
.· CBSE. 
. . 

SAMPLE QUESTION.PAPER 
. CHEMISTRY (Theory) 

(With Snfulicms) 
CLASS XII 

Q.l'.- Borid enlh11lpy of fluorine_ is lo~r lhan that of rhlorlnCr whY?· t· 
- Ans, flUOrine- atom being smaller in slz.c, el['(tron-eiec:troh rt.-pUlsions· ainori.g- ~- lone puirso 

OfF::!- n'tolec:uiC"·are larg~r c:ompan~- to lhilt in Cl:l mnl.&cule. · 
Q.:t. · Give the_IUPAC name of the following mmpuund : - _1 

· · (CH3J3.:......C..:._c:.......cooH · 
. II . . 

0 . .. . . ·. . . . . . 
·: Anj, 3, J,Dimcthyi·Z·oxobutanoic <Kid. _ -. __ . ____ : -- - - · _._: _- < · -_--_-- _ 

.- &,3. On· iiicrca5in'g th~_ tcRl.pi!To:~ture/ adi11<~tiOn eiterSr ·or a ~<~ction decre~~s,: why- 1 __ 1· _ 
Ans. · Encr!;y_ of_ Lh~: molccules inc:rcasei with ·the--rise of tcmpCrnture;. ThC_ molcCuiCs- n~quire 

· Sri1al~.lncri;y- to fnm• the· activated ComfM)(.-. lhel\.>foi-c,_-activnti(fn energy shows-_ ·a 'dt:cicnsc. _ . _ ·-
- ---£.Q:""A. Which·c.f_ the following- is ri!D:St liff!!dive eleCVI!Iytl! \il.- the Coagulation of· Agl!Ag:. 1ol f ._ 
--· -~:. '· -_ K!SO-"''MgCl:z.,K4(Fe{CN)J--. -.---- . - . -: ,-·.- ._-.:. __ --: -.,-1-_.-

. . :·.·ATis._ ~[f-e(C:N)t;}. This is bcrn.u._"..e it ionis~ tu· give ff~(CNM+. ions \vhiCh cafiy, the maxinlllm 

-_---. nega~~~~:· :e-·;adion ~he~ glu~os~ i:(heat!!d-wi~ eXcess Of HI~ . --. " --i'-
-: _ ..G;;:·-~- reaction is. given as· under:·.· -_ · · - - -: . · . · -_ - _ _ .. _ 
- --- ------- -- \-'-- '\'- ' ___ , .. _:' ·-,.· .,-,, -. -_- ::.'·-- '" --. ---._-: ',-

CHi0H(CHOH)4CHO --+. HI {eXccf>S} ~ CH:;CH2CH2CH2CH2CH3 _ . 

Q.6~· ·w·hich -~~---~-~mp~und. hiis-_ d&t~rt~d · o~tah~~~l ';hap~--?_'. H·hc);,me _ . -, :; :1:_:' 

· : -- AI15. _XCF6· has diStort~. ~t~hMr.~l .sha~e ~:ocause_ of l"i!pulsion' ftom lorir p'air of efoctr(ms. 
. ,J;l~r.' 'What. hw_ the d~nhc1ty of co~ordm01hon compound usl!d for the_ treatment -of lead 
poisotiing,? :- ·. _--.- .., __ -_ -. ·- .. --.· __ ---·._ ·._ · -· :_- · __ -_'- , __ -- ·- 1 

· Ans; ·Ethylene dinmmine leti-<iaCI:!tate,-is -used. for lhe treatment of-lead poisoning.- Its 'denfidty-_ : · 
is- 6 •. · - - - · . - ·- · . · : - · - · · · - · - -

JiB. An :.-r.lkorld~: is oi· Stf~ng~r base·_ than hydn;xide'' ion. J~iif)-. _ . . . 1 
_ : Ans.: Due tO· lhe preiencc -of «Il <ilk}'!. group, high~r ~l~h'an density iS found an alkoxid;i ion·_ _ _ 

lhait on h)rdi"mddc ion, · · .-_. - _.' - - · - .. __ · --· - _ - ·_ .' -: ·.--·-
./ · · .... ·• · .. ·. R-CT H-'o-.. ..• .·· • •·.· 

- · Q;if. (n} Sbte th~ I3w · whi.ch helpS to d2teimine lhe limiting molar rnndudivity of wi.>ak _'.''" · 
elefltoi}'t2.- : . '-, · ·: ·_> ·, ·- -,-- -_ · -- __ ,,-_. - :. -- -.- ·_ : .. ··-
- . (b} _ Calculate __ limiting inol,H. c.ondudivit_r of Casb4 (li:rDiting rnob.r co-nductivity . .of_ CA~khiln_ 
and sulphate ions are 119.0 .and 106.0 S crn" molw1 respettively). ·_, -__ ,--_- 2 _ 
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-A.n.s. (a) The kiw which helps to determine t~_limiting molar conductiVity o( we-ilk el;.>etrOl;tc;' 
is called Kohi.lrsch law. . - - - _ _ _- · 

h st~tes : The Hmitini:; ni:oiar C'onduttivity of-an: efedtol}'ie -_cao be represented -.1.-; the sum Of 
the individual contribUtion of the-· ilnioil and the- Cation· of thf!- electrolyte. _ 

(h) Limiting molar conducti.,ity: of Ca$04 ·can- bC ciehmnincd as under : · 
0' g· 0 

Ai.tCaso.,-= i-.C';~: .. +/..ro~~ 
Substituting- thl! vaiuL'1>, -W~ have._ 

- - -_ X..,caso- ~- n9.<(s ·cmz· mot~t + 106.0 s -~r;\2 -~-01-t 
- - - 4 2 -1- - - - - - : ,- - -- -

.- - =225.0Scru-mol - .--- ··- · · -- --
-- (po~ Rate·- ~rislant K fOr'first- Order· rc<.tC:i.iOn has bee-~ faurici"tO· be -z.s4 _)( 10~3 -~-( dt::Ul~te 

itsthrce-fourth-life . .'·: __ - __ - --------_-_ -_-_-- __ -. z· 
Ans.' Fu{ ficilt ord~r ··rencti;-~; 'u~ _·the. ~ratkm- _-_. --

---: --k: -2303-
1
-- --.-a- __ 

- ::::~og-· 

f · il-.T -_-

- whim! a = {nitiill conn--ritrntlon .. - - , -
_____ :r. = Affiount -thnt ha.'l' ~ridergo'r\e- c~-ange 
a- x ~ Conccnttation afti:r lho: time._!_ · 

k=Rilte-constant - --- -- _____ , 
_Fat thm?-fourth of the re.JCtion to tiik-e f!;::u~t_:,.'"t ~-0.75rt--_ 

Substituting the _vnlues in the riitc equation; Wt'· huve 
- -- - --

3 
-_ 2303 a -

2.54 x 10-: = -- lag ---·-
- -_I_ -l!-0.75a 

2.303 --= ---;log 4-' ' i- -- -
.. 2303 . · .. ·.· .. 
I= -·-x:103x 0,6021 

- -2-54 --------- -
·-"'- 5A6 x:- toz ·s 

or--

- --- · _ -<--,_:------.-:_---~---Or.-=---.-_-.--,_'- __ .- _____ ---_--_:.---_-_- _ _- .. 
_ A first on:ler gas· niacHon A2B2 ~) ----;,_ 2A (g) + 2B_ (g)' :iat lhe temp~nture 400' _QC has th-2 rate -

co-nstant k :e- 2.0- x ·1o...:r _s-1.. What_ perc:ei-ttag~_- OJ _i\2~2. is- d.econlp~s_e'cl_ ·on :h~oitiftg -tOr· 
900 secOnds_? -· 

Given tfi<lt k = 2..0 X 10-1' s-t il-nrl f ·-= 900 s_ 
· : Substltutirig ~-- vah.i-C'5 in the fl1'St od~r equ;tli.On, 

- - • 2.:303 " ii 
2.0 :1( 1o-·=-~_log--~ 

900 · FI-x 

1
-- --~- _ -{oxlo~x-900::-

og: a-r-: 2303 

. a - -
'log- -- = 0.0761 . 

11-I .' " 

. 
we- have 
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-_< T~ki-~g--a~ti!6~a~Hhnr of tl:te nbon~_ 
iT--- -- a-x 

-·-""' Ll97 or--
IT-X- , 11 

l . - . = -- tl'- 0.&15! 
1.197 .. 

Or' 1 -~-!: = ·G.SJ~--or :{_'= _1-- o.Sl5-i = ~.lM6 :·-
' _ , __ . , II . /1 _ 

_ x,'r.:·_rcprcser.ts the fractio!"' of A2ll2 di!composed. 
"Pcrttintage Of_A20-z dC<:OnlPOscd = 0.1646_ x __ 100 -= _16.46,_-

---Q.H:·---D-Il th~ fQUinving 'con\rcrsini"IS :- -·' '- - · 

(i) Methyi bromide to acC!onl!. 
: (ii} Benzyl chloride to 2-phrmyhu::dk __ ilc_id. 2 
Ans. (!) Mcthyi''b-romidl! tO ·a'cdonl!- __ _ · - - -

-- -_-CH
3

1Jr t- !'.~_g __ -· e~-) CH3~[gl3i- -~- ·c-H
3
CH0 __ ._:l,_,r~o,_·_,· Cll, --1H- OH · 5~"K • CH,COCH

1 
' - - -

Benzyl chloride. t/zwP-hefiyl- ~ce~ic-add- _ _ CH;; __ _ _ 
; - --- -- -- - t -- _- - ' , H,O~ :- , , : , 

C"Hpi1Cl_ + KCN -::-:r_C6Hs0I~N -·--~ C6H5CH1COOH 

(iij 

/' t ·-... 
~12'. HOw win yOU distingUisl-d:ochV-eefl the:foUowirli;-:P_aln; ~fCm:r\pound5': _ 

(i - Chloroform ·and carbOn _ h::tr>tchlolid('. -_- -· - -
ii} _Bcr\zyi: -d\lor_ide --_and __ .:::hlorobenietie. ---- 2 

Ans. (i} Chloroform and- clirboft -fetrilchiOrldc : - _ -.- _ - _ · _ -_- -_ - - __ -_ -_ _- _ - _ 
Chlorofurrii gii·cs an· offensive Srricll of-pher\yl iso·q.;lf~lde.On h'caHng_ with tiniii~e. __ C.ltb6-n-_ 

tetri!~ride'd~--noi.g!vC:--lhistesL· --- -. ----- _ :-- ._- ___ - __ · _ _-·- __ . __ --::· --
- __ {li) Beli.i)'h:h10ridC and -chlonibe:nzene: . . : __ .. _. : _-- _ _ ._- -: -_-:- · :- _ · 
--- - - - . ·l chloride_ on heatnient ·with a'qi.iNJU~- sodiUin h);di-o:.::idc_ and sitiicr ititrate gh·~-- a_ whit~; 

.: precipitate_ of silVer _-cftlorid~.- Chlorobenzene:- dOl.'S nof. -
Q.1~.- For a- 'ch'e-mka.l iOOdion, variatiOn in r.l!e with concentration is- sh.o'wn belo-w£ 

(i) ~at is the ord" of U10 <O<o<lion ? 
(iil What -are_ the wiilS- o-f r_atc- consf~nt 'k- for- lh~ re;u:iiOn _ ?· 

- · 'Ans: (i} As--the ra'tC rCmil'ins constant,- it is)1_:udo order-·renCti(m~ 
- (ii) Units of rate:constnnt fof a'icro oi-der re~ction arC niol L¥1 s-1: 

Q.14. C'i-Vc _the 'electronic· Configuratinit of <f·Orblfais of K3[F ... (CN6)J and- K3tF~F61 ilnd eXplain:-
why these OOntplex:~s--giVe different rulourn With r;.:~me- sOlution. (At. N11. of Fe =· 26- uJ: - _- 2 

: _- An.s.- K3[J::e(CNYrJ ;-----Oxidation stat£ ()f. Fe- in lhn Corripound i~ +3. ConfigUratiOn" of Fe,_.__ is- · 
[M]3rl5 . . 

ltltltltltl II I 
In lhe--pres~nce- of CN~ lofts" pairirtg.of electrOns. takes place as. under : 

'J.i,'_, .'{~-, -•!JI 

ININI t l I DD=rJ 
n.cse eh-:ctioru wHt renlain ln, tzt orbital:~ and \\ orbitni:i. will remain Cmpt)•, 
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K3[FeF61 : Here also the oxidation number of Fe is +3. The configuration of Fe3+ in the presence 
of r- ions will be 

3d ·l~ 41' 

ltltltltltl D I I I 
Here due to weak ligand, coupling will not take place. There arc 5 unpaired electrons in this 

case. 
The colour shown by a coordination compound is due to excitation of electrons within d

orbitals (fr9m lz~ to c):}. As the distribution of electrons in the two coordinat~on compounds is 
difY,rcrent (hey will shOw different colours. 

Q. . Give reasons for the following : 
' (i) o-Toluidine is more basic than aniline. 

(ii) Tertiary amines do not undergo acetylation ~action. 2 

:NH2 :NH2 

An,. (<) H,C~ 6 
o-Toluidinc Aniline 

Methyl group is electron releasing. If it is pn.•sent in ortho position, it increases e!t:octron density 
on nitrogen in - NH2 group. Hence, it is more bask than aniline. 

(ii) R3N + (CH3COh0 --l- No reaction 
As th~re is no replaceable hydrogen atom in tertiar)r amine, reaction with acetic anhydride or 

acetyl chlOride does not take place. 
Q.tfi'. Write the following name reactions : 
J (i) Gabriel phthalimide reaction. 

(ii) Hoffman bromamide reaction. 2 
Ans. (i) Gabriel phthalimide reaction : 

,o 
II 

CC
C'-

NH 
c ... 
II 
0 

KOH 

NaOH 

aq. 

(ii) Hoffman bromamide reaction : 

0 

0 
II 
c 

CC "NK 
c ... 
II 
0 
0 
II 

CC
C-ONa 

~ C-ONa 
II 
0 

0 
II 

R-X CC
C'-

NR 
c ... 

+ R-Nl-lz. 

Primary 
aminr 

II 
0 

// R-~-NH2 + Br2 + 4NaOH--)> R- NH2 + Na2C03 + 2NaBr + 2H20 

Q.17. Silver metal crystallises with a face-centred cubic lattice. The length of the unit cell 
itfound to be 4.077 x tcr' em. Calculate atomic radius and density of silver. 

(Atomic mass of Ag = 108 u, NA = 6.02 x toll mol-1} 2 
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- ·Ans. Th~: [Qliowi~g d<~ta is provided:' -- , - - "-- _-
- :: · · -- . - ~-= H.m x: 1D--a em, z-""' ;i, M;:;: 108 g mo1-1

r N,1 =-6,022 x 1o!J 
.,'\pply the rcia.Uon 

d; ~tX-,\1 ·_. 
' J - -

- ll XN;t 

Substituting- th~ vnlucs, we.· have 
'-- ,'- _-_ 4:<:108· 

rf _""---{4.o7i x -10'---{jf x 6.on -x.-w5 

~ 6:-ri [ilcm3 

To ca!culat£! atomic radius,_ use the relation-
- - - 'n - - - - --. -- - - -

___ -_ R ~ LJi _ (for· __ f<1cc _centred- <ubic): _ 

SubStituting the ..,:<1luc of 11, we havC . 
4JJ7l x 1 o-s -_ 

R" Jj. 2x 2 
= 1.44 -x to---s_ Cri1~ _ 

Q,l8. CalC~I:~h! packing cffictiiOeY in- i:qi'stfucture: 
Am;; For ccp structure 

_- __ 4r . .,_r:; 
n_= Tz .:::: .... ,. .. r 

-tx±ttr)xioo _ 
= ~---...__;__%- ' 

. tz.fi,)' .· .. · •· 
_, (i~/3)~;3 x·100~,--

- ""' r:·1 ;,_ 
:_._ 16\~"2r -- -

.-- ____ --_- --:::::74'};;, ___ --:. -___ -:-_- __ -- -_- ----:-:_. -_- _- ____ .--------_-;_.-------:----<-< 
Q,19. M_an~_,u1d'his: fath!!r Wl!nf Co _a Shop tO purchas~ a-battery far Lhcir invCrl"'r. Shophe'pe'r 

- sb'lfwed them two typ15 ilf b_aUerill's,-- one--with lead- plates ~a:m(_the other with cadmhtm plates. 
The battery_ with cadmiUm- plates WOI!J 'mtl~":eXp'"i.i'SiVC'than th~ -i~.i(f"b~Tt~·ry.--~f:'afiii'S'"fiilll'C'i
wantcd lo. purchJSc lead battery_ as _it was chcilp_er:- ·. -~- ... __ _ : · _ · · -

AftCr reading: the __ above _p':i_s~agc,ans~er the f?llowing qucSHuns -~_- __ 
-_(a}_ As. a student' of'che:mistry~;-Whf: ~.Ould fou :s-uggest_ to M:mu_•s fath~~---~-~-\~U.y tht:i ' 

expeti.siv-e cadinium pla!e_battciy._Cive.tWo're.'-asOns.·· _ -"- _:-- --_ .__: -- __ -_- --: 
--· (vj··what" .ire th~- Va'IUe'S- nSSOd.lted· witf( the above dcci.Sio~ ? tV .. tti:e -Bi'isL'd_-QuCstionl 3 
Ans, (11) l_ would sUggest Manu's_ fathedo_buy_ c.udmiun1.piat_e OOt_tetY,- f ~VOUid- explain_ to_rum· 

'thendvarseeffectsOflend_tohutrians\vhicharCas_~dcr:· _____ -· - __ - __ · --:- :--.-: _____ ---
(i} Lt~ad interfereS \vHh a vaiiaty of body prooc"SSes and it is to:cic· to m<1ny org~ns. and 

tissue-s Uke he<li:t, bOnes; intest-ine.';, kidneY's afld_ reprOductive· and rten:ous system. - -
(ii} tt·can c<~use permoJnL-nt learning. and othl!r diSorders like confusion, h~1dac:ho;_ oneml;i,. 

irritilbHity, etc. - - - · 
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(b) Money is a resource but not at the cost of health. Knowledge is useful when it is put to 
practice. We should be aware of the harmful effects of lead and the damage it causes to environment. 

Q.20. Give a reason for ·the following : 
(i) Rough surface of a catalyst is more effective than smooth surface, 

(ii) Smoke is passed through charged plates before allowing it to come out of chimneys 
in factories. 

(iii) Nc· gets easily absorbed over charcoal than He. 3 
Ans. (i) Effectiveness of a catalyst depends upon its surface area. Greater the surface area, 

greater will be the adsorption and hence more effective will be the catalyst. A rough surface 
possesses greater surface area than smooth surface. Hence, rough surface of a catalyst is more 
effective. 

(ii) This is done so that unbumt charged carbon particles get settled on coming into contact 
with oppositely charged plate and only air free from pollutants escapes. 

(iii) Ne being bigger in size than He exerts greater van der Waals forces with charcoal and 
is therefore easily adsorbed. 

Q.21. (a) Give one example of each of the following : 
(i) Addie flux (il) Basic flux. 
(b) What happens when : 
(i) Cu20 undergoes self reduction in a silica line converter. 

(ii) Hacmatite oxidises carbon to carbon monoxide. 3 
Ans. (a) (i) Acidic flux is Si02. 

(il) Basic flux is CaO. 
(b) (1) Cu20 undergot'S self reduction to form blister copper according to the equation. 

/ 2Cu.,O + Cu.,S ....._.._.; 6Cu + SO., 
(ii) ./" -Fe20:J + -C ....._.._.; 3CO + 2F~ 

f Or 
.(~)''What role docs cryolite play in Hall Haroult process ? 
(b) How can alumina be separated from silica in a bauxite· ore associated with silica ? 

Give equations also. 
Ans. (a) Cryolite lowers the melting point of alumina and thus facilitates electrolysis of molten 

alumina. 
(b) Concentration of the alumina ore is carried out by digesting the powdered ore with a 

concentrated solution of NaOH at 473-523 K and 35-36 bar pressure. Al20 3 gets dissolved in 
NaOH solution as sodium metaa\uminate. Si02 is left behind as impurity. 

A120 3 (s) + 2NaOH (aq} + 3Hp ....._.._., 2Na[AI(OH).tl (aq) 
The resulting solution is filtered, cooled and neutralised by passing C02 gas through it. 

Hydrated Al:P3 gets prcdpitated. 
2Na[AI(OH)~J (aq) +· C02 (g) ~ Al20 3.xH20 (s) + 2NaHC03 (aq) 

. Hydrated alumina 
Hydrated alumina is filtered, washed, dried and· heated to get pure AlzOJ· 

l4iOK 
Alz03~-rH20 (s) . Al20 3 (s) + .tHzO (g) 

Q.22. Write bal:tnced chemical equations fo• the following reactions : 
(af HypOphosphorous add is added tO AgN03 solution. 
(b) Chlorine gas is passed through hot and. concentrated solution of sodium· hydroxide. 
(c) XeF2 undergoes hydrolysis. · 3 

Ans. Balanced equations for the reactions are given as under : 
(a) H3P03 + ZAgN03 + H20 ....._.._., ZAg + HN03 + 2H3P04 

(b) • • 3Cl2 + 6NaOH ------* SNaCl + NaCI03 + 3H20 
Hot and cone. 

(c) 2XeF2 +. 2H20 ....._.._., 2)(e + 0 2 + 4H+ + 4F"' 
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Q.23. {l1 Draw the stn&dure-of sulphilric t~dd. _ . , - , __ , _ , , _ 
(ii) A s'patkiess curtcnf is p~sscd thro'U8h o:(yg.c~ to Piepai-e oZ.On'c~ 'why,? 

(iii} Bleaching action of 'sulphur-dioxide i's a._te.Dtp_Orary_ action., Comntent. _-_ 
Ans. {i) Th~ Stn&dt.li~ of suiphuric 'add is given as' undCr :: , , 

_ , , _ _ _ - Sulphur'.< o1eid : 
-_' :_ - ', ' ' ' --' ' - ' (!-lr50~} ', ' ' - ' ' ,_ -

(ii) Formation _of oZone froffi o;~:;jgen' is. an,endothennk prrx:i:ss, There is every' pos5ibillty · 
th<~ot o::.orie iorrTIOO may J"C\'ert buck to o:>;ygcn. To prevent this., "- spnrkiL~s current is pt~s.sed through 
oxy~n to' obtain ozOne.. - -

, 30z 

(iii)_ B , dUng <:~ctio~ uf s~lpli\;T dioxide is a teinpor'ilfy actiorl bc'cuu'&e of .its -reducin& actilln~ 
Q.l \l) Give OM.stTuch.i:r.al diffHe.ncc b~tt1v-een- aritylos.c and amyloPectin, 

ii}, Niime_ the Protein- ai-td -'its shape present- ill' oxyg~.; carrier :in' hum-an body. 
(iii) Name'two fatsfUrinSti.SsUes in hunian-body.: ,- -= -_·. ·j:' 

Ans. (11) Amy1osi:! and arilyJopcdin .ani 'thl! Consti!ui.:nts' of stan::h'. 
Amylose is a long_ unhritnch-cd- _c:halft. poljri'i~.->r d! U~D( +)_ gi~!Cos~t. , __ _ _ _ _ , _ 

- Arilylopci:tiids_ ri- br<ii'tChC(f diailt ~fKl!Ymer __ Of a-tJ' gluWsc,, --__ -_- - -- _ - , _, , - - -< _ > -___ -_ -
- "{b)-_ The- protein present- iri oxjgcri earrler' in hUinun body. is- globular p_rotein_ !ts- :!'.llape- is -

--spherkat-- _ --_ - ___ <- -- ·, __ - - ------- -__ -_- __ -, __ :, 

_ --- - _ {c}, TwO_: fat stq61)!i tisSu~S-_ln:_humnn ~odr ar!!-_liver ~n-d 'iJ.dip~ __ tiS.Sr.ie,-
5. -_D~f~ne __ t_~_e-fOHowing by giviflg oric_ e_x<~m'ple 'of_ ~~ch : -- - __ --'- -

: i)_Anhsephcs - , - - - - _- , - - -
i} Aritioxidants- - _ - . - , -_ : , ,-

(iii)_ N;ucotk ilnal.iflsics._ _ , , -3: -- -
-_ Ans.-- (i} Antis~ptics an~ th-e chelnicais -·;1pplied- to :living tissues elthe'r to kit! or prevent the 

-growth of mlooorgarlisms., For e:ianipl~.- dettoL- , , , - _ -- -_ -_ -_ , - __ - , - _- .---
(ii) Antiox.idarit:s arc the' compounds which rt'tard'tht! adion of oxygen on fOOd and reduces-

its rate of d~composition-- For 'eXample-, Dl-:U\. -_ , _ _- , _ , - - - · _ _ _ .- - , , :- _: _ 
(iii)- Nai..:otic annlgcsics' arC' the chernicals' u'sed for thi! 'rctt'e£ of post operath•e pain:- FoC 

example, niorphine._- - - _ -- -- _,- ,' :_ -_-- ,' , --, ·- ---
Q.26. '(a)- Write the nillti.l!s of the; monomen; of polymei-s used fo,r niaking unbn:akilb!e 

crocker}'' - - -- _ , , - - - - - · --- - -- , - · , ,' - --, ', ,_ , 

·~,·\Write the ~quation. fO! _the 'p_repa:adori- Of ~e~Prene.- -.- -_ -_ - -, _- _ 
_ (c) j\rrange the_foUowt~g potymers:m_ d*!~~;;t!>~ng_f)"t~ttt'of mtcrmolccular forces! 
_ , , . _- _ ryt, __ Ny!on 66, N;;tura.l _tubber. _ . - _ _ 3 

Ari.s,- (a) Mon6i:nei"s ot the polymer uSed In' imbreak..1ble Crochry 01;rc roefnmine'and fimntlldehyde. _ <, 
(h) The- ~quafion for the preparil ticil\ acneoprene· 15""-·~---~·~ ~-·~ --_ ·--·---~~--·-~-··-··--~-- ' - ' ' '-

Cl C C ! Cl • , - Potynwri~1tiun + Cl! II H 11 -h= .- r = T> _-,.......cC=C·-c 1 __L,,. - I - . I · .. " 
a a · .··· · 

C!dorDpte'n.:,_ ' -
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(c) De<::rcasing ordt•r of intt'nnolemlar forc~s ls, 
, " -__ - _ · . -Nylo-n '66 ;:.. Natural rubber > PVC 

Q.27. Write the ~ni.cchanisrn · for· pri!ponatioii Of· ethantJl frOm dhem .. -. - 3 
Ans. The tt'oK.tkm pt'OCI!Cds in thC following .steps : _- · -
St4:p 1. Protonation of alkene to form carbocarion by ~Iectrophiiic ntt:ack of H:;oo'·. 

~H.. H 

H--..._ ( /H '.,("I> --...__' I 
C=C +- H-0-H ~ -"'"C-C-H + H1~~ 

H./ . "'-H .. ·. •• .. . . / I 
. H 

St~p 2. J"{udt..>ophilic attack of WOlter on carbocation. 

·~··· 
--...__.! ...• ;. 
_,./C-:-_f-:H +. H 20- ~ 

.. H . 
Step 3. Deprotonatlon to. fo.nn .an akohot- · 

.. H .H H 
· .. I I I ·. . . 

H H H 
+I I . I . . 
Q...;..._C-C-H 
I I I 
H H H 

+ .· 
(0-C-C-H + .· Hl){ · ----'> 

I . I I · · 
OHCH2CH~ 
Et..'lyi ,,kOhoi- : 

i-1 H- H.· 

- -.· · Q:~B. -Ja} What is -the £reeiin~ point o~.O.~molai~~lution-:ofa(letk add i~ benzene in' whkh . 
·it diln~rHes to the extent of 85%·.-FreezinS poit\t 0£ b'eiu:rene is 278:4-K and ils molar heat of 
fusiOnisio.o.i2ICr·mort.--_-- · ·--·_ · __ - :------:- .---·· ·- .- -:·· -

·(/!).Explain the·JOUowing: -- · _- - : -- _ - · :, -.- " · -
(ll· SDlilHon Qf-chloinfoml- and-'acCionC' iS an-~xmDpiC of maximum boiling_illeot~p~. 

{i'i) A doctor advised a perSon suffering 'fronf high 'blood pll!s·sUre to_ take len-quilntity of 
~:ommon 'salt. -- · · 5_-
. Am~ (t!) ~ da.tn- piovided is ~s under ; _ - _ . . -

-- - :_ m"= 0.4, ~p.,_27B.4- K,-l~Ht4·= 10.042 lo:J mol~1 =:to.oti x to-1 j mol'"'1, M'~-;S_,_g_mol-1- =-78 -){--10~' kg_ 
mot-1 --- --- - -

ApPly thr.:: · rel3tion 

RTlM· 
Kr=~~ 

__ _ _ _ ____ , : ______ . __ 11Hfi1~ __ • 

Substltutinb th€ valu~:S, we h;:we · 

k ;_ B34x(27S.4)
2

X'78x10-J- -~.s .. -K-kgm.o.l~1 .. ·· 
·. r- . to.c~<2xto' ·· · 

' 

'·2i:H3C0oH -~ -{ci-i_,cQcn1h- -
i-1 

a= 
.1/tt:-1 

- i-1 
=-~-· 

- --1 
2 

"" 0.85 
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or. 
or 

t-l=-U.H5 
i::::: 0.575 

.iTf: ~~~- x--~:X 0.4-

= L15 

-:->f-;~- rp ~-- J.T
1 

= 278.4 --1.15 
= 277.'25 -K 

_ (b} {J) The .Wlution of chlowfqm,_and-acetone hlls_s!Tiilller vapour- pr~sure du~ t{J·sti'(lnget 
intctJ.~:ticin bcn...een. chloroform and acetOne molccult~. Therefore, it is_ an examplci _of m.'lidmurn -_ -
boiling uzrotrope, . ___ __ - - '-' . . . _ _ . _ _ . __ - . - ._- _ _ _ - - _ . 

(ii) Higher qu<1n.tity of N.aCI will increase the number of sodium and chloride iai!S· in the_' 
body tiuid:_which can incr~a,C the oSmotic pri;'SsUre of thl' bcidy,_fluic;l resUlting iri'higher· blood 
p~essur~.-: - · · · - - · · -------- ------~ --·-~-- · . -

_ ·. - -__ · -- :. __ · -_- _----- - -- _ ,. Or_ _ - _ _ _ · - _- · - .- - _. - -
(11} Ci.kulate- lh~ boiHn.g· poinf 'of "' .solUtion ccintainirig 0,61 g of benzoic :icid in- SO -g of_ 

CS2o assuming M"/~ dimeris!ILian of add. The- b~iling ptdn.t .tild Kb of CS:: are' 46.2 oc ;m'd 2..3 K-
kg mol~1 n-spectfvE!:ly; - , --_ \_J- , · , -_: -, , - _- , , - · , _ - , _- _ .- _· : "-' _ - , _ -

(6) State Raoult's loliv for--the'sO-hH.ion coflt;aining non-\"Ulatih!-s6-iufe. Give"il:; matheinalical 
- upi-ession abo •. _, - · : -, -- . _ ·_ , --- ·" - -'.' . - --- - · _ :--,·, -

A.M. (a) The' dilru~risation., of benwic acid- -m,iy be- repreS.c:rttec;l as_ under ; 
- - 2C6HsCOOH'~-{C6H5COOH)2: - -

[)(!grre of dis:iedation_ tnay- b'c 'wril-tcn illi · 

or 

Or· 

-·: t---r. · a:,.._ "='0.84'. 
1/ n.:..l 

_· __ i'-_t·=O.~-or--f:_l-~:-0:42.· 
'0.5 -1' 

i"" ·o_s·s 
>: :,_" ,-=,--,- -:' ---- ', 061-1000' 

Molntity.of the -SDlution =: ~O x 
122 

___ "'- 0.1 

AT&= iK&m 
"" 058' X 2~3 X ·0.1, 
= O.l:ri-4. "C -

. 0 
Tt,-e Tr- +,llT~o-. 

= 4.6.2 + 0.1334 
= 46.334 ~c 

_-_- (b}· Stateme~t'of Rao~lt's laW: Rela-tiVf! lowering of'\•apolir f.rcsSur~ is equal-to the _m~!e 
fnictlon Of the-5olot'c:- , --- · · - - · , , - · 

- , Matt.i:maticaUy, 

--pf~pi··= ~ [sm~~-xz~~]··· 
p1 r1 1+t12 _ - Jl~•n2 

11! aitd n2 are the number of moles Uf the-SOi~~~n't and Wl~te .rcSP~tiv~lY p'r~sCnt :in the ~lution. 
For dilute ·sulutions, 112 -can, be 'tiCglected cOmPared to: ni, in -the cl.;nomina.tor_: : , , 
Thus, we have , - -- - - , - -

. 0 . 
P1 - P"< tf2 --u-- =-

PI 1ft 
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Q.H. A.ITount for the fallowing ! , _ _ 

(i:f TrartsltiCi-1 clements show highest oXidation Stiltc in thtir: o:cidcs than fluOrides." 
(ii} Cu ha.s. pOsitive e!ect:rodl:" potential in the first transition 'scrii!s. 

(iii} lon.is,:~tion ei-llhaJpy of lanthanides is high!![- th~n-- actinidf!s. 
_ (iv) Potassium dichmmatl!' is a good oxidising 3gent in :tddic medium. 

(v) Actinides Show mor-e l\U-mbcr Of 'o:cidation states ihan bnth:tnides~ 5 
Am;. (I) This can be c:<plilint.'d on Lhe basts of the cle.:tronk configur-"tkm of 0 <md F. OXygen 

can form multiple bonds with transition metals but fluorlru~ cannot, 
(iij Cappl:'r exhibits-lower hydration- enthalpy_'- which is UJ\ilble to ·compensate first .ind 

sccondionisatiOnenthalpics, · -· -_----- --- ---- _____ :_-_-____ -------_----, ----

(iii) 4f electrons of l;mthanides are less dfecti\"l·ly shielded by nudear ch<~rge- thnn SfdC'ctronii 
Of actinideS; ThCrefore~ imli$iltim1.- enthalpy· Of lanlhailidcS is" higher Uum th;it of_ ;ictii,id~s. 

-(iv) ThiS is btfauSe dlChroiTiat~ ion gets redUced to-chrooiium·lon· in ·uddiC nli!diUin. 
(v) Sf. 6d ~nd-7s Jevds have (ompi.lrablc- ene-rgies. Eh .. 'Ctrons from any one Of l!·!'~in -Cim' _-: 

P(li'tidp.1tc_: The~!ore-- 'actinides show_ grea_b:r number_ of oxidation_ ,stntL>s lhan lc:mthanidrcs. -
· · ·· · ·· Or ·· · · · 

-((ll com.p~r"" ~on~t~~Sit-ion and t-.::;._n-sitiOn l!t~mcnl~ -on th~ bisi:o --~f tl~cir ; 
_ (i}- .variiabiiity -of oridath:m states (il) st.tbiiity of oxidatii:m states. , , -

(b)' Give_ che-rilicoll rioictions. for the £otlowing obscil-•JHons : _ , 
(i} Potassium pcrmanganati: is a good-oxidtsing-ag'r:nt in b.askmedium., : ':-- --

, (l'i} lntl.'r~onv~rtibility of- Ch(Dmah! ion ~.nd dii:hromatc'.ion in aqu~ous_ solutimi -depends 
upon pH of IIi~ solution. 

-(iiif Potassium···ptrmanganafC is lhennilily ·uristable af 513 K. _ , _ _ 
AM,_-{11} '{i) Oxidntion states of transition 'ctemerit5 differ_- from -~ch othl:!'r'by un:t)r. In Oon.:. 

transition, el~ents, ci:tidiltion stat'es noOn.lilidlffer by' h.Vo, i{ the- s-orbit.1.ls also particip.l.le in bond , 
formatiori, the oxidation statoc incrCOlS~c'S by 2. In the_ c-ase of tfn(15itlOn_· cleme-nts, it is the rf-arbii:-als _ 
Vlhkh are grncrn.Uy- involved. With thc"particip.1tiOn of eVery l:-,XtTa electrOn, ,the- mddatiol\ numbe-r 
incret~si.>s by L : 

(iif In -trilnSition dmumts, higher Oxidation -state:; ;)re favoured by hCa\'i['J' clcnlmiS \vhcfcas · 
in nOn-traruition elcmerits, lower oxidation statC is favou!ed- by- hc;~vier clements dul' to inert- -pilir ,_ 
effect of s-ell'Ctrom. , · 

(b) -RC<~cti'ons for_- lhe Obs.e-rvati,lln are_ giv,f'~ as Under _: 

(i) _ -21>r1nO,; + H:;P, + 1 ______. 2Mri02 + 20H- ... IOj 

,\dctpH<7-
'A!kitlipH>1 

.· (·""~/'-_ , -- "!CMO·, li,5BK -v-.ro ··M'o· n 
~ IIIJ,- , _: _ L 1 n 4 . _ _ "2''"n 4 + n 2 +_ 'Vl . __ --

~ (a}- GiVe: ~affics -~f_ th-.; -ii ... g~lits to_ 'tiring o:ibciut thl! 'followi.nS t~farin~iibns, :· 
(1) Elhanok add tn ethanol 

-- (ii}- rropan·l---{)1 to prop anal 
-' (iii)' r~nt~3-en-2·o1 tn pcnt--J·~-n~2-ane'' 

{iv) Sodium bent.oatc to b~nil!rie. ·:, _ 
__ (b) A:rrang~ the following in iricl-easing otd1H of : 

, (i) :M~thanid,_ PmfanaJ; _Bu_faiu:lni'!:/Ethall'i:.l, rrop'a~on·e---- _ 
(NudeOph!lk ilddition reaclion): · · , 
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(ii} Fo-rmaldeh)ldc,' AC~tone, Ac~taldehyde _(reactivity luwards HCN) 
(ii) Acetophencn~,_ p·tolualdehydr,· p*nHroben:zaMehydl!, Benuldeh)'de-

(Nudeop1Ulic __ ilddttion reaction).-- 5 
Ans. {11)- (I) CHJCOOH -) CH3CH10H Reo gent : LiAIH4 /H~Ot-

{ii} CH3CH:!CH20H ----,1 CH;CH2CHO. Rengent ; Pyridinhun chloro chr0tnaln (PCC)' 

OH 0 
I II . . 

(<ii) CH;t-CH- CH = CH-CH:; ----t·Cl-f;>·-C-CH = CH__:CHJ Reagc.nt_: PCC 
·{it,~) C:;H;cooNa-}- CJ-J6 R11<rgcn'i': Soda liinc- · -- ·- -- __ - - _ - · - _. · 
- · (b). (i]'- For- nUdCophilic" addition re·~dion, thl! in-cre.1su-;g order of reactivity iS _- -

_ _ _ Dutiinone <: Prop<!non·c- ..::: Propill1J.l <' Etharial '<. Methannl 
(ii)- Fol' n!nCtivitV t~·.uds -HCN, the- Order is 

- --.- -_-_-_·_- _- Acetone ~- ACeiald~ydc <: vo..maldeh}'dl? 
{iii} For. rcadiv_ity t<iwiltds nudeOphifk i.!ddition, thfi order is- _ 

- · AcetopheOOne < p-Totualdehyde < l1eitzaidChjde: <- ~~Nitroberii:,Jdchyde 

·_(a) Hring·~-ut th~ J~l1~:wi~g~·c(m~erSi"~~s ~ OT-
- (t)_ 4-nitrofoh.l~mi to' -2-6-r'oinobe'nzoi( add. 
(ii} Ethy!c)'i!tlid~ to- l~phertyl- PrOra.noRe~ __ _ 

... (b} ~'a reas'On fOr the--following-: · 
'\ir""Chloioacetic .add is mort!_ 0\ddic than ;:a-cetiC ~dd. _ 
(ii}- CarboXyli~- adds han!- hi&hl!r bo1-l{;,g- point than alcOhols, 

(iii)-:4-Nitrobeni:ok add iS mOre ;tcldiC th;m_ 4·mcthoxybenzoiC add.-_ 
-- A~5. (a) (i} 4-Nitr'otolUerte to- 2·broffio~nzoic add 

{ii) 

CH· CH, --cH3 ¢> . ., ¢-or 511/HCI ¢-Br i'ol.1i'\01/l'IC! 

27)-278 K 

NO, N~ --;. NH2 

cH; COOH 

- H_,P02 &ur K:-o.IDO.t 6-Br 
H1q orr. 

Ethyl cy<~nidl!_ to l·phenyl propanone .· .. · .· . •·.... . · .... ·.• .. . .·. . . 1'H' ·. . 
CH_;cr.r4CN + C,H5MSBr_ -~~ CH:1CHlC..:..... N!v1gDr 

H,o~ 

(h) (•) Cl - CH,<:C>OH .-----} ·· CH,COOH 

CH3 -

¢-Or 
N2Cl 

. _- Ch!otoJcetie-add - --· - /l.cl"!it o1dd- - ·- - - - · -- -
DUe -tci -the .._I 6ffed of Cl, rtmlovat of praton is fa"d!it.o'ttl!d in ch!oroacei:ic i"lcid. Al50, the aniOn- : 

nftci' ~c-·rcmOVal of H .. is"mOre·st<tbiliscd in- the Cl.ISt> o( chloroacetit add t.luln ~ticadd. · -
(ii) -Th~Te _is· i~terisi~:~e-inte·r~?l~lnr~,!'~~~!.-:'_~~ in carboxylic 3cids compared to alcohols. 

Tiu~refon~, carboxylic ~ 60J at ,. Fi1glier tl'.mpE-mture. 

' 
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(iii) COOH 

¢ 
N 

OIL' \, 

COOH 

¢ 
OCH3 

4-Nitrobenzoic acid 4-methoxybenzoic add 

Nitro group is electron withdrawing group while methoxy (OCH3) group electron donating. 
Therefore, stability of benzoate ion increases in the case of 4-nitrobenzoic acid and decreases in 
the case of 4-methoxybenzoic acid. · 
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