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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections - A, B, C, D and E.

(iti) In Section A — Questions no. 1 to 18 are multiple choice (MCQ) type questions,
carrying 1 mark each.

(iv) In Section B — Questions no. 19 to 25 very short answer (VSA) type questions,
carrying 2 marks each.

(v)  In Section C - Questions no. 26 to 30 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D - Questions no. 31 and 32 are case-based questions carrying
4 marks each.

(vii) In Section E — Questions no. 33 to 35 are long answer (LA) type questions
carrying 5 marks each.

(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculators is not allowed.

SECTION A

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 18 x1=18
1. Which of the following has the highest melting point ?

(a)  o-Dichlorobenzene

(b)  m-Dichlorobenzene

(c)  p-Dichlorobenzene

(d)  All have the same melting point

2. Sodium phenoxide when heated with CO, under pressure, followed by
acidification, yields :
(a)  Sodium benzoate (b)  Salicylic acid
(c) Salicylaldehyde (d) Benzoic acid

56/3/2 3> msm P.T.O.
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A compound (A) with molecular formula CzH,,O, forms a

phenyl hydrazone and gives negative Tollens’ and iodoform tests. The
compound on reduction gives n-pentane. The compound (A) is :

(a) Pentan-3-one (b) Pentanal

(¢) Pentanol (d) Pentan-2-one

Benzene diazonium chloride on hydrolysis gives :
(a)  Phenol (b)  Chlorobenzene

(c) Benzene (d) Aniline

Helical structure of proteins is stabilized by :
(a)  ionic bond (b)  covalent bond

(c) hydrogen bond (d) Van der Waals forces

A vitamin which plays a vital role in the clotting of blood is :
(a) Vitamin A (b)  Vitamin K
(c) Vitamin D (d) Vitamin B

The rate of reaction A + B —— Products, is given by the equation

r = k[A] [B]. If B is taken in large excess, the order of reaction would be :
(a) 2 (b)) 0
(c) 1 (d) Cannot be predicted

An azeotropic mixture of two liquids has a boiling point higher than

either of the two liquids when it :

(a) shows large negative deviation from Raoult’s law.
(b)  shows no deviation from Raoult’s law.

(c) shows large positive deviation from Raoult’s law.

(d)  obeys Raoult’s law.
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A=A,—AC
freferfaa oo § @ SiH-91 99 B 2
(@) A=A, FHC —> VA
b) A=A, FHC —>0
() A=A, FfhC —> oo
@ A=AFHC—>1
10. THRER foerqt d 8T g
(a) HHF &l g (b) HHAH FILATH
(c) AN T (d)  GH 9™ qId

11. KMnO, T H1e9H § HAfaeileieh i Hifd & H@l 8 | 56 & KMnO,
1 KI % H1Y AHA TR AT 7, A AAISES A TTIhd BT @

(a) I,d (by 10~ H
() 10 H @ 10,
12. TAfafad & 9 SH-E Fshavl 91g IREaH T STl Taee 7g7 guiidl g ?
(a) Ti (b) Cr
(c) Cu (d Sc
13. Tr=fafad el # & ®H-A1 e’ 9% & ?
(@)  [Co(NHg)gl*" )  [Colen)s>
(©  [Co(NHj),Clyl* d  [CoFg®

o o

14. T=fafgd & @ SH-91 9%d a1 Gaagdd g7 el g ?
(a)  [Co(en),Cl,]" (fouer &)

(b)  [Co(en)yCly]" (WHUE &W)
(©  [Crlox)g)>
(d  [Cr(en)gl®"
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9. Kohlrausch gave the following relation for strong electrolyte :
A=A,—AC

Which of the following equality holds true ?
(a) A=A, asC —> VA

(b) A=AN,asC —— 0
(c) AN=N,asC —> oo
(d) A=AN,asC — 1

10. Isotonic solutions have :
(a)  same osmotic pressure (b)  same boiling point

(c) same melting point (d) same vapour pressure

11. KMnOy4 acts as an oxidising agent in alkaline medium. When alkaline
KMnOy is treated with KI, iodide ion is oxidised to :

(@) I, b 10~

(¢ 10 @ 10,

12. Which of the following transition metals does not show variable oxidation

state ?
(a) Ti (b) Cr
(c) Cu (d) Sc

13. Which of the following complexes is a ‘chelate’ complex ?
(@)  [Co(NHg)gl*" b  [Colen)s®
(©  [Co(NHg),Clyl* d  [CoFgl®™

14. Optical isomerism is not shown by the complex :

(a) [Co(en)2C12]+ (trans form)
(b)  [Co(en)yClyl™ (cis form)
(©  [Crlox)g)®

(d  [Cr(en)gl®"
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For Questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct

answer to these questions from the codes (a), (b), (c¢) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(c) Assertion (A) is true, but Reason (R) is false.

(d)  Assertion (A) is false, but Reason (R) is true.

15. Assertion (A): Zinc is not regarded as a transition element.

Reason (R): In zinc, 3d orbitals are completely filled in its ground

state as well as in its oxidised state.

16. Assertion (A) : Nucleophilic substitution of iodoethane is easier than

chloroethane.

Reason (R): Bond energy of C — Cl bond is less than C — I bond.

17. Assertion (A) : Electrolysis of aqueous solution of NaCl gives chlorine gas

at anode instead of oxygen gas.

Reason (R): Formation of oxygen gas at anode requires overpotential.

18. Assertion (A) : Order and molecularity of a reaction are always same.

Reason (R): Complex reactions involve a sequence of elementary

reactions and the slowest step is rate determining.
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SECTION B

Show how you will synthesise : 2x1=2

(a)

(b)

CH;

OH from a suitable alkene.

CH,OH

O from methanal using a suitable Grignard reagent.

Write the chemical equation involved in the following reactions : 2

(a)
(b)

(a)

(b)

(a)

(b)

Carbylamine reaction

Gabriel phthalimide synthesis

(i) How are carbohydrates stored in animal body ? Mention any
one organ where they are present.

(11) What is the basic structural difference between starch and

cellulose ? 2
OR
Differentiate between : 2

(i)  Peptide linkage and Glycosidic linkage

(i1) Nucleoside and Nucleotide

Define fuel cell and write its two advantages. 2
OR
Using E° values of X and Y given below, predict which is better for
coating the surface of Iron to prevent corrosion and why ? 2
Given : EX2+/X =-236V
EY2+/Y =—014V
EFe2+ Fe = 044V

11> Qe P.T.O.
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X 3 Y 2ol &l fad™ ® aiomsesy s94 91 faa@ &1 31Rdae 9 S a1 @ |

9 I fIeeH U3ee 9w @ forg R k1 fomrea eorfar 8 2 X 3R Y 2ai <l
o™ T 319 d™ | 7 gied SeqoT sha ?

2
TSR
2NO, (g) + Fy (g) —— 2NO,F (g)
o forq fefafiga stfeg uea gu -
T HEAT | [NO /M | [Fol/M TRIF a7
M min—1
1 0-2 0-05 6 x 10—3
2 0-4 0-05 1.9 % 10—2
3 0-8 0-10 4.8 x 1072
arffsha 1 o ife TA HINT | 2
frefefaa & sror G 2
(%) TUfcegsel IR HITHT & HEIA Hled hl JUAT HIATTFITD Bl HH
ENEMRIS IR
(@) HCN % 7S o gfdt U shi 3en Moae arferes arfifseamsiiar g 2 |
Qug T
(%) TrafRaa afufsran i frenfafy fofau .
CH, = CH, + Hy,0 —, CH,CH,OH
(@) @ OCH_ ! |15 HI % |19 TH i T ITed Icmal !
AT ffEu | 2+1=3
3cq1e i w1 fafgu & Do HHfaf@d & &g Affshan & 7
(1e @7 ) 3x1=3
(%) HI
(@) iz HNO;
(‘T) Bry S
() HCN
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On mixing liquid X and liquid Y, volume of the resulting solution
decreases. What type of deviation from Raoult’s law is shown by the
resulting solution ? What change in temperature would you observe after
mixing liquids X and Y ? 2

The following data were obtained for the reaction :

2NO, (g) + Fy (g) —— 2NO,F (g)

Experiment [NO,I/M [F,J/M Initial. rilte
No. M min—1
1 02 0-05 6x 107
2 0-4 0-05 1.9 x 1072
3 0-8 0-10 4.8 x 1072
Determine the overall order of reaction. 2
Give reasons for the following : 2

(a) Carboxylic carbon is less electrophilic than Carbonyl carbon of
aldehydes and ketones.

(b) Propanal is more reactive than Propanone towards addition of
HCN.

SECTION C

(a) Write the mechanism of the following reaction :
CH, = CH, + H,0 — ', CH,CH,0H
(b)  Write the structures of the products obtained by heating

@— OCHj with cone. HI. 2+1=3

Write the structure of product when D-Glucose reacts with the following :
(any three) 3x1=3

(a) HI
(b) Conc. HNO3

(c) Bry water

(d) HCN

13> Qe P.T.O.
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28. IAMNMHAT A1 FMET & Il 8 Jd q9 H qiEad 27°C € 37°C T &1 & |

F1f¥fspan o ToTw wfshaor Sit aitehford HIfT | (R = 8314 J KL mol™)

(fe=m =1 2 @ log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

29. 0-3 g WHifesh 310 (M = 60 g mol1) 30 g SfA | =i W f&mieh T 0-45°C &1
JTITHA BT & | I I8 faoaa 4 fgaw s=man 8, a1 Uiehlord shifold feh 3T ol

w fehae st g | (e T R - S % T K= 5112 K kg mol )

30. ()

(@)

frefafga stufseansti 4 A, B 3K C i ww=m fafew :

i) ©> COOH—18, o P2t RO, p

NaNO, + HCI

0°C
KCN LiAlH, | o

HNO,

(i) CHzCH,Br > A

SO
NN
319 fA=ferfiga sq=awor $9 S -

(i) U " psHeHeN
(i) TIHEH oA & HAHH
(iii) SRR ° 1-UHHeIA

Qs Y

0°C

3

2x1£:3
2

3x1=3

[lTRga o7 Sa-TeTRT 397 & | & &1 GragrHigas 9ieq 3R 57 717 39491 3 I

1T |

31. 3IUHgEANH Afie @i, Wﬁmﬁwmﬁi%qdmﬁﬁaﬂﬂéﬁ(
eI TERE, 9Tgehd, Sifdeh Jomferdl 3R vy o & H Hsroltgll bt
TEOF hid o Tl I I & | 3Tcshe I o faga o ITIHR, ITHgEASH AMehi
H form™ a1g WET/RE @ YR hl HANSha (S g fgdiaes) 1 Iwm
HA 8 | FAEREEAl % O H1 ITN Hd §C IR0 3T ITHGHASH T3]
STt TRl o R § UTIRE 1 | TSR oTey fagia (VBT) SuggEeH
Ifehi o TH, Jraehd FAgR qAT SATHA SR 1 JeAf=d TR <al
7 | T oft o1z Tagia 57 st o gaur 1ol & dag o $o ft 78 Faar | fhed
& fagid (CFT) 3uggsas Afient | faemm il g wumy/eee & d-sherehi
61 FAT hl g R fafie fopeea &= & gwa (forreei =t forg staw 7 3w

3ok g YT YWTd) hl SAREdT hidT 7 |
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28. The rate of a reaction doubles when temperature changes from 27°C to
37°C. Calculate energy of activation for the reaction.

(R=8-314 J K mol ™) 3
(Given : log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

29. 0-3gofaceticacidM=60g mol™!) dissolved in 30 g of benzene shows a
depression in freezing point equal to 0-45°C. Calculate the percentage
association of acid if it forms a dimer in the solution. 3
(Given : K, for benzene = 5-12 K kg mol_l)

30. (a) Write the structures of A, B and C in the following reactions : 2x1 é =3

() @ coon—Ha, o B2 tRaOR , g

NaNOy + HCl

C
0°C
(i) CH,CH,Br — KON , o LiAlHg 5 HNOy 4
0°C
OR
(b) How will you convert the following : 3x1=3

(i)  Aniline to p-bromoaniline
(11) Ethanoic acid to methanamine
(111) Butanenitrile to 1-aminobutane

SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

31. Coordination compounds are widely present in the minerals, plant and
animal worlds and are known to play many important functions in the area
of analytical chemistry, metallurgy, biological systems and medicine. Alfred
Werner’s theory postulated the use of two types of linkages (primary and
secondary), by a metal atom/ion in a coordination compound. He predicted
the geometrical shapes of a large number of coordination entities using the
property of isomerism. The Valence Bond Theory (VBT) explains the
formation, magnetic behaviour and geometrical shapes of coordination
compounds. It, however, fails to describe the optical properties of these
compounds. The Crystal Field Theory (CFT) explains the effect of different
crystal fields (provided by the ligands taken as point charges) on the
degeneracy of d-orbital energies of the central metal atom/ion.

56/3/2 <15 > msm P.T.O.
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() 9 IuEgHAsH Ak NiCl, . 6H,0 I AgNO, fae & @y
o @, @t wia 7 @ % e 2 9 AgCl agiua §u |

g%pcl I TEAHS §F T bl A i fgcdtas dismepdl

fetfea | 1
(i)  [Co(NH)s(SOICl % IR EHEFE 1 8. H.C.H. W

fetfaa | 1
(i) EASTeRdl ey fHgid 1 3T d gy, fefafed i sfafa

3R raehia FFgR T ITfh i

(1) INi(CO),]
2 [Fe(CN)gl%"

[FHTO] ShHTe : Ni = 28, Fe = 26] 2 x1=2
arerat
(iii) T AT 2x1=2

(1) T I aqshaeh ™ T Tal §9d & |
2)  [Co(NHg)gl®* Uh ol wgh wHa & b
[Ni(NHg)g]”" T 9Tel sheaeh Gt 2 |

[FHT9] AT : Co = 27, Ni = 28]

Ufoshdl BAGel o C — X @Y H gaar Fh  ATHRE! Tiaeemd,
foetiom e arg wmpst & Afufshen g searfcas Aifient & fmior & fae
TRt 8 | Ufeshd BTSS! Wl Uoohdl & Gk Hoioh aallo4 g, UeahiFi W

gl 3TFel & AN GNI, Ueshigiad o — OH HHE I BIEHRH gass o
RIS TGS AT BASH Al b IUAN & ST a1 & | TR germse
H WA A soaEs Ifaea tfufsean gron sARn S 3 1 TEE e
ARl O SATIR W ARG Fiaeemde SRR I Syl d Sy2
sAfufshanati o afiehd fopam TR & | Sy 1 @S2 3fufskan shi ferafafer i wwsm
& fore foRiferdt <t weaet yftest 2 |
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Answer the following questions :

(i)  When a coordination compound NiCl, . 6H,0 is mixed with
AgNOg solution, 2 moles of AgCl are precipitated per mole of
the compound. Write the structural formula of the complex and

secondary valency for Nickel ion. 1

(11) Write the IUPAC name of the ionisation isomer of
[CO(NH3)5(SO4)]CI. 1

(iii) Using Valence Bond Theory, predict the geometry and
magnetic nature of :

(1) INi(CO),]
@) [Fe(CN)3~

[Atomic number : Ni = 28, Fe = 26] 2x1=2
OR
(iii) Give reasons : 2x1=2

(1) Low spin tetrahedral complexes are not formed.

(2)  [Co(NHygl®"
]2

is an inner orbital complex whereas

[Ni(NHg)g " is an outer orbital complex.

[Atomic number : Co = 27, Ni = 28]

The polarity of C — X bond of alkyl halides is responsible for their
nucleophilic substitution, elimination and their reaction with metal atoms
to form organometallic compounds. Alkyl halides are prepared by the free
radical halogenation of alkanes, addition of halogen acids to alkenes,
replacement of — OH group of alcohols with halogens using phosphorus
halides, thionyl chloride or halogen acids. Aryl halides are prepared by
electrophilic substitution of arenes. Nucleophilic substitution reactions are
categorised into Sy! and SN2 on the basis of their kinetic properties.
Chirality has a profound role in understanding the Sy! and SN2

mechanism.
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frfafaa gt & 3w G

(i) o1 BIaT 3 S I 3R hi Iufeyfd O simveisia <t Mg & @1
sk <1 STt @ 2 1

(i) FElRad gl § @ sE-1 A OH™ % &1 Syl 3fufsean
erar & < 2 1

(2)  (CHg)yC — Cl 3l CHyCl

(i) (1) 19N (2) e-181 H 1-FASIYeA & fated
gt fIReT | 2 x1=2
GPC)
(i) TfrRaa g sifufshan o g Scargl < vt fiflaw . 2. x7=2
(1) CHg- CH — CHy + KOH — 59, q?m;““

|
Br

Cl

(2) ©+CHSCOCI FSteftr Al >

Qs &

o N

25°C W T=leiRad o 1 foRd-ares 9a (emf) TRehieTd T :

Zn (s) | ZnZ* (0-1 M) || H' (0-01 M) | Hy (g) (1 bar), Pt (s)

[fe=m T R E, 2., =-076V, E. Hy 0-00 V, log 10 = 1]

HIAUSHI hl A o a7 ANFEA 1 70 FABC | TIHW & MY
faretam <hY <TeTehdT Y o= 1 SIIdt & 2 3+2=5
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Answer the following questions :

(i) What happens when bromobenzene is treated with Mg in the
presence of dry ether ? 1

(i1))  Which compound in each of the following pairs will react faster

in Sy reaction with OH ? 1
(2) (CHg)3C —Cl or CH3Cl

(iii) Write the equations for the preparation of 1-iodobutane from
(1)  1-chlorobutane

(2)  but-1-ene. 2x1=2
OR
(iii)) Write the structure of the major products in each of the
following reactions : 2x1=2
(1) CH,- CH - CH, + KOH —tthanol ,
| heat
Br
Cl
Anhyd. AIC1
2) ©+CHSCOCI Y 3
SECTION E

33. (a) Calculate the emf of the following cell at 25°C :
Zn (s) | Zn2+(0-1M) || H" (0-01 M) | H,, (g) (1 bar), Pt (s)

[Given : EZn2+/ gn = 076 V, EH+/ H =000V, log 10 =1]
(b) State Kohlrausch law of independent migration of ions. Why does

the conductivity of a solution decrease with dilution ? 3+2=5

56/3/2 msm P.T.O.
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fferiad < sror difw
(1) HshHYT 9Tqe dbat AN STt B |
(2) #Tw % fu E° AH 3k RUMcHss @ Sdioh

Mn2+/ Mn
E 34, Mn2+%5 ILRCEI C

(3) e foe@a # Cut A /o 7 |
TRIIETSE 3—EH (MnO,) ¥ KMnO, % o= & grag SHish

fafge | 3+2=5

AT
fefafiga bt ygam ki .
(1) 3d ouft 1 THAV g S had Teh SATFEHIRIT TTEAT
S & |

(2) 3d Ut 6 AhHU G1g S Sy foeRE H o +2 St
AT H Yo II= & |

frferiaa aieRton ! Ui 3Tk Fgfcia i
(1) Cr,00 +14H' + 6Fe? —

@ KMnO, —THFAR

TorsT a1g =1 8 2 5T T ITANT foifan | 2+2+1=5

CrH,,0 AU FF ATAT hig hisi-eh Ak (X) I L=
R gu fafia qued o9l "@ehdr @ | TS hl ST
dife Ife 77
(1) ©TcHe SIS Tiequr <aT & |
2) Hfaemr srfrfsn guiar 8 |
(3) <o\ AfiepHes ol 37Ul L <aT & 3R 390 fohld whred
2|
frefefea @ wrag stfufsran fafaw .
(1) dich-fr3mT STI=rTH
(2) TA-BIeATS-SAfereht 3rfurfsran 3+2=5

AT

oy
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34. (a) (1) Account for the following :

(1) Transition metals form complex compounds.
(2) The E;\/In2+ M value for manganese is highly negative

)

whereas E
M

L3+ g2t 18 highly positive.

(3) Cu" ion is unstable in aqueous solution.

(ii)) Write the equations involved in the preparation of KMnOy
from Pyrolusite ore (MnOy). 3+2=5

OR

(b) (1) Identify the following :
(1) Transition metal of 3d series that exhibits only one
oxidation state.
(2) Transition metal of 3d series that acts as a strong
reducing agent in +2 oxidation state in aqueous solution.

(ii)) Complete and balance the following equations :
9_
(1) Cr,0; +14H" + 6Fe?* ——

2) KMnO, —2eat |

(111) What is Misch metal ? Write its one use. 242+1=5

35. (a) (1) An organic compound (X) having molecular formula C5H;,0
can show various properties depending on its structures.
Draw each of the structures if it

(1) gives positive iodoform test.
(2) shows Cannizzaro’s reaction.

(3) reduces Tollens’ reagent and has a chiral carbon.

(ii) Write the reaction involved in the following :
(1) Wolff-Kishner reduction
(2) Hell-Volhard-Zelinsky reaction 3+2=5

OR

56/3/2 21> msm P.T.O.
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@) () 3 f=faRed g% Aifies S Sgs 3 § FH FAANRG W
Hehd & ?
(1) CHRIHEH
(2) Tfressa
(3) SIS

(i) TfcIRaa ARl 1 Ik 3T AT T U % F8d gC A H
I ﬁﬁm :
(1) O,N - CH, - COOH, F - CH,, — COOH, CN - CH,COOH
(3TciTE =geER)

(2) UHH, WA, S, MU
(iRl TS eAfirfshanan | rfirfshamsfictar) 3+2=5

56/3/2 <l22> oy
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(b) (@) How can you convert each of the following compounds to

Benzoic acid ?
(1) Acetophenone
(2) Ethylbenzene

(3) Bromobenzene

(i1) Arrange the following compounds in increasing order of their

property as indicated :
(1) OyN -CH, - COOH, F - CH, - COOH, CN - CH,COOH

(Acidic character)

(2) Ethanal, Propanal, Butanone, Propanone
(Reactivity in nucleophilic addition reactions) 3+2=5

56/3/2 23> By
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