M effect due to the presence of lone pair of electrons. Also mesomeric effect is 
stronger than inductive effect 

-8--c3 
:cj+ :cj+ 

._. q~ ._. 6-
d 

u nr IV 
As a result of resonance, there is dclocalisation of ek>ctrons. The ortho and para positions on 

the benzene ring are comparatively negative. Hence, further substitution takes place at o- and 1'" 
positions. 

Q.25. Draw the structure and nam<! the product formed if the follo~ngalcOhols are oxidized. 
Assume that an excess of oxidizing agent is used. ~ 

(i) CH3CH2CH2CH20H 
(ii) 2-butenol 

(iii) 2-rnethyl-1-propanol 3 
An's. (i) CH3CH2CH2CH20H 

CH3CH2Gf2CH20H ~ CH3CH2Gf2CHO ~ CH3 - CH2 - CH2 - COOH 
Dutartoic i!Cid 

(ii) 2-butenol 

CH3- CH = CH- CH20H PCC CH3 - CH = CH- CHO 
2-bulenol 2-butena( 

(iii) 2-rnethyl-1-propanol 

CH3-CH-CH20H _JQL) CI-13-CH-CHO ~ Cf-IJ-CH-COOH 
I I I 
CH~ CH3 CH3 

3-nlcthylpropan~.)ic ,,dd 

Q.26. Write chemical equatiOns for the following conversions : 
(i) Nitrobenzene to benzoic add. 

(ii) Benzyl chloride to 2-ph~_nylethanamine. 
(iii) Aniline to benzyl ~1101. 

Ans. (1) Nitrobenzene to'benzoic ·add 
- N~ Nf-12 

6 (•]Fe/HCI 6 NoNa, + HCI 
(ii)N;~OH 273-27SK 

Nitrobenzene Aniline 

CN 

CuCN/KCN 6 1-lydroly~b 

Bcnzonitrik• 

IX-nz!'nt'<liazonium 
chloride 

COOH 

6 
IX-nzoic ildd 
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, , -- (ii)- [l.crir.y[ chloride to 1·phenylethan.nmine 

-- Gl~C( CH4CN 

6 KCN,6 6 
tl._'{ll_y\ ~hloridC 

(iii) Aniline ttl berizyl alcohol 

N"1~1HCI 

273- 2.-"""3 K 

- -. N:rCt ... A ' ' ._, 

0 LV 

CH,Cl 

,.,l,_QcH, ~c''-c' ~ 
U Sunlisht 

·0 .·· .. KOH 

LiAiH.o-

HJJ>(~ 

Cu, w. 

2-phcnylet!uriJDtinL• · -

Llcrvcnc 

Q.z1; hilt 'a.rr the 'foltowing ~ub$t.ance!t ? Giv~ onl! l")(a-inple ~f_- ~~ch 'c~,r of theJii._' 
TranquiH:ters 

ii) Food ·pfescn:ativcs-
- {Hi), Synthetic detergents. _ _ , _ _ _ - 3-. 

_ 'Ans.-_ (f) TrariquiJizCrs ..,;, TranqUilizers are a_ class of chemicJ.l· compOunds used- for treMnicni 
of stress and mild or ·even _£l'\.~crc.-inent.if disCitses._ They relieve .(mxl!!ty, stress. Irritability or · 
excitement by inducing a·. 5t!l15e of well· bcirig. They form ;i(; essential cOmponcinf of sleCping piUs .. -_ -
Soinc cx;::nii.plcs of trnnquillzers ni-e mCprobinlate ilnd_ cCJuaniL __ . ·. -, , · .-- --,_ : , , -- - -

(ii) Ftiod preservatiVes .:. SubStnnc'es ttL.1t pfe\·c''nt spoilage' ofJood d1.11Y to miCrobial- grO\Vth 
nrc called food prCs!'.rv~tivl~.- COmmoitlr- used prescr-v<lHl'ci!- indudC tilble- stilt; s-ugilr- · ;md ·sl)dium 
benzoate._ , --- - - --- - -- -- -_-- :·_. 

{iii) Synth.~tic d-et~.:S'"nt~- 5-;nthctk detcrgl!'~ts ate dc..1~sing agentS which have_ all the 
properties of sollp!i but '\-vhkh. <1-<:tual_ly do not _contain any_ so.1p., Jln:.>sc can ~ _used both· it\ soft-
and hard-wnter. - - ·· ·-- ·- · '-_. ____ · · -. ··-' · --- .. - · · .--- · · ·.-.- · · ·- ·--·- " 

Cationic detergents such itS_ c~;;~tyltrimelhyl nm·moni~-~- bio~idc~, Ani9itic' dcte~'ge~ts ~uch -.15 

sodium laurylsulphatc. Non-ionic dl'terg!'.Ilt-5 such' <~S- polycth)'l-emi gly(ol' stiiarare.: . -:- ;_ · , - _ . -- · 
, Q.2.'t-'(rr) What type of a baHe-ry Is tht! lead stOrage- battcry'Z WiitC the_-omOde.·and the c-~thOde
reaCI::iiJtyj and the IJ1i~ran reactio-n oCcurring in il Iud Storii.ge batte-ry when current is dr.JWJi froin
iL .._j , -.- -- --_ .' - • - - - , ·_ - , , -. : -- :· , -_--__ : , 

(b)- [n lhe buttad. CeU/ widely U5ed in watdu:s, the foltowin& reaction- takes p1:~'ce 
Zn_ ts) + AgzO ($} +_ H1.0-'W ____,.. Zn2"' (rtql +_lA&- (s) + Zo.l-1--(aq) 

Debmitinc £0 iind '.&G"' fur- thloo ~action. -- · 

(Given.: E~ •
1
·, -- ~-+ a·.so V, E," ·!-.,,- :::t- 0.76- \1} 

.... g "" '_ ·" "- -
Ans. (rt) Leail storage battCry is a !>ccondnry cell. 
Reactions nt th~ mode and c11thode when the current is drawn from 

follows : 
At 11.node : . - -.-- -, :~ "_ rb -{;) + s0f- ---i-l;·bso4 (;_;) + 2i'~ 
At calhode :, . , Pb02 (5} -+ 4H'" + 501- + :1.t_.- ---i- PbSO~ (s} + 2H20 
OvernU reaction : -Pb- (;_;) + Pb~ (s:) + 2H~~ {«q) ---i- 2Pb5£J: + 2H10 (/) 

(l1} Zn (s)' + A&O (5) + H20 {!) ~ Zn2+ (aq) t- 2Ag (s) + 20H- (ilq) 
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. Gi~:Cn : E~ .I A = + 0.80 v, E~-~~ ,.-..,_ ':" - 0.76 v 
"fl. ");' <.r> '""'·- - '· 

f?[~!l ;c ~~U...,.fe ;;_ E" =-'XlC 
;:: 0.81) - (- 0.76) ::;! 1.56 v 

-<1G""" - nFF:' 
·=-2X96500x1.56 
= _: 301080 J frtol-t 
= - J01.08 kJ mot~l 

--: ·- ._ . ·- · ->- ·- Or -- __ - _ - -- _ · ._ --- · · 
·(al Defirie -molar i:onduc~iv~of a solution iind aplain how molar condudivity·_-chill'lg·es 

·with chilltge·ifi co"nCeittrati -,n~f"';olUtiOn fOr a 'weak and a strong el.edrOlyte.. _- · · - : · :_ 
-_ ·-- · _- (b)_ ih·e _resistanc :~-J>( c_Ondudivity--cCii" containing' 0.001 M':Kcf_Solution ilt. 2'9_8 K iS · 

1500 n.-_Wh~t is th _slY constant if the condudivity of fJ.OOl M KCl solUtion at- 298 K is 
- . 0.14.6 ·x 104 S cm-1 ? _ _ - -_ - - _ . -- - _ · _-- __- _ _: __ . --

·_ Ai<s• (ri) Molar· coridudivlty· is· tJ\'c conduc!h•ity-of ~li i~~ produ-ced b;/ ioniSation of 1 g ·mot 
Qf ~m ek;ctro!yl:e \\ih'en present in V inL of solutiOn. It is denoted by ).t. - · 

- jt=KX v· __ _ 
·where v-·""" volume in- inL cotltaining 1 g mol of the' t!lecb-olytc _ 

. . . . . 1000 . . .. · .. · 
- IJ.=IC:<--- -- .. 

- - -- -_ - - __ - - -- c-- --- -_ --- ; - -._-- ----
tvhere C ·=: concentration of th~ solution in g riloi/f~ 
Variation of niohlr conduCtiVity with conceri.tration for .5lmng l"lcctro1>·tes - Mola~ cmlductivity 

- incre-iises slOwly with dih1tion..: It approaches a_ limithiS' valt.u: when the- cOm::enf'ratioo <lprronChes : 
z~ro. This value is caUcd-iTaoli'!r cond'odivity at infiltitc dilution .. ~.- Variation of conductivity-with : 

· -- conccntrill:ion mily be-given by--_ · - : _ __- . -_ - _-_ __ __ . · 
_ · - , _- . Am z: A1~ ~ AC1/l where A 13 a·: cori..,tai:rJ and C is-- i:oo~ntratiOri.: ·: ·. · ._ -· _ -

----V<~riation of molar_ conductivity with_ cOnoontration rOr.' we-ak ~ledrulytl!s .:.· Yilriritlori.Of A,.,.-
with cOncCntralion \$ vt:ry !Mgt: to thl' extenifhat we- cannot obt-ain mol;"Jr conduCtance at tnfinitc 
diludon A~ by cxtrupolation o(J\," !'S cW plots. - · 
· - (U} Ctmdu-ctlvity K "" 0, t46 x 11T3 5 cm::-1 

Rt!Sist<mce- R'=i 1500 ·ohm 

· _ Cell 
_<'-_ Co~dtictt~ih:(x:}_----> 

co-nstant,.,- - -
- Conductam:e{G) 

. d Ct;JOductivity {t.::}:'x.;Rc:sislanc~ (k}
. z: 0.146 X' 10-J X 1500 -- ·. 

""'0.219 ~-l-_ -

Q.29. (a) Camp-tere: lhe foUowl.ng cheminJ readiuR- equations :_-
(;) r, + so,a, __, . ' · · · ··· · 
(ii) XcF~ :t.-H20·~-- ----: _ :---- - · -
(b} _ l'redtt:fthc: shape- :md the. asked ~-~g~~ ·(9o"' Or_' mofe or- i~;~)- in ea. ell ·~f-. ihe· foll~wing..

Case~ : 
(i)- sOf- a~d:_ the_·lffigJe: a·- s· ~ 0--

-_· _,{fH CIFj and the angle--F- Cl'c-:-F __ 
-{iii)- XeF2 and- the_ angie._ F -- Xe __ .:_.: F 
Ans.- (11)-(j)'P4 + 10S02CI1 ·-----q_ 4PCI5 + lDS02. 

{ii} XcF6 -+-H~O -~ XeOF4-+ 2HF - - - -
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(b) (il' so]-
s,r' hybrldisntion is involved. Jt has a pyramidal shilpe. 

0 s /;""' .. o- 0 o-
Thc <tng!e 0 - S - 0 is inon.~ !han 90~'. , . , _ 

, , (ii) ClF3 , __ , _ -. , _ -_ ,- -- , , '- - · - - - . -

ThetC- 'ai-c tlm."'C borid pairS and -two lone ~iis. Accordlni_f lei VSEPR th!!OrV, they- k!U_ Occupy 
the earners_ af a trigOnal bipyramld. T\-iO lone· painr·will ocCupy' the_ rquhori<!i Position_ to ffiinii:..liSC 
Iond pair and lo-ne. p~ir~bond pnif repUlsions, \\•hlch nrc grca'trof th3n the bond pair·bond p_air 
fepuisllms.- Thc-·sh<ipe of C!Fj is that o-f a' hent' t.- . -- - - - - - -

cw'; 
TitC. bond angle F'_- Cl -- F is li:ss thnn 90", -

(iii)' Xef2 

It ha~ " linear <ind -sq~1<1rf- --pian,;~- strUcture. The '3ng!e -F _:_ X~,- F \'o'i\1- b'e nlnte th,in !KP. 
Or , ' 

((l) Compi,cfe the following cheinicaf equatimis : 
(i)-- --- _ NaOif + , ct~ ~-

. (Hot am:l (One.) 

(H) X~F.t- +' 0 2F2 -~ _ , _- , --

{b} DliiW the Sti'UctUrcs of the following malccul~ ' 
(i) H

3
P02 , 

(if) H 2520v 
(iii) XcOF-~;-

Ans: (1t) (i) 6NaoH..:. 3Clz -·-> -NilCl03-+ S~aCI + JH10 
(ii) XeF1 '+ 0 1F2 -----4- XeF6 + 0 2 
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(b) m H,Po, 

iris a powerful redudng :~gcnt.bc<:<~usc of lhe prrscnm of twu P-H bt,nds. Oxidi!tion state 
of P is +l {rnollobasic add). 

_ (ii) H2520 7 

It is known · i!S (llcu.m. 
(iii) ·XcO[f._ -

'-Ithil~.asquiJ..ie-pjT<.trriidn!shilpe, ____ . _-_ ·_-_ .. _- _ ._- _- -_ 
_ Q,JO. (a) Illustr.:~tl!· the following name reactions giving Suitable example i11 each_ (3SC t: 

(i) Clcmmoensen rt!dt.~ction 
-- (ii) HcU~Voihard·Z~Iinsky r.eildion 

(l') HOw olte the folloo..-iitS'convtrsion"i-t'iln-icd out? 
(i) Ethylcy.anide to cthai'lui~ add_.- - -

{ii} Butanwl~ol to butol.noi~_}-cld..r _ 
(iii) Beruok add to ~romobcnzoic .. dd. 2; 3-

J\n.s. (rr) (t) Clcm'in!!riscn reduCtion : This: fedf1ction iitvolves reduCtion with Zft - Hg and 
cone. HCJ. -

CH, · .-·, ... 

. (ii) 

. . "::c =.Q + 2{HJ Zn/Hr-:- _ CJ-I1GI~CH1 + H_,O __ _ 
CH,....---- - HCI · "· -_, Prt•rnnt' · 

Prop.inonc 

HeU~Volhafd-Zelinsky reactio11, 

CH CH COOH -ur •. r tH-,CHEirCOO[-I- lk,,i- >, Ct·i,-Cor~COOH __ -
3 l -fl"· ~ "" ·- Prn.pk,nlc- add ' '"[(·IJronH1f>roii0nk add- r a--it.-D!trr"tnllf;bplcrdc- ;~d<i , 

(/1) (i) Ethykyartide t<l ethanoic acid 
- -!-1" .lhO -- , . Dr~/KOH 

CH3CH1CN . Ctl3CH2CONHi ,.-'==c:_, CH3CH;;NH2 .. 

IG\!['I().j- ) CH CHO 
[OJ . 3 
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(ii) Dutan-1.-0l to butat~.Oic ;icld 

,CH;~CH2CH,2Cl-1:PH ', -KM-l>O, 
101 

Uuli11't·l-ol-

(iii) Benzoic 01.dd- to m-brom'obentaic aCid 
COOH · 6 o,,;r,o,, 

COOH 

&-Br 
(r;) IlluStrilte thl:' foHowing reaction~ giving a·si.dtabfe·~ample fcir e-ach r-
(i) c;foss .1ldol wndens:~tion · _ _ _-

(ii) }Jecarboxylation _ • _-- --- _ , --- -- ._-= _ _ _ _ - - -

(by GiVf.' simple testS tn dt'stingUish betwcM the fOllowing p?tirs of comprnmds 
'{!) Pentom·2-om and PeRt~n~3~0Ju.• - -
(ii) Bttn:z .. ldehyde and Ac-etophenont 

(iii) Ph\!'nol ;ind Hrru:ok-add. 
-Ans. (nj" (i) Cross aldol cOndensation ~-Aldol' condc:ns<llion betH'I!()n fto,·o· aldehyd&s_ Qr two _ 

ketones- or bet~Vecn one alde-hyde and one ketotiC is "known a~ cross aldul ctindt:ruiltiun; _-

CH
3
CHO + HQiO DiLNuoH-.- H~i·{2cf-i~CHO- rr':H~O--;- CH2 = Cl·_i ~ C-Ho·-

--' - -:_3-Hj;J.ro;;ypt;,p;ri,1t Mtoldn-

. CH;COCHj ~- Hrno Uil. N,lQI:~-- )-_ C~;~COC112CHpf-r !-!"" ~-H2(~- cHJcocH .- _CH2 
_ _ --. - - _-- - - :--_ · :_ -~-1-fydmxyhuhm-2·one -_- ~ -. _- Ml:!ht•l vin)'l kt."i.OI!I' 

- - (if) DecarboxylaHon -- Th~ procCss of fCmovat of a 11wtecule of CO..! fro1n a_ c,;~rboxyHC acid 
is- c~tled- decarbo:<yl..1Hon·. It- is carried 'out by h~ating a Cil(boxyHc· add nr ils- ."ialt--with 50didime 
at 600, "C.: 

Ci!0-

630 K 
© + N,,co, 

D«vc-n<.' -

CH:~CHiCOONa + NaSJH ~~"1-)' cHjCH;;_:..._ NazCO_J--------
-- --- - - - - _- 'Ethan!~- - .. _ -_- --- _ 

- ([!)· {i) ferib~~Z-QTI.e and- p~nt<in~3-t~ne - The two oompo-und~; can be distingtiishL:._f b~l 
iodoform tt:St -_ _ _ __ __ _ _ _ - -

'CH3COCH1CJl2CH3 +. 3Na0i -:>- CH3CH;:CH2COONa_+- 2.NaOH + CHij 
Pc-ntJn·Z-cinc - (ycllo~.,. ppt) -

CH;CH2COCH2CF-f3 +- 3Na01 ·~ 1\'o form.iltion of }·ello\\'- ppt. _ _-
- rcnt.·u;·3·•mc' - - - - -_- - -__ - -_ - ----

(iiJ -Benzaldehyde and -_a_-cdop hl.':ni:Jne :- The- two corTipound!>- Can_ bl! ~:Hstin-gtiiShed- bi 
performing-.iodofoml_test.-A~t6phmone wili give the yello\.;- ppt. of fodofo'rm whiJ~ bm7.t~ldehyde_ 
will not give any p"pt. _ 

Cf>H:,COCH:j +·3N:tOH -~ C"H;COON.ri .., 1.'\JaOH + CF-fi:J 
(ii;) Phcnol--.md ben:i-o-'ic-acid._~- Add neutri'll ferric chloridL•. Phenol will fom) a\;iolct coloUr. 

\\·hiie- b£'i-izok acid- will 1:1ot. -
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