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(g) Tt o sifard g1

(h) AT qrferent 3R chefcpeter oh IUANT <l SgAfT T8l 8|

General Instructions:

Read the following instructions carefully.

(a) There are 33 questions in this question paper with internal choice.

(b) SECTION A consists of 16 multiple-choice questions carrying 1 mark each.
(c) SECTION B consists of 5 short answer questions carrying 2 marks each.

(d) SECTION C consists of 7 short answer questions carrying 3 marks each.

(e) SECTION D consists of 2 case - based questions carrying 4 marks each.

(f) SECTION E consists of 3 long answer questions carrying 5 marks each.

(g9) All questions are compulsory.

(h) Use of log tables and calculators is not allowed.
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LUs-ch
SECTION-A

Adar (st = 1-16): REffEa U ge T IR & a1y agfdeedla us &1 Uder U 1 3ich &1 g1 39
T & IS SridRen ey TaT 2,

Directions (Q. No. 1-16) : The following questions are multiple-choice questions with one correct
answer. Each question carries 1 mark. There is no internal choice in this section.

1. TQoohiglcl ol Faich Joi-id S dTel gT8gIehle ohY JoiviT § rfdeh gl &, arifs:
() Sma-fgga sia:fohar
(b) fEya-faga sfa:fman
(C) ETZSIo 3MTEY
OESEISES

The boiling points of alcohols are higher than those of hydrocarbons of comparable masses due to:
(a) ion-dipole interaction
(b) dipole-dipole interaction
(c) hydrogen bonding
(d) van der Waals forces

2. Ar(g), COz(g), HCHO(g) 3R CHa(g) & feTT Ky T AT shAeT: 40.39, 1.67, 1.83x10° 3R 0.413 81
g 11 ol germiefierar & dgd A | Fafed i
(8) Ar<CO2< CHs<HCHO
(b) Ar < CH4 < CO2 < HCHO
(c) HCHO < CH4 < CO2 < Ar
(d) HCHO < CO2 < CH4 < Ar

The value of Ky for Ar(g), CO2(g), HCHO(g) and CHa(g) are 40.39, 1.67, 1.83x10° and 0.413
respectively. Arrange these gases in increasing order of solubility.

(@) Ar<CO2 < CHs<HCHO

(b) Ar<CH4< CO; <HCHO

(c) HCHO < CH4 < CO2 < Ar

(d) HCHO < CO2 < CHs < Ar

3. fafefead 3, sefta foaas o gaffde e g:
(a) A
(b) Afdeed
(c) SR
(d) A=

Out of the following, the strongest base in aqueous solution is:

(@) aniline
(b) methylamine
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4.

7.

(c) dimethylamine
(d) trimethylamine

37fYeh T8 TR I§ dTel AN oh Yo 3R SHdehl H SIS hl ShH TigdT ¥ & HRUT gl &
(@) ¥ dIHE
(b) ¥ aTgHSTT T
(c) I3 agHEAT gara
(d) & AUE 3R I=T ATgHS gard gl
Low concentration of oxygen in the blood and tissues of people living at high altitude is due to:
(a) low temperature
(b) low atmospheric pressure

(c) high atmospheric pressure
(d) both low temperature and high atmospheric pressure

U SifAfehar ad sifieeRer R &t IdtE P | uRafda fohar Strar €, ag fgdig sife &t afadht o
JTER0T T g1 A R hl Figdl IR TAT 96T & SY, ot P o6 3149 &hl &R A fohat gfeg ghfi?

() 9 T

(b) 4 Tt

(c) 16 Tt

(d) 8 7T
A reaction in which reactants R are converted into product P follows second order Kinetics.

If concentration of R is increased by four times, what will be the increase in the rate of formation
of P?

(@) 9 times
(b) 4 times
(c) 16 times
(d) 8 times

fAafafed eaor aal & 9, sifeieror sraeaTs &hi 31fderan T A= grT uefla &Y S &:
(@) Cr(Z=24)
(b) Sc(Z=21)
(c) Fe(Z=26)
(d) Mn (Z = 25)

Out of the following transition elements, the maximum number of oxidation states are shown by:

@ Cr(z=24)
(b) Sc (2 =21)
(c) Fe (Z=26)
(d) Mn (Z = 25)

f&q 7T Ffires &1 WEr IUPAC 4 8-
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CH

‘ 3

CH—C—CH;—CH

3 3

COOH

() 2-raTerad-2-BfdTToged 3t
(b) 2-Bfdet-2-AfdeTTitTiges 3t

(c) 3-AfITerdH sralferifereh st
(d) 2,2-s3AfAe=geigd s

The correct IUPAC name of the given compound is-

CH

3

CH,—C—CH;—CH,

3

cooH

(a) 2-Carboxyl-2-methylpropanoic acid
(b) 2-Ethyl-2-methylpropanoic acid

(c) 3-Methylabutance carboxylic acid
(d) 2,2-Dimethylbutanoic acid

8. foha sifiertier gRT hiFlel Td UHTe onl fadifed ok Tond &:
(a) Na erg
(b) I&TE FeCls
(c) H2/Ni
(d) NaHCO3
Reagent which can be used to distinguish phenol and ethanol is:

(a) Na metal

(b) Neutral FeCls
(c) H2/Ni

(d) NaHCO3

9. faf¥F dggamwed (NaCl, HCI 3R NH,OH) 3R V¢ (mol L ) &l AieR ITeiehdT & &g T 3RE
Giar mar o7l AEfeiRea & 9 &9 91 98! 9 §?
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111

Ve
(@ 1 (NH4OH), Il (HCI), 11l (NaCl)
(b) 1 (NaCl), 1l (HCI), (111) (NHOH)
(c) I (HCI), Il (NaClI), 11l (NH4OH)
(d) 1 (NH4OH), Il (NaCl), I11 (HCI)

A graph was plotted between the molar conductivity of various electrolytes (NaCl, HCl and NH4OH)
and Ve (in mol L™). Which of the following is the correct set?

111

A —
h /

(@) 1 (NH4OH), 11 (HCI), 111 (NaCl)
(b) 1 (NaCl), 1l (HCI), (111) (NH.OH)
(©) 1 (HCI), Il (NaCl), 111 (NH;OH)
(d) 1 (NH4OH), 11 (NaCl), 111 (HCI)

10. Tgpet [Cr(NHs)s]** el 39 UehR afofd fowam ST dehar &:
(a) d2sp®, SffaRes et Tgpel, TR
(b) d2sp®, STET hefeh Teped, Ufdgerchia
(c) spd, ATE] heleh Tgpel, TR
(d) dsp?, 3fiaRes heteh Tgped, Ufdgsehia

Complex [Cr(NH3)s]®* can be described as :
(a) d2sp3, inner orbital complex, paramagnetic
(b) d2sp?, outer orbital complex, diamagnetic
(c) sp®d ?, outer orbital complex, paramagnetic
(d) dsp?, inner orbital complex, diamagnetic

11. f=fafea & @ s a1 d@ifte dsiia sasifan sRige & 91y et g sifafdhar a8t ean?
(a) fopteT
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12.

13.

14.

(ORYEEIE]

(c) TsgHISi

(d) e
Which of the following compound does not undergoes azo coupling reaction with benzene
diazonium chloride?

(a) Phenol
(b) Aniline
(c) Nitrobenzene
(d) Anisole

ek W18 <l IufRAfT & HBr & a1y 3-GfAauidi= &t sifafehar or Ut ua ITS &:
() 3-foheTeer-2-suda
(b) 3-fohTTEet-1-sHTaS
(c) 1-fthareer-3-suaa
(d) 1-foheTeer-2-seua=
Major product obtained on reaction of 3-phenylpropene with HBr in presence of organic peroxide
is:

(a) 3-Phenyl-2-bromopropane
(b) 3-Phenyl-1-bromopropane
(c) 1-Phenyl-3-bromopropane
(d) 1-Phenyl-2-bromopropane

R U UIUA- 1 -3iTet R Jor=T H UTOH-2-3iTel TReAdT ¥ 3771 IR FAsfeftpd giar 8l
HROT: ATl IahRur Y @R Teehigid o Ui # TRadr R AR ot 81
() 31fARYT 3R BRI S I & 3R hRUT, AR h! Tg! e gl
(b) SR 3R HRUT T A & U] BRI, T HRhU hl Tol AR Tal 8
(c) SIRYT T § TR HRUT A g
(d) SIfHRYT IFFY & TR R TJ g
Assertion: Propan-2-ol undergoes acid catalysed dehydration easily as compared to propan-1-ol.
Reason: Rate of dehydration depends upon ease of protonation of alcohols.

(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is not a correct explanation of Assertion.
(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.

AfNeRU[: Zr 3R Hf T IarafAes o7 uefid &d 81
TROT: 4f-Felai- @RI BhFHT g feard € foed ddiee dgpa gidan 8|
() 31fARYT 3R BRI S I & 3R hRUT, AR h! Tg! e gl
(b) SIfHRUT 3R FRUT ST T & U BRI, AfHRYT Fh Tgl TR To! g
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15.

16.

(c) SIfARUYT I & T HRUT A g
(d) SIfHRUT IFFF & TR HRUT T g

Assertion: Zr and Hf exhibits similar chemical properties.

Reason: 4f-electrons shows poor screening effect which leads to the lanthanoid contraction.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is not a correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.

SRR YA cis-[CrClo(0x)]* gaur 3reufeh g1
ROT: Cis-[CrCl2(0x)2]* TRER ARG AT & Fep aTet gUoT Ufdfed sHT1aT 8|
(a) STfHRYT R FRUT S T & 3R BRI, AR Y hl Ta! AT 8l
(b) STfHRYA 3R HRUT ST A & U HRUI, HfHARY ! Fal aredt a! g
(c) ST ARYT I & W HRUT Y g
(d) StTARYUT T & U] hRUT TA g

Assertion : cis-[CrCl2(0x)2]% is optically inactive.

Reason : cis-[CrCl2(0x)2]* forms non-superimposable mirror image.
(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is not a correct explanation of Assertion.
(c) Assertion is true but Reason is false.
(d) Assertion is false but Reason is true.

AR e ot Afsae Afcmrgs dedwor grT T=Aa 81 forar ST gendr &1
&RUT: Bl Y eTRepdT Uferthiees U9 @ oA g1
() SMAFYT 3R FRUT GHT T § 3R RO, AfARY hY gt AREAT B
(b) SR 3R HRUT T A & U] BRI, T HRhU hl Tol AR Tal 8
(c) SfARYT I & T PRI AT g
(d) SIfHRYT IFFY & TR R TJ g

Assertion : Aniline cannot be synthesised by Gabriel phthalimide synthesis.
Reason : Basicity of aniline is lesser than aliphatic amines.

(a) Both Assertion and Reason are true and Reason is the correct explanation of Assertion.
(b) Both Assertion and Reason are true but Reason is not a correct explanation of Assertion.
(c) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.
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LUus-d
SECTION-B

fAdar (ust S 17-21): 39 @ # &t usl | sriaRes Aerey & v 7 uw &1 FR=fafad uy sifa ag
SR ¢ 3R U o foig 2 3 €|

Directions (Q. Nos. 17-21) : This section contains 7 questions with internal choice in two questions.
The following questions are very short answer type and carry 2 marks each.

17. f=fafaa &) uRafda s & =R fife:
(i) AR & Tz o
(ii) SIISeh ST | 2-FeRIYIgh 31
Write steps to convert the following:

(i) Acetophenone to benzoic acid
(i) Ethanoic acid to 2-chloroethanoic acid

18. fA=faf@a +#r gusmsT:
(i) [Fe(H20)6]** Uaie SIIqeichid g STafch [Fe(CN)e]® gaieT STIeIchI |
(ii) [Co(NH3)s]** Teh 37idfReh hefeh Hpel g Stafch [Ni(NHs)s]?* Ueh SITg] héfch ddpd 8l

Explain following:
(i) [Fe(H20)6]*" is strongly paramagnetic whereas [Fe(CN)s]* is weakly paramagnetic.
(i) [Co(NH3)s]®* is an inner orbital complex whereas [Ni(NH3)s]?" is an outer orbital complex.

19. CuSO4 o faera= @t 1.5 TR &t =T & 10 e den deggasmaafed fovar man| et & Heifua iR

T SIHTE AT Y
(R g : Cu o1 MeR geg®™ = 63 g mol ™, 1 F = 96500 C mol 1)

A solution of CuSOs is electrolysed for 10 minutes with a current of 1.5 amperes. What is the mass

of copper deposited at the cathode?
(Given : Molar mass of Cu =63 g mol™?, 1 F = 96500 C mol?)

20. (i) SRIRIGH @l I a3 W g3 sidell | SieR # ol @1 ST 82
(ii) ST9 S I groeh SeR # Fm=foifEa oy sifaifehar fohar Sirar 8 @t a9+ aret ITe ot
forfe:
a) Na 41g
b) Mg 7
(i) Why chloroform is stored in completely filled bottles in dark?

(ii) Write product formed when bromoethane is treated with following in dry ether:
a) Nametal
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21.

b) Mg metal

gg o gd1d fSeeRT IuaT gefet degdsraaey i HiHid HieR dTeichdr <l U & foig fohar Smar 81
59 799 &1 ITINT #Rdh MgCl, 3R CH3COOH @t €iHid HielR dTetehdl i TTOMT & oh foig
SifrefaT ford|

SRCI

oI Tare del by TR i dedt &2 fSTarst ach o SR A8 Tamae sedl dhi 9t STfAfchary ford |

State the law which is used to calculate limiting molar conductivity of weak electrolytes. Using this
law write expression to calculate limiting molar conductivity of MgCl; and CH3COOH.

OR

What type of battery is lead storage battery? Write cell reactions of lead storage battery during
discharge cycle.

LUus-1T
SECTION-C

Adar (uer ST 22-28): 39 T H & Uy A srialkes [Adhed & ary 5 uy €1 Fefafed us ag kg g
3R g & foiq 3 3ich g1

Directions (Q. Nos. 22-28) : This section contains 5 questions with internal choice in two questions.
The following questions are short answer type and carry 3 marks each.

22.

23.

(i) T BIT & STe D-TehiST SITHIA STl o A1 S Afchar SedT 82
(i) DNA 3R RNA & &9 &t @Ra-THeh 3iar il |

(iii) R T & &Y e AUl

(i) What happens when D-Glucose reacts with bromine water?

(ii) Write two structural differences between DNA and RNA.
(iii) Give two examples of fibrous proteins.

Teh UH hife <l sifafohar st 50% quf g1 | 77.78 e avrd 81 39 stfafehar & 30% TR1 8 o forg
IR THY h! T 1|
(log 10 =1, log 7 = 0.8450)

A first order reaction takes 77.78 minutes for 50% completion. Calculate the time required for 30%
completion of this reaction.

(log 10 =1, log 7 = 0.8450)
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24,

25.

(i) IR - Jafdes fsron|
(i) TRl & Fr=ferfed gl & @ opta-a1 gen Sn2 ufaeamas sifferar dsft @ ear & ik a2

(a) <:>—('n:<'1 or <:>»(*1

Cl
(b) /\/\/1 OF AN AN

(i) Define- racemic mixture.

(if) Which one out of the following pairs of compounds undergoes Sn2 substitution reaction faster
and why?

(a) QCHZCI or QCI

Cl
B) o~~~

1 giaT § oI

(i) N-TATRLdRHATE sioigethiFe aeiRkiss o a1y A fchar srar gl

(ii) St aeTRTgS oAt ST & 1 Iu=nRa fohar STraT & SR 39 a1g gk o a1y Sifafehar

CARSIGIR]

(iii) el Tenigicren Uiy grsgiauss i SufATa § aTRIthid o a1y Siffehar shar g1
SRCI

(i) SgAATSS Rl s 3R NaOH o I1 7TH e TR 1 dTet AifiTeh hl TRAAT 3R IUPAC 9
ford |
(i) FraforfEa i gof &2

Br, KOH

NaNO,/HCl C¢H;OH
A »B oA o CEO0 D
273-278K
Fe/HCI
C¢HsNO,
What happens when :
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(1)  N-ethylethanamine reacts with benzenesulphonyl chloride.
(i)  Benzyl chloride is treated with ammonia followed by the reaction with chloromethane.
(iit)  Aniline reacts with chloroform in the presence of alcoholic potassium hydroxide.

OR

(i)  Write the structure and IUPAC name of compound formed when butanamide is heated with
bromine and NaOH.
(i) Complete the following :

Br,/ KOH NaNO,/HCl CH:OH
- »B - » C .
273-278 K

A » D

Fe / HCl
CcHsNO,

26. Fffea wsal ol gkt SHifs:

(i) = eR*
(i) Tfehgor St
(iii) srfaferar i wife

Define following terms:
(i) Rate constant

(i) Activation energy
(iii) Order of reaction

27. (i) A=fafEa dga o1 IUPAC M faif@d: [Co(NH3)4(H20)CI]Cl.
(ii) IV TR 3R gfadgy o st T SfaR 82
(iii) [Fe(NH3)s]®* 3R [Fe(C204)3]* | ¥ & 41 Tgpe 3fdeh R g 3R 2

(i) Write the IUPAC name of the following complex :[Co(NH3)4(H20)CI]Cl:

(if) What is the difference between an ambidentate ligand and a didentate ligand?

(i) Out of [Fe(NH3)s]*" and [Fe(C204)3]*, which complex is more stable and why ?
28. (i) T3FR-EA Sifferar ohr SereuT e |

(i) 31y faferamam ST gRT CTadisiSi I ol TATT chd heil?

(iii) 2-TT3SIRINTA 3R 4-AT3SIhIATA & ¥ i 31fereh arwsiter g ik 2

(1) Write example of Reimer-Tiemann reaction.

(if) How will you synthesise ethoxybenzene by Williamson synthesis?
(iii) Out of 2-nitrophenol and 4-nitrophenol, which is more steam volatile and why?
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Eus-Y
SECTION-D

fAar (ust T 29-30): Ffaf@a ust hg-snuTRd Ul §1 U U ¥ Tah 31idReh fdehey g SiR Udeh
U 4 3ich &I gl

Directions (Q. Nos. 29-30) : The following questions are case-based questions. Each question has an
internal choice and carries 4 marks each.

29.  UH o e iffih & oo epTaiifeRTer T9g 3fiR THiHT g a1 81d &1 8Telifch, s UhRR o UHIT
I+ T &, a-CHT 37 A ST & Ferdt Agayqul & ifch d Yeheteh & -9 Ui a1 AT glat 81 a-
T 317t BT Yok TTHIRT TR 9 A R | feamar wan 21

1 ]
RCHCOH RCHCO-
NH, NH,*

(T) Trfdd €9 (fY) sriaRen waur (fSeaex emad) =u
Teh o-Ofi=t enet

grcitch, f3 () AT 3t o foly TRaATT A foRam 1 Teh AHT=T XIehT 8, I8 Téiah -Tg) & Hilich Ig
Toh B 370] o IR o 317 (-COOH) 3R Ueh &R (-NH,) RR@mar g1 3 st ofR e 99g Uah ¥R &
a1y rfAfehar sxeh fgydia s ar s1idRes @qor -1 & (R (sfh)) | ST ot & SrfaRes waor ot fasiy
a9 fSeeR 3= faan Sirdn g1 & ¢ foh f5arer S W ahls Qg S11deT 18! 8idT 8, 394 Yeh YHTcHh STa
3R Qe UM AT BIT 8l

Hiifeh 3 fFex 3 & FU H HIS[E gid &, VHIHT 377t # Aq0T & S[e s 10T 8id &1 & 3= Tel-ich dTel
foheeetia a1 gid € iR STeT | h1thl gersfter gid & difch SeR 3R grggicrre faemae S ;R-gda
HTatch fAeATaeh! § STeeiie gid & |

(i) T 31T SR WR TTgH, fheetta 319 gid &1 & T1eRuT THiA o7 shialifaTicreh 377 h SolTg Adul
Y IRE TIER hed & | VT 3t QT sagR o fezamar &2

(i) T 31T ITeh! ITaThT oh SR TR 3TaTh 3R TN 6| T ThR T Ueh IaIe0T GIoig |
(iii) & T 3T g 7TQ & s, ek, g, Qe | g8 @ i & Qe areet T gufe

81 82 RAT AT
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SIdT

Ffe srger-ieiter & STafch TegfAe STet | gariiet g1 38 foly Iurerdt Ta-Teres fastvdr &t aarear
Ty
(iv) TIE o1 faepeiieRzoT sRaT 82 g W chl Urafieh TREAT ohl hdt uTfad st 8?2

An amino acid is a compound that contains both carboxyl group and an amino group. Although, many
types of amino acids are known, the a-amino acids are the most significant in the biological world
because they are the monomers from which proteins are constructed. A general structural formula of an
a-amino acid is shown in figure below.

1 I
RCHCOH RCHCO-
NH, NH,*
(a) Unionised form  (b) Internal salt (Zwitter ion) form

An o~ amino acid

Although, figure (a) is a common way of writing structural formulas for amino acids, it is not accurate
because it shows an acid (—COOH) and a base (—NH>) within the same molecule. These acidic and
basic groups react with each other to form a dipolar ion or internal salt (figure (b)). The internal salt of
an amino acid is given the special name zwitter ion. Note that a zwitter ion has no net charge, it contains
one positive charge and one negative charge.

Because they exist as zwitter ions, amino acids have many of the properties associated with salts. They
are crystalline solids with high melting points and are fairly soluble in water but insoluble in non-polar
organic solvents such as ether and hydrocarbon solvents.

(1) Amino acids are usually colourless, crystalline solids. They behave like salts rather than simple
amines or carboxylic acids. Why amino acids shows such a behaviour?

(i)  Amino acids are essential and non-essential depending upon their need. Give one example of each
type.

(ilf) There are given some amino acids—Lysine, Tyrosine, Glycine, Alanine. Which one of these amino
acids is not optically active? Explain.

OR

Keratin is insoluble while albumin is soluble in water. Explain the structural feature responsible for
it.

(iv) What is denaturation of proteins? How it affects primary structure of protein?
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30. Ud® sodels di faYa ol saiaeis [d3a & ¥9 § ST 14T 81 A Soiaeis f[avwa ag fava g o9
goiaets HAfAfhar # 9N A7 arelt Udeh U <l WigdT Yeh gl & 3R srfAfehar 298 K wr 8t %8t 81 o
% STIYR, gI8gIe il AT Saiaeis fawa (SHE) 0.0 V &

Uk Setagls UfchdT & foly Sctagis Gfaa A ufchar # wfcha emfaat & siieRilepd/ad =0 | o+ g
<Y AT9eT UgI T T ATY ¢ | UG e s fawa a1 31 ¢ foh M™| M g HY| H, &Y go=T | sifdres
Ul U 8| Yoh HehRIcHeh Sciaria fayd o1 a1 & foh 38Ter giret HY| H, g <kl Jor=m J gl
U A ITeTl Yoie g1 g oI argait # A —grtenor fayd a1 g-Tae AT Sifdeh gian g & sifdes
U1 R dTet SHierTge H1d 8|

(i) Uohet SiareIS onl fawra FRertRa =T ot Sva 181 87
(ii) F=feRaa srfaforar aret getagis o foig T+t TR fafes:

2Fe** (aq) + 21~ (ag) — 2Fe?* (aq) + I2(s)
(iii) IS 298 K R feAfoif@a dor sifafehar & forg AGe &1 #1eT — 212.300 kI mol X § &T log Kc &t
O hiford:
Zn(s) + Cu?*(ag) = Zn?*(aq) + Cu(s)
31eqdr

298 K WR fAfafaa @« it emf & orn Hifs:
Fe | Fe2*(0.1 M) | | H* (0.01 M) | Hz (1 bar), Pt

[fear §: E°(Fe**|Fe)=-0.44 V]

The potential of each electrode is known as electrode potential. Standard electrode potential is the
potential when concentration of each species taking part in electrode reaction is unity and the reaction is
taking place at 298 K. By convention, the standard electrode potential of hydrogen (SHE) is 0.0 V.

The electrode potential value for each electrode process is a measure of relative tendency of the active
species in the process to remain in the oxidised/reduced form. The negative electrode potential means
that the M"™ | M couple is stronger reducing agent than H*| Hz couple. A positive electrode potential
means that the redox couple is a weaker reducing agent than the H*| H2 couple. Metals which have
higher positive value of standard reduction potential form the oxides of greater thermal stability.

(i) Why it is not possible to determine the potential of single electrode?
(if) Write the Nernst equation for the electrode involving the following reaction:
2Fe3* (ag) + 21" (aq) — 2Fe?* (aq) + 12(S)
(iii) At 298 K, AG° of following cell reaction is — 212.300 kJ mol~ calculate the log Kc for the reaction:
Zn(s) + Cu?*(aq) = Zn?*(aq) + Cu(s)
OR
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Calculate the emf of the following cell at 298 K:
Fe | Fe2*(0.1 M) | | H* (0.01 M) | H2 (1 bar), Pt
[Given: E°(Fe*'|Fe) =—0.44 V]

dUs-s
SECTION-E

Adar (usr G 31-33): F=fafad usr " Skia & ofk ude o iy 5 ofc &1 9t usit & srialkes
faeea 81

Directions (Q. No. 31-33) : The following questions are long answer type and carry 5 marks each. All
questions have an internal choice.

31. foregf uta usit & SR A
(i) TehHUT UTqY ! T | Tpel oAl ST & ?
(ii) TehHT YT T T hH STITTSS &R gidT & STafch Ieaaw Siiargs Iy a1 srefig giar
gl
(i) Mn®| Mn?* & fag E° A Cr¥* | Cr?* R ga-Td STafdieh 4Tk & | et hifSid|
(iv) de-TsE IR UfaeAige deat & ImrafAes TuredT o st Toh THHAT 3R U iR faif@gl
(V) M2*(aq) (Z = 27) 311a o fIQ "Terehul-AT" gerchg Simgut &t 70T Sty
(Vi) STeitg A1 § SIGHTIUTAA fAfehar 1 Teh 331801 I

(vii) SIS SiTeRATele ST 333 K TR 311y H1ead § URATHE 311 o 1 TfAfehat &hdT g af dgferd
It gHteprur ferf@u

Answer any five questions:
(1) Why transition metals form large number of complex compounds?
(ii) Calculate the ‘spin-only' magnetic moment of M2*(aq) (Z = 27).
(iii) E” value for the Mn®*| Mn?* couple is highly positive as compared to Cr3* | Cr?*. Explain.
(iv) Write one similarity and one difference between the chemistry of lanthanoid and actinoid
elements.
(v) Orange colour of Cr.07* ion changes to yellow colour when treated with an alkali. Explain the
reaction involved.
(vi) Give an example of disproportionation reaction in aqueous medium.

(vii) Write balanced chemical equation when oxalate ion reacts with permanganate ion in acidic

medium at 333 K.
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32. (i) Fferfaa srfaforarett & mg Iamg fo:

2) CHy-CH=CHCH,cN LDBALH

= 2.H,0
b) (j HCN
COONa
©/ NaOH + CaO
c) A >

(ii) FAfafad difitent o gl & st iR et o forg WRer Tamrafaes adieror QfSi:
Q) g R YA
b) Siigen 3T 3R duife3giss

SR
(i) T wrddfAch Gifiten (A) foient siTfodes g3 CsHsO &, 2,4-STAT8gIthAe gI8gsiA (2,4-31.g.41)
Sif9htien & 1T AR Gy e ohdl & 3R AfeaH grggiawrss ol IufAfd & e
& 1Y TH i R Ueh Uit T T A& S91GT &1 T8 T eret-31fehteh 3rerar thich-faera=
&t AT o] Rl 3R 7 51 TG FHI STeT STUAT STR-3MHehHh ! JUifdeld Hhedl &1 Tg hiiHe
A GRT UaleT SATeRAhol & Yeh hlailicRifereh 31T (B) ST & gt snfodes g C7H60; 81
Tifiten (A) @ (B) i UgaTHY Td Uge AfAfcharait ol @Hssyl
(i) FrfafEa & sror S
a) Ufcegrss R HicH & o-grEgior &l Iu R Yesier Tua & foly srmaaes 2|
b) WhifHeh 3T Sleid URIGTUT H TehRTcHeh URUMH 24T 5

(i) Write the major product (s) in the following reactions:

a) CH,-CH=CH-CH,-cN - DIBAL-H

5 2. 5,0
b) g HCN
COONa
NaOH + CaO
c) A =

(ii) Give simple chemical test to distinguish between the following pairs of compounds :
a) Butanal and Butanone
b) Benzoic acid and Benzaldehyde

B
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OR
(i)  Anorganic compound (A) with molecular formula CgHsO forms an orange-red precipitate with
2,4-DNP reagent and gives yellow precipitate on heating with iodine in the presence of sodium
hydroxide. It neither reduces Tollens’ or Fehling’s reagent, nor does it decolourise bromine water
or Baeyer’s reagent. On drastic oxidation with chromic acid, it gives a carboxylic acid (B) having
molecular formula C7HeO.. Identify the compounds (A) and (B) and explain the reactions
involved.

(i)  Give reasons for following:

a) Presence of a-hydrogen in aldehydes and ketones is essential for aldol
condensation.

b) Formic acid gives positive result to Tollens' test.

33. (i) F=feifea @e &
a) Jggalv[ali oh HieR GedHH o MURUT & forg geRoT are A1+ fafedr vt uruferar & st 81
b) 1M KCI faera= # srayich ol I9a 1M i1 fareraer & Y g1 | e it g1
(ii) 30 U™ gRAT (M = 60 g mol L) 846 TTH STeT H O TIT &1 39 fAeta & forg et & oy g1e ot
UM e ¢ 298 K TR R[5 Tt ol AT &1ef 23.8 mm Hg 8l
NDEIN
(i) T3 & AT T THRIHS fage ol T AdAd &2 Ueh I&T8R0T & | TS faaetT & flg AmixH
1 g R 8?2
(ii) STeT & GehisT o 10% fIea (G2 & STIHR) o fgdich foig 269.15 K 1 A G ST ahl
fawien g 273.15 K 8, df 57T | 10% Te[ehtst o fgwien foig eht TorT Rl
(feam T &: GehlsT T HieR &egdH = 342 g mol 2, TIehisT T Hiek &egH T = 180 g mol?)

(i) Explain following:
a) Measurement of osmotic pressure method is preferred for the determination of molar mass of
macromolecules.

b) Elevation of boiling point of 1M KCI solution is nearly double than that of 1M sugar solution.

(ii) 30 g of urea (M = 60 g mol ™) is dissolved in 846 g of water. Calculate the vapour pressure of
water for this solution if vapour pressure of pure water at 298 K is 23.8 mm Hg.

OR
(1) What is meant by negative deviation from Raoult’s law? Give an example. What is the sign of
AmixH for negative deviation?

(if) A 10% solution (by mass) of sucrose in water has freezing point of 269.15 K. Calculate the
freezing point of 10% glucose in water, if freezing point of pure water is 273.15 K.
(Given : Molar mass of sucrose = 342 g mol, molar mass of glucose = 180 g mol™?)
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