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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. 18x1=18
1. A compound undergoes complete tetramerization in a given organic
solvent. The Van’t Hoff factor 4’ is :
(a) 40 (b) 025
() 0125 d 20
2. The half-life for a zero order reaction equals :
2k 1 k
(a) —- b =—
R 2 R2
R? R
() — d  —
2k 2k
where R is the initial concentration.
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T FaaTeTl H 8 HH-H1 o-D-ehi™ i HEUT HLdl 8 ?

CH,OH CH,0H
HA O H HA O OH
@ OH H ) OH H
HO OH OH
H OH H OH
H H
H O CH,0H H O  OH
H H
(c) 0 (d) 0
H H
OH OH OH CH,OH
OH H OH o

g 12 I 91geT (Zn, Cd 3R Hg) % M1 § d areh 1 9Rkd 84 & 3R
ESISIUCE
(a) ATl i WIfd GG HLd &

(b)  2Afd 3= e 3 B B

(c)  hHY 4Tqel i Wifd STIgR &l Hid &

(d)  srfdererenl 1 Wit sFaER wid 8
[Co(NH3)NO4ISO, 37 [Co(NH;),SO,INO; Zid & :
(a) S gHEIEan

(b) T HATIIS

(c)  ¢aul FHTEF

(d) SYTEHIAS GHTERIET

1-%e-2-FARIIYA 1 Uewhigielt KOH % |1 Affshan gieda: <t 2 -

(a)  1-BHEHYE (b)  3-BH@HYH

(©)  1-WHeIuH-3-31let @ 1-FIeTe-2-3e

T TSN $eR T HI o STy o |1y A foham <irm 8, o Ig S ®
(a) A (b)  STATSIHH

(c) WIUA AISTsS @ P iR
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3. Which of the following structures represents o-D-glucose ?

CH,OH CH,OH
HA O H HA O  OH
(a) OH H (b) OH M
HO OH OH
H OH H OH
H H
H A O CH,0OH H O  OH
H H
(c) 0 (d) O}{
H H
OH OH OH I CH,0H
OH H OH H

The ions of metals of Group 12 (Zn, Cd and Hg) have completely filled
d orbitals and so they :

(a) behave like semiconductors
(b)  are very high melting solids
(c) do not behave like transition metals

(d)  behave like superconductors

[Co(NH3),NO31SO, and [Co(NH;),SO,INO; exhibit :

(a) linkage isomerism
(b)  ionization isomerism
(c) optical isomerism

(d) coordination isomerism

Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :
(a) 1-phenylpropene (b)  3-phenylpropene

(c) 1-phenylpropan-3-ol (d)  1-phenylypropan-2-ol

When diethyl ether is heated with excess of HI, it produces :
(a) ethanol (b)  iodoform
(c) methyl iodide (d) ethyliodide

<5 > ok P.T.O.
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10.

11.

12.

13.

14.

56/4/1

TIATSSISA I AISTH 3R Ucehigidl o |1 I <l @

(a)  1-WHEE (b)  1-UHHIESS

(c) TUIsh A d) TS

1 HIel MnO, %! Mn2* H Su=d s o foQ fohe B 3tmewaes gl ?
(a) 4 b) 3

(c) 6 d 5

foreft orfufshen ® Stfirpment sl IR digal sl IR AT §gH W AT T4
YRR | ST Aleig AT &1 STt 3 | ATtk 6t ife 7 -

(a) 20 (b) 35

(¢ 15 d 25

NN o o

SA-3Tee g W Ffcifad § 9 H-A1 Freiasge had Tehid ol 8 ?

(a) Hiceld (b) F@ﬁ'&
(¢c) AFE d) Tdw™

fafafga 0 @ form faerfim it =t 9 gomsfi-whre9ar (Pernicious anaemia)
QT A1 8 2

(@ faerfE B, b) faerf B,
© foi B @ i By,
CgH;CHO + CHzCOCH; —>— CgHyCH = CH ~ COCH
g AMTsRAT T ST B

N N >
(a) oSl 9944

(b) HY-Uceld T4
(¢)  ShiAwmQ Afufshan
d) Hrea-shreed fufspa

frafaRaa o @ foram Shrgia TTATY] +3 STToRETohul ST gurtaT & ?
(2)  K,INi(CN),] () K [Fe(CN)]

(©  [Fe(Cy0y)4)" (@  [Cu(NHy)J*
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10.

11.

12.

13.

14.

56/4/1

The reduction of ethanenitrile with sodium and alcohol gives :
(a) 1-aminopropane (b) 1-aminoethane
(c) Ethanoic acid (d) Ethanamide

How many Faradays are required to reduce 1 mol of MnO; to Mn?2+ ?

(a) 4 (b) 3
(c) 6 d 5

In a reaction, the initial concentration of the reactants increases four fold
and the rate becomes sixteen times its initial value. The order of the
reaction 1is :

(a) 20 (b) 35
(c) 1.5 (d 25

On hydrolysis, which of the following carbohydrates gives only glucose ?
(a) Maltose (b) Sucrose
(¢) Lactose (d) Galactose

Deficiency of which of the following vitamins causes Pernicious anaemia ?

(a) Vitamin B4 (b) Vitamin B,
(¢) Vitamin Bg (d) Vitamin By,
CgH;CHO + CHyCOCH; —2=—> CgH;CH = CH - COCH

This reaction is known as :

(a)  Aldol condensation

(b)  Cross-Aldol condensation
(c) Cannizzaro’s reaction

(d)  Friedel-Crafts reaction

In which of the following does the central atom exhibit an oxidation state
of +3 7

(©  [Fe(Cy0y)4)" (d  [Cu(NHy),**
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Uy7 &7 15 @ 18 & o0, @1 %97 30 70 § — (G743 v &1 sif9a7 (A) aoar
g &1 HRUT (R) GRT Sl (a1 71 § | 37 941 & @g1 3¢ 719 130 77 &ist
(a), (b), (c) 377 (d) § @ gy T |
(a) AR (A) 3R HROT (R) ST T& & 3 B (R), ANMHH (A) H
&l I hdl 8 |

(b)  SAfTHA (A) 3T HRUT (R) THT T&l &, T R (R), AMHeT (A) H
& AT 7T S § |

(c) 9P (A) &l 8, W SR (R) T4 2 |
d) fUE (A) a8, T SRV (R) T 2 |

15. 9% (A): I« NaCl i il ¥ fyemen siar 2, o fgare o stauw fee
fopam ST B |

FRI (R) : 9159 €T | ShHT ok Ul faoraH o fedreh 1 31/a| Bidr 2 |

16. SYHYT(A): I ToEd-3uuedl faomq &1 gt foham S 8 @ ged
ferepq-eTqereslt & fofw A, it & = 3 |

FRU(R): 5o fagd-smeed o e faeee & aqar & @y s amn

# gfg gt 7 |

17.  SBIT (A) : Zr ddl HE h STt o 99 o9 SR 8id 2 |
HRU(R):  Zr A Hf AT ThauH Toiegd gid 8 |

18. 37997 (A) : UNSH 1 THASIHAT UHHT Tg i UEifeem gra afafard ek
e & TR T HeRar 7 |

FRU(R):  UHife, UfiAT Tog o Alhavl Y9Td i HT L <dl @ |
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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) : When NaCl is added to water, a depression in freezing
point is observed.

Reason (R): The lowering of vapour pressure of a solution causes
depression in the freezing point.

16.  Assertion (A) : A, for weak electrolytes shows a sharp decrease when the

electrolytic solution is diluted.

Reason (R): For weak electrolytes, degree of dissociation increases
with dilution of solution.

17. Assertion (A) : Zr and Hf have almost identical radii.

Reason (R): Both Zr and Hf exhibit similar properties.

18. Assertion (A) : Monobromination of aniline can be conveniently done by
protecting the amino group by acetylation.

Reason (R):  Acetylation decreases the activating effect of the amino
group.

56/4/1 <9 > ok P.T.O.



19.

20.

21.

22,

23.

56/4/1

Qs @

CgH;5Cl AUES 1 Ufeshl 2alss (A) Ueehlaictl KOH % €19 T0shan shteh
CeHyp EF a1 @ TS UeshH (B) 3R (C) <1 8 | @i Ueeh
gTsgIeHIRtY TRt I T 2,3-SEHIYE@SYH ¢d & | A, B 3R C sl TN
ferfem | 2

(%) TR AR TEEH % o g WRee oM @ fpg wR &1 fo=em
TIMAT JATAT @ 2 HRY ST | 2

AT

(@) gl o gftafvg HifSe | tsee w9 o o g foa
TehR bl feraranelt Ffidq gar 8 2 te 3erstor &S | 2

39 A T AT FAqTST A 4x = =2
It TN HRIHH B IUAT foham TR o |

aTEl Td gl H I foRam S R |

STEIUT AT qAT TTSAT & foTu IUIh BIaT 7 |

oo fova i ar 8 SR oiforeed & 39T & @ ST ® |

K}

ERCIC)

N,O % oW ife forere 1 o feorres fefetiad e g fean ST 2

4
logk = 23.6 - 2X10°K

39 HAfufshan % fog B, ftesfard i | 2
R =8314J K mol ]

frefetiga stffsran st fsrafatyr fofee - 2

+
CH, = CH, + H,0 — CH,CH,0H



SECTION B

19. An alkyl halide (A) of molecular formula CzH;3Cl on treatment with
alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular
formula CgH,,. Both alkenes on hydrogenation give 2,3-dimethylbutane.
Write the structures of (A), (B) and (C). 2

20. (a) What type of deviation from Raoult’s law is shown by a mixture of

ethanol and acetone ? Give reason. 2
OR
(b) Define Azeotrope. What type of azeotrope is formed by negative
deviation from Raoult’s law ? Give an example. 2
21. Name the cell which : 4x é =2

(a) was used in Apollo Space programme.
(b) 1is used in automobiles and inverters.
(c) 1is suitable for hearing aids and watches.

(d) does not give a steady potential and is used in transistors.

22. The rate constant for the first order decomposition of NoOjy is given by
the following equation :

4
logk = 23.6 - 210K

Calculate E for this reaction. 2

R=8314J K ' mol ]

23. Write the mechanism of the following reaction : 2

+
CH, = CH, + H,0 —> CH,CH,0H

56/4/1 11> ok P.T.O.



24.

25.

26.
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(%) frafaRea stfufseamet & 3carg fofew 2x1=2

(1) CHO =iz NaOH >

A
O +
(ii) + H,NNH - CO - NH, ——
reran

(@) frafaRea wurawn 1 sifesran g =ron # wraw Hif 2x1=2

(i) T | Suligsh T

(i) Sfcesss ¥ 1-hiHaTeRTd
fefeiiad STegEeH axrsti o o115, 9.0 . am fofaw . 2x1=2
(%)  [Co(NH,),CI(NO,)ICI
(@)  [PtClylen),1**

Qug T

(F) () UH 3R Aigd BESEI-3eretentor 31ferfshan ferflgu |

Gi) Tr=fafga sififsran & 3aame fafaw .
OCH,4

+ HBr —

(iii) AT Sl GO § p-ATSIhHTa Atk reefia i 7 2 3x1=3
3T

(@) () g 5 bere FfoRaa o wner stfufsean o 2
(1) ®ig HNOg, 3R
(2) e NaOH 1 3ufedfd # CHCl; ¥ 3R 38k 99T

ITEATRT T ?

hae g fafEu |
(ii) CH3ONa &I (CHg)3C — Br @ @1 Affshan 2-Afderard= <t 3
3 T (CH3)5C — OCHg, #1 ? 2+1=3
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24, (a) Write the products of the following reactions : 2x1=2

1)

@ GHD Conc. NaOH
A

O
+
(ii) + HyNNH - CO - NH, —+ >
OR
(b) Do the following conversions in not more than two steps : 2x1=2

1)
(i)

Toluene to Benzoic acid
Benzaldehyde to 1-Phenylethanol

25. Write IUPAC names of the following coordination entities : 2x1=2
(a) [Co(NHy),CI(NO,)Cl

(b)  [PtCly(en),l**

26. (a) @)
(11)

(iii)

() @)

(ii)

56/4/1

SECTION C

Write hydroboration-oxidation reaction with an example.

Write the products of the following reaction :

OCHg
©/ + HBr —»

Why is p-nitrophenol more acidic than phenol ? 3x1=3
OR

What happens when phenol reacts with
(1) Conc. HNOg, and
(2) CHClg in presence of aqueous NaOH followed by

acidification ?
Write equations only.

Why does the reaction of CH3ONa with (CHy),C — Br give
2-methylpropene and not (CH3),C — OCHg ? 2+1=3

13> ok P.T.O.
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27. T=fciRad s %o T 3x1=3
(F) Syl SRR ¥ T A Feies s e 2 |
(@) ()-sgH-2-31Tc Yavr Teuieh 8, Tafy saH fertet e TCATY BT B |
(M)  FARIB g Ted TF Siaa § W@ S g |

28. T=fafRgd # @ frgl @7 o I T . 3x1=3
(%) EEIohal ey fgid % YR W [Fe(CN)gl®>™ # Hewl &% T i
T HifT | (feam 7= B : Fe &1 T ShATH = 26)
(@)  [PtCly(en)y]? IRA & AT ToTaRE MR hifve |

(M) [NiClL]% Sgrhig B i [Ni(CO),] Ufrashia 3 J=fd gl
ATHART 7 | FT ?

(F) 38 GuEFEdr w1 AW faRau J9 w5 Ived! fofTs heaid 91q TRE 9
sftrd g1 | 3Wed! fore 1 T IerE T |

29. IR SIS A (M = 122 g mol-1) s H HieH W @ et fgaa
AT & R 27°C W 6-1 g dwoligeh 3T I 100 mL Swii9 T TER0 e
6:5 atm B, Al SAlgeh T ! UH Teha- Flawra &AM ? 3

(ﬁzﬂ T 2 : R=00821 L atm K1 mol_l)

30. TR I W CoH;Cl & ¥om Hife amd faued & M ffaifga o1fee
ATed gV
C,HCl (g) — C,H, (g) + HCl (g)

TN T (s1) %l ¥ (atm)
1 0 0-4
2 100 0-6
I feores uferfaa $ifse | 3

[feam T B log 2 =0-3010, log 3 =0-4771, log 4 =0-6021]
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27.  Account for the following :

(a) Benzyl chloride is highly reactive towards Sy1 reaction.

3x1=3

(b) (#)-Butan-2-ol is optically inactive, though it contains a chiral

carbon atom.

(¢) Chloroform is stored in closed dark coloured bottles.

28. Answer any three of the following questions :

3x1=3

(a) Explain the type of hybridization in [Fe(CN)6]3_ on the basis of

valence bond theory. (Given : Atomic number of Fe = 26)

(b) Draw the geometrical isomers of [PtClz(en)z]2+ ion.

(c) [NiC14]2_ 1s paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ?

(d) Name the type of isomerism when ambidentate ligands are
attached to central metal ion. Give one example of ambidentate

ligand.

29. If benzoic acid (M = 122 g mol_l) is associated into a dimer when
dissolved in benzene and the osmotic pressure of a solution of 6-1 g of
benzoic acid in 100 mL benzene is 6-5 atm at 27°C, then what is the
percentage association of benzoic acid ?

(Given : R = 0-0821 L atm K~ mol ™)

30. The following data were obtained during the first order thermal

decomposition of CoHCl at a constant volume :

Experiment | mjme (g71) | Total pressure
(atm)
1 0 0-4
100 0-6

Calculate the rate constant.
(Given : log 2 = 0-3010, log 3 =0-4771, log 4 =0-6021)

56/4/1
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HEA1TIGd 397 Sa-STEIRT J97 & | 9 & Gagrgas gl 3R 1T 7T 371 & IR
357-@? /

31. S9-0F 3T JAfed Sd I W HETREee, H, =i 3w, fdfvs, onfe @
et sd & | heigEee, AUl Uitk UiivieIsgiadl Ufcegigs Aal HieH
AT d AT BId g oIeh IA-STTEeH T 38 YhR hl Fh1sAT ITd it & | 3=
TE &9 9 o Gygl § afieha foRaT T @ — HAIHHUSS, AHIERIEE 3R
UITAARIEE | THIARUSS TATEHIHISH §Y GRI ISl SIEHHRISS S8 Ishid,
HIcerd AT TicTohise S e IR @™ §91d & |

I T AT : WEH o HAT ITAT ok Tgeh & S Uerse AWH g’ IS e

8 | T8 Ul 3T 3Tevdeh UHHI 77 hadld & | Ml hl §Taq1 T 3Th(d
1 A TR 10 Tql W TR ST FehdT @ 7Tq WnetHes, fgdieeh, qdiEe T

TIqeh TLEHTE AT Teeh & qd shi gar1 | 31feeh Sied 8id & |

freferfiga wei o I difsg

(i)  TATERITSH d9 IR UeTgs §F H T 3T B ?

(i) M-8 W 37, 319 THIAT 377 hadld & ?

(i) WA hl GE YRR i fodiges g=a| = 3 2 fhsl @ 9ol %
T Ty St 9iEE 1 gt 3R qdiess dt=msti i Taiiicd SgH
T 2 |

AT

(iii) T ISTEWT Aigd WIEH o forehe 1oht0T ol THWTING ST | foreheiehtor <h
TR AIEHT <l T HLEHTST < Sifoeh |fshaAT T8 &1 ST & 2
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SECTION D

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

answer the questions that follow.

31. Living systems are made up of various complex biomolecules like
carbohydrates, proteins, nucleic acids, lipids, etc. Carbohydrates are
optically active polyhydroxy aldehydes or ketones or molecules which
provide such units on hydrolysis. They are broadly classified into three
groups — monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to form
disaccharides like sucrose, maltose or polysaccharides like starch and

cellulose.

Another biomolecule : proteins are polymers of a-amino acids which are
linked by peptide bonds. Ten amino acids are called essential amino
acids. Structure and shape of proteins can be studied at four different
levels i.e. primary, secondary, tertiary and quaternary, each level being

more complex than the previous one.

Answer the following questions :

(i) What is the difference between a glycosidic linkage and peptide
linkage ? 1

(11) Which amino acids are called essential amino acids ? 1

(iii) What are the common types of secondary structures of proteins ?
Write any two forces which stabilise the secondary and tertiary

structures of protein. 2

OR

(iii) Define denaturation of protein with an example. During
denaturation which structures of protein lose their biological

activity ? 2

56/4/1 7> ok P.T.O.



32. U UM: A1321, BSS, UNTSS, SHIZE, Scalfe ARl & st & | I BIggiom
aeEe e st 3 g gk wifaes o1 ywifad g0 @ | Ufewhar Ul o
sl arH, Tifem dun gReem sew #ne Wit gd faeeet o
yfeeenfyd STifam g & T AYfq dWehal ol JuTfed *d 8 |
wifes WAl | soiag fomies 9 19 | ShAS: FRehdT § Jig Ud B
Hd & | TGS THT] T IUMCT gESIeH GRHTR shi TEAT i ATshaT
YRR qAT T IcUTG <l Tohfd W YHE Wafies, fgdiess @ qolees il
ggaH adl faug & fau Imerl & | WHlds aag o viFl ag 61 3ufedfd
Ui Ul 1 ATHfsRATierar 1 @1 ol 2 | U STeUSm aaur Seu
g o UARH HShrE gl U gaTss, RMEs, BHia ad1 UH I
1 avue fafeat Suerey a8 |

frfcTRad Tt o I ST
()  FEARad sl Sofd foeem § 3Th pKy, AT % S¢d gY A H sqdiedd
I : 1

CoHNH,, (CoHy),NH, (CoHy)N
(i) ISy T g oAl vg u-feeres giar & TR off Uil g g
AT AT H ARl et & | & 2 1
(iii) C7HgOy, STEH I Teh UTH{H A ‘A’ Sefta M= 4 Afufshan &
3T T G W) A B fffa wxar 8 | Afies B, Bry 3R Sl
KOH &9 TH & W CgH,N U &1 T A ‘¢’ 2 | A, B

3R C i T=A fafau | 2
rera
(i) HET IcIEl i od 7Y Tefetiad stfrfspansti i qui i 2x1=2
NH,
(1) @ + Bry (aq) —
Ny CI”

) (i) HBF,
(i) NaNOo/Cu, A"
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32. Amines are usually formed from nitro compounds, halides, amides,
imides, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and hydrogen bonding factors influence the stability of the
substituted ammonium cations in protic polar solvents and thus affect
the basic nature of amines. In aromatic amines, electron releasing and
withdrawing groups, respectively increase and decrease their basic
character. Influence of the number of hydrogen atoms at nitrogen atom
on the type of reactions and nature of products is responsible for
identification and distinction between primary, secondary and tertiary
amines. Presence of amino group in aromatic ring enhances reactivity of
the aromatic amines. Aryl diazonium salts provide advantageous
methods for producing aryl halides, cyanides, phenols and arenes by
reductive removal of the diazo group.

Answer the following questions :

(i)  Arrange the following in the increasing order of their pKj, values in
aqueous solution : 1

CoH;NH,, (CoHy),NH, (CoHs);N

(i1) Aniline on nitration gives a substantial amount of m-nitroaniline,
though amino group is o/p directing. Why ? 1

(ii1)) An aromatic compound ‘A’ of molecular formula C;HgO, on
treatment with aqueous ammonia and heating forms compound ‘B’.
Compound ‘B’ on heating with Br, and aqueous KOH gives a
compound ‘C’ of molecular formula CgH-N. Write the structures of

A, B and C. 2
OR
(iii) Complete the following reactions giving main products : 2x1=2
NH,
(1) + Bry (aq) —>
Ny CI”

(i) NaNOo/Cu, A~
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33.

34.
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1)

(i1)

1)

(i1)

1)

(i)

o o

298 K W ffaifgd @@ &1 fa[q-ames s (emf) di&hfcta
Al(s) | AI”* (0-001 M) Il Ni** (0-1 M) | Ni (s)

=—166V, E =—025V,log10=1
A3t /Al Ni2* /Ni 8 ]

Teh ATCIE sh! TERAT § AT HifT foh Jaa Togq-staerest i

wifd gedt fagd-smees & g AL, HIGK Feshdl (Ap, ) I C1/2

Flafia T ash & IR B A RN AT R A& 8 | 3+2=5
YT

NHZ 3R C1™ 3T <hl Aie ITeAshdTd A 73-8 S em2 mol~!
IR 762ScemZmoll F 1  01MNH Cl 1 STeIehdl
1-29 x 1072 Sem~1 3 | 3T AR =TdAshdl R foriea w7

gierfera <hifsTT |
298 K W Tr=fafga stfufsean & fou sdaw fave uftesfoa
hifT :

Zn?* + 2¢ — 5 7n

e (Zn**]=01M IR E
Zn“" /7Zn

=-076V32 | 3+2=5

frfafad & faw sror i .

(1) Zn%* &aur T1EA € Jafeh Ni2* o TfiF 8id & |

(2) Cr?* U Jad AIH 7 |

(3) TSHHYT TTGT qAT ek ATk SCITHIT TfshardTd g & |

(1) 173, 3R (2) Fe2* 31RA & €19 3FcA1d Wiegd § MnO),,
1 ST foha1 % fau stmfes wfisrto fafay | 3+2=5
tera

e



SECTION E

33. (a) (1) Calculate the emf of the following cell at 298 K :
Al (s) | AI** (0-001 M) || Ni** (0-1 M) | Ni (s)

[Given: E° , ~=-166V,E , =-025V,log10=1]
A1°t /Al Ni“t /Ni

(i1)) With the help of a graph explain why it is not possible to
determine /\:I1 for a weak electrolyte by extrapolating the

molar conductivity (A, ) versus Cl2 curve as for strong
electrolyte. 3+2=5
OR

(b) @) The molar conductivities of NH:Lr and Cl ion are

73-8 S cm? mol * and 762 S em? mol respectively. The

conductivity of 0-1 M NH,CI is 1-29 x 102 S em™. Calculate
its molar conductivity and degree of dissociation.

(ii) Calculate the half-cell potential at 298 K for the reaction
Zn%* + 2 — > 7n

if [Zn?*1=0-1M and E°

=—0-76 V. 3+2=5
Zn2+ /Zn

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

(1) Znt salts are colourless while Ni2+ salts are coloured.
(2) Cr’**isa strong reducing agent.

(3) Transition metals and their compounds show catalytic
activities.

(ii)) Write the ionic equations for the oxidizing action of MnO:L in

acidic medium with

(1) I ion,and

(2) Fe* ion. 3+2=5
OR
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35.
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(i)  3d Zuft T THAV YTqeN o q HATeHl-gTg RUMET o AW fofEy
o a1g ot T o T ATl ST Yef¥ia il 7 |

(i)  KgCrqO faete@ W pH # Jfg w1 Fa1 I9E BT & ?
(iii) Cut AT foea o Tarht = 78 g1 8 2
(iv) A-IHTIS it o Teh TeE hl 10 FdIST Sl +4 HATFEIRTUT ATEAT

I o foTu weft-wifa S Sman 8 |
(v) 3d 9t & @ awl & AW faRgw S ofEa s fomd
wefiid & 2 | 5x1=5

SrATCSEIES i 2,4-STEATSLIBHASISSHM hl TLEHT WU |

fefeiRad Irat § & SH-A1 370 (9 Jad g ?

O COOH el HyC @ COOH

USSR | Helg T gHieh fafay |

Ufeegtsel 3R FIEHN % o-FEGISH WA I Fh{d Fcia 1 gl
77

Sifeegee 3 d=iigsh 3k H fade & & fov vemfs e
fofeaT | 5x1=5




(b) (i) Name two oxometal anions of the 3d series of the transition
metals in which the metal exhibits the oxidation state equal
to its group number.

(ii)) What is the effect of increasing pH on a solution of K,CryO- ?

(ili) Why is Cu™ not stable in aqueous solution ?

(iv) Name a member of Lanthanoid series which is well-known to
exhibit +4 oxidation state.

(v) Name two elements of 3d series which show anomalous
electronic configuration. 5x1=5

35. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.
(b)  Which acid of the following pair is a stronger acid ?

FaC O COOH or HsC Q COOH

(c) Write the chemical equation involved in Rosenmund’s reduction.

(d) Why are o-hydrogen atoms of aldehydes and ketones acidic in
nature ?

(e) Write a chemical test to distinguish between Benzaldehyde and
Benzoic acid. 5x1=5
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AT 7597 :
FHETITIEd 14397 @1 agad a1 @ 9igq 31 371 ] & qIci7 Bl :

G) ST YIT-UT H 35 J9T & | @Yt IvT e & |
(i) TEYIA-YT GIT G@USI 7 [q9ISid 8- &, &, T, 909 & /

(iti) WUE & 4 97 &1 1 G 18 T% Fglashedid J#R & Uh-Ueh 3% & Jo7 & |

(iv) TWUE @ T J97 G&I7 19 @ 25 7% 3d TG-FT0T JHR & F1-31 37H & J97 3 |

(v) @Y T T o7 T&IT 26 & 30 TF TG-IFT0T IR & diA-dlT b1 & Jo7 & |
(vi) @UZ T H J97 G&I7 31 T 32 FH-TERT TAR-TT 3h] & Jo7 8 |
(vii) WUE & H Y97 G 33 T 35 Fe-3R1T JHR & Giar-uier 3+l & 97 8 /

(viii) ¥¥7-97 H GHF lasbcq 787 3 73 8 | FEf, @ve @ & 2 Yl H, §US T & 2 Y
H, @8 7 & 2 Yo § 797 @98 & & 2 Y § HaRke laehcq & JIae 137 a1

g/
(ix)  FoPpcic & IFINT afdd & |

«us <h

597 G&IT 1 & 18 T TFIAHcYIT TR & Uah-U 7% & Jo7 & | 18x1=18

1.  feu u foreft shmeifeh foemres @ i Aifies QUi fgaeM sATaT 8 | 9 8% SR
VR
(a) 20 (b) 05
() 025 d 10

2. UHINUBFM A +2B — > C+D & fag, o 5w r = k[A] [B)? ¥ fean mn
3, A hl Higar feeR Tt STt 8 3T B ol g L & STt @ | Sfafsharn o1 o

(a) AT & SO (b)  3TTHT B STE
() ufafda 7 gmm (d) < & STem
3.  1-%BNT-2-FARYA St Veehigicl! KOH & @y 31fufshan gevra: <t 2
(a)  1-HEIHE (b)  3-HEIHH
(0 1-HeASYH-3-3Tet (@) 1-FFreRE.e-sta

56/4/2 @ ofio
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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. 18x1=18

1. A compound undergoes complete dimerization in a given organic solvent.
The Van’t Hoff factor 4’ is :
(a) 20 (b) 05
(c) 0-25 d 1.0

2. For the reaction A + 2B —— C + D, the rate law is given by
r = k[A] [B]z, the concentration of A is kept constant while that of B is
doubled. The rate of the reaction will :
(a)  double (b)  become half
(c) not change (d)  quadruple

3. Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :
(a) 1-phenylpropene (b)  3-phenylpropene
(c) 1-phenylpropan-3-ol (d) 1-phenylypropan-2-ol

56/4/2 3> ok P.T.O.
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56/4/2

TehTUT TGl o ST=aUehTel ATk G1g hi AU BId %
(a) 31k hiFdA (b) s T
(c) 3%k 3R (d) 3 wifcash

fefeifad dpat Aehl & Fali gRT fohd TehR h1 THTIEAl JeiRid i St
g7

[Co(NH,)g] [Cr(CN)gl 3R [Cr(NH,)gl [Co(CN)g]
(a) gt FETEIEAT (b)  TTES THTIIL
(c) SUTEHINH THTEd (d) A FHEIEA

frfctfagd aamTeTl # 8 SH-H o-D-eehi™ i HEUT il 7 ?

CH,0H CH,0H
H d O H H 1 O, oH
(a) OH H (b) OH H
HO OH OH
H OH H OH
H
O, CH,0H H O  OH
H
(d) 0
H
OH CH,0H
OH H
COOC,H
U 20 _NaBH,
ﬁﬁhm%
COOC5H; 0 CH,OH

(b)

HO \O/CHon COOCyHj
(d) O/

=7



4, The interstitial compounds of transition metals are
(a)  softer (b)  more ductile
(c) harder (d)  more metallic

than the metal itself.

5. What type of isomerism is shown by the following pair of complex
compounds ?

[Co(NHy)gl [Cr(CN)g]l and [Cr(NHg)gl [Co(CN)g]

(a)  Linkage isomerism (b)  Hydrate isomerism
(c) Coordination isomerism (d) Ionization isomerism
6. Which of the following structures represents o-D-glucose ?
CH,OH CH,OH
nA O H A O OH
o) OH H b} OH III>{
HO OH OH |
H OH H OH
H H
H O CH,0H H O  OH
H H
(c) 9) (d) 9)
H H
OH OH OH CH,OH
OH H OH H
7. The product formed in the reaction :
COOC,H
O e
COOCyH; 0 CH,0OH
HO CH9OH COOC,H;
o e O

56/4/2 <5 > ok P.T.O.
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8.  UIAUHN W AT5gd v i Tohal ¥ J&Ia: &9 7 ¢
(a) TS TSESe (b) TS Ueshigiad
(c)  TSIIEA @ A

9. CuSO, % fae= & @ B i foha-l T& Yaifed & & 1 Hld Cu 3R O,
IcdTied gt ?
(a) 10 (b) 40
(c) 80 d 20

10. 3fg frefl S whife <1 Afufshan § IRRR dgar i gemeht iwﬁmmmﬁ
1Y AR IO T H T AT q9

(a) 9@ T (b)  TH-SE T§ ST
(c) =R THT & U (d) g8 S
11. TAfiRea FEiEREge ¥ 9 HH-81 J-3T069e T Y R Haeid odl & ?
(@) HehrE b) T
(c) I (d wedE
12. Tr=fafaa # @ forg foetfim 1 il @ Wl 81 St & 2
(a) foerfmm A (b) forerfia Bg
(¢ o= c (d forIffE Byg
13. O/ s 1 croyC1Cs, ©/ CHO
2. HyO" ]
Ja JfsrfoRan ST STt % :
(a) SISl SAfHlshaT
(b) TS HAHsHAT
(c) USHHS TI=H

N N hd

(d)  Ucsld 994
14. fr=fafaa & @ foran i W] +4 STTerefieRtor STaer giar 8 2
(2)  KyNi(CN),] (b)  [Cu(NHy)J**

(©  [PHNHg),Cly] (d  [Ptlen),Clyl™
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10.

11.

12.

13.

14.

56/4/2

The action of nitrous acid on ethylamine gives mainly :
(a)  ethyl nitrite (b)  ethyl alcohol

(¢) nitroethane (d) ethane

The number of faradays passed through a solution of CuSO, to produce
1 mol of Cu and O, will be :

(a) 1.0 (b) 40
(c) 8-0 (d 20

1 th

If the initial concentration is reduced to 1 in a zero order reaction,

then the time taken for half the reaction to complete :
(a) remains the same (b) reduces to one-fourth
(¢) increases four times (d) doubles

On hydrolysis, which of the following carbohydrates gives glucose and
fructose ?

(a) Sucrose (b) Starch

(¢) Lactose (d) Maltose

The deficiency of which of the following vitamins causes Scurvy ?
(a) Vitamin A (b) Vitamin Bg

(¢) Vitamin C (d) Vitamin By,

CH, CHO
1. Cr02C12/082 .
2. HyO™"

This reaction is known as :
(a)  Cannizzaro reaction
(b)  Etard reaction

(c) Rosenmund reduction
(d)  Aldol condensation

In which of the following does the central atom exhibit an oxidation state
of +4 ?
(a)  K,[Ni(CN),] (b)  [Cu(NHjy),] *

(©  [PtNHg),Cly] (d  [Ptlen),Clyl™

7> ok P.T.O.
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Uy7 &7 15 @ 18 & o0, @1 %97 30 70 § — (G743 v &1 sif9a7 (A) aoar
g &1 HRUT (R) GRT Sl (a1 71 § | 37 971 & @g1 3¢ 714 130 77 &ist
(a), (b), (c) 377 (d) & @ g7 3w |

(a) AMMHAT (A) 3T SR (R) ST T&l & W SR (R), AR (A)
g TSI LAl 2 |

(b)  SAfTHA (A) 3T R (R) THI T& &, T RV (R), MBI (A) H
& SR gt il g |

(c) AR (A) HEl B, T BRI (R) TAd 7 |
d) 3w (A) TeId 8, T HROT (R) TE 7 |

15. 9% (A): 59 A H 8 WA ST &, q1 Faeq T H 393 Yierd fera
ST |

HRU(R): o159 <1d H Ul o R0 FGUTIh § Io49 aidT 2 |

16. 37YHY7 (A): Ea forpa-stuge % fau, fogd-smeedt foe—m &1 aget
HE W A, doll ¥ el ? |

FRU(R): 3o fagd-smaeedi & oy, foaee & aqetr o @y foasm
AT T R |

17. 37997 (A) : UHTH 1 AAGIHAT THHT T9g i UEifeem g qfafaa ek
T & o T Hehar 7 |

HRU(R):  UHifeH, UHiAT THg % Alshav J9TE i T HL <dl g |

18. 3UHI7T(A): 3d Ao U WS +7 hl IAAH ITTFETRU TG Jefdfd
2|

FRU(R):  TshHY YU IHEd-1T SATFEfehtor STaemd Jef¥ia il 2 |
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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), (¢) 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) : When glucose is added to water, an elevation in boiling
point is observed.

Reason (R): The lowering of vapour pressure causes elevation in the
boiling point.

16.  Assertion (A) : A, for weak electrolytes shows a sharp increase when the

electrolytic solution is diluted.

Reason (R): For weak electrolytes, degree of dissociation decreases
with dilution of solution.

17. Assertion (A) : Monobromination of aniline can be conveniently done by
protecting the amino group by acetylation.

Reason (R):  Acetylation decreases the activating effect of the amino
group.

18. Assertion (A): Manganese shows the highest oxidation state of +7 in 3d
series.

Reason (R): Transition metals show variable oxidation states.

56/4/2 <9 > ok P.T.O.



19.

20.

21.

22,

23.

56/4/2

Qs @

(%) TAAA AR TEEH % oo g WRSee oW & fohm YR w1 fo=reH

TIMAT ST & ? AU ST |

AT

(@) fergameht o gftnfva e | teee fFrm 3 womaress fomem g o

TehT <Rl feeraranelt fAfdq g1 8 2 te Iergwo &S |

CgH5Cl HF &I Ueshdl 2188 (A) Ueehigict! KOH o @19 Afufshan ik
CgHyp UEA I & WHIEHE Ueshd (B) 3R (C) &dl & | gHI UeehM
ETSEISHIRY fohT I T 2,3-SEHfYEeYH <d & | A, B 3R C &l TN

fafau |

N,O % oW ife forered 1 o feorres feftiad gier g fean S @

4
logk = 23.6 - 210K

<o sfifn 3 for B, et i |
R=8314J K ! mol ]

39 9 R A9 SdsU S -

(%) ITUIAT AR HRIHA H IFANT R T o |
(@) daTEl Td gl § 39T foma S B |
(
(

) FE i qe ufedl % o7 U Bl @ |
) for favwe 7€ Tar @ o giforeed | Swm § @ Sran R |

|

o

fefeTiad STagedSH axrsti o o1, 9.0, W fafEv .
(%
(

kC)

) [Cr(NHy)4(Hy0)51Cl,
) K3lALC,0,),]

4dx —=2

2x1=2



SECTION B

19. (a) What type of deviation from Raoult’s law is shown by a mixture of

ethanol and acetone ? Give reason. 2

OR

(b) Define Azeotrope. What type of azeotrope is formed by negative

deviation from Raoult’s law ? Give an example. 2

20. An alkyl halide (A) of molecular formula CgH5Cl on treatment with
alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular

formula CgH,,. Both alkenes on hydrogenation give 2,3-dimethylbutane.
Write the structures of (A), (B) and (C). 2

21. The rate constant for the first order decomposition of NoOj is given by
the following equation :

4
logk = 236 — 2x10°K
T
Calculate E for this reaction. 2

R=28314J K ‘mol ]

22. Name the cell which : 4dx —=2

(a) was used in Apollo Space programme.
(b) 1is used in automobiles and inverters.
(c) 1is suitable for hearing aids and watches.

(d) does not give a steady potential and is used in transistors.

23. Write IUPAC names of the following coordination entities : 2x1=2
(a) [Cr(NHj3)4(H,0)4]Clg

(b)  KylAlC40,),]
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24,  1-HATF-4-ATSIS o fot=H o foru f=fofiad o @ i-a1 Suh ekt

1 T g 3 AT ? 2
ONa Br
(%) @ + CH4Br (@) @ + CH50Na
NO, NO,
25. (%) Tafataa ifafsrnet & sarg fafa . 2x1=2

o CHO  giz NaOH
A 7
O +
. H
(i1) + HobNNH - CO - NH; ——

AYAT

(@) f=affaa suTawon i Afewan g =ren § Trgd i 2x1=2
(i) T | Suigsh T
i) sfcegss ¥ 1-BHATIHTA

Qus T

26. TOR 3T W CoH5Cl % oM Hife ardy foeed & e ffafaa sties

Ared gU e
C,H;Cl (g) — CyH, (g) + HCI (g)
TN T (s1) %l ¥ (atm)
1 0 0-4
2 100 0-6
3T fesrTes ufterfera i | 3

[feam a2 log 2 =0-3010, log 3 =0-4771, log 4 = 0-6021]
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24.

25.

26.

56/4/2

Which of the following is an appropriate set of reactants for the

preparation of 1-methoxy-4-nitrobenzene and why ?

ONa Br

(a) + CHgBr (b) + CH3ONa

NO, NO,

(a) Write the products of the following reactions :

@ O/ GHO Conc. NaOH
A

O +
(ii) + H,NNH - CO - NH, —+ >

OR

(b) Do the following conversions in not more than two steps :

(i) Toluene to Benzoic acid
(ii) Benzaldehyde to 1-Phenylethanol

SECTION C

2x1=2

2x1=2

The following data were obtained during the first order thermal

decomposition of CoHCl at a constant volume :

Experiment | mjme (g71) | Total pressure
(atm)
1 0 0-4
100 0-6

Calculate the rate constant.
(Given : log 2 = 0-3010, log 3 =0-4771, log4 = 0-6021)

<{a3> =

P.T.O.



27. A I=Agsh A (M = 122 g mol-1) s=fH § e W Tfora g fgaa
ST B R 27°C W 6-1 g Swoligeh 3T I 100 mL S § LR e

6:5 atm B, Al S=AIgh A 1 TUH fehaw gfasra grm ? 3
(feam 711 8 : R = 0-0821 L atm K~ mol™1)
28. Tfaifaa # @ fordl @17 o ST & . 3x1=3

(%) TANTHAl €Y TG & IR W [Fe(CN)6]3‘ o THhO b THR Hl
T HifT | (feam 71 B : Fe &1 T shATH = 26)

(@)  [PtClylen)y]?t IR & ST THTeRE ARAgd HIfVT |
() [NiCl?* SI{g=h™ 8 S&ih [Ni(CO), Siageeh™ g J=f| gFi
TIHARI & | T 2
(") 38 FHIEFEAl H1 W gy 9 Sig W foire g 91q 3TF 9
sftra 2 | 3Wedt forrre <1 T 3erEwe A |
29. fm=ffaa & wrwr i 3x1=3
( Sy 1 fufsen & ufa sfer Feitgs sraafus stfufsmamsia 7 |
(@)  ()-eqeF-2-3TA o reolehs 2, Tafy soH folel hrelq qTaY] 81 2 |
()  FARBHE Hl §¢ TEd A Sael 8 W@ S R |
(

) (1) Uk TR AfEd ERGIE i -SATere iRt firfshan faafau |

Gi) Tr=fafga iyt & 3care fafan .
OCH,4

+ HBr —»

(iii) WY Sl G H p-ATSIhHIa Afereh Teefia i 8 2 3x1=3
YT
(@) () & Ed g 5 bEre foRaa o o stfufsean o 2
(1) 91 HNOg, 3R
(2) @ NaOH 1 3ufedfd # CHCl; & 3R 3Weh 99amq

AT ERT ?

3

S—

30.

3

haa gHeR fafEe |
(ii) CH3ONa %I (CHg)3C — Br @ @1 AfUfshan 2-Afderard= <t 3
T % (CH3)5C — OCHg, F1 ? 2+1=3
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27.

28.

29.

30.

56/4/2

If benzoic acid (M = 122 ¢ mol_l) is associated into a dimer when
dissolved in benzene and the osmotic pressure of a solution of 6-1 g of
benzoic acid in 100 mL benzene is 6-5 atm at 27°C, then what is the
percentage association of benzoic acid ? 3

(Given : R = 0-0821 L atm Kt mol_l)

Answer any three of the following questions : 3x1=3

(a)

(b)
(c)

(d)

Explain the type of hybridization in [Fe(CN)G]?’_ on the basis of
valence bond theory. (Given : Atomic number of Fe = 26)

Draw the geometrical isomers of [PtClz(en)2]2+ ion.

[NiCl4]2_ is paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ?

Name the type of isomerism when ambidentate ligands are attached to
central metal ion. Give one example of ambidentate ligand.

Account for the following : 3x1=3

(a)
(b)

(c)
(a)

(b)

Benzyl chloride is highly reactive towards Sy1 reaction.

(+)-Butan-2-ol is optically inactive, though it contains a chiral
carbon atom.

Chloroform is stored in closed dark coloured bottles.

(i)  Write hydroboration-oxidation reaction with an example.

(i1)) Write the products of the following reaction :

OCHj,
@ + HBr —»

(iii) Why is p-nitrophenol more acidic than phenol ? 3x1=3

OR
(i)  What happens when phenol reacts with

(1) Conc. HNOg, and
(2) CHClg in presence of aqueous NaOH followed by acidification ?

Write equations only.
(i) Why does the reaction of CH3ONa with (CH3);C — Br give
2-methylpropene and not (CH3);C — OCHg ? 2+1=3

<15 > ok P.T.O.
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Qus ¥

FETIeTiGT 397 Ha-3TT9TRT 397 & | & H1 FagHIgas 76T 3R 137 71T 3971 & I
g |

31. U Y: A8, B8, UHISS, 3HISS, Scdlic JIfhl & o-dl 8 | A gggiem
eEE e st 3 g gk wifass o1 yarfaa gid 8 | Uesha WAl B
soiaed rH, Tifem qu gRgeH oed ®Re Wit gaE faeeet §
yfceenfyd Smfem garH & TRica IaTq ARehdT St g9Ifad +d & |
TR UHHT | Sorergi fomieeh 9 3199 Hg ShAY: &Rhdl H Jig T 3™
Hd 8 | TATZEISH W] R I gESIo THIVST shl Tl o1 ATfshar &
TR qUT e ICATE hl Tehid W THIE Wieteh, fgdiaes wd qofaes UHiAi hi
g ol faug & fau STerht 2 | Wifes ao™ # WHAT avg i 3ufedfd
THfess T 1 Afufsramsficrar =i 9¢ ot 8 | TR SEUSI—W e Srsus
g o IR (5hEH g WA gags, aRTEs, HHa adl TWH I i

1 wrve faRmT Iudey wUd @ |

(i) Tfafaa = e foemm 4 3Fhl pKy, A1 % 9¢d g¢ % H Safedd
@ﬁﬂl :

(i) e A g oAt @ du-fderes giar 8 TR oft Uil et g
YT AT H WA St B | /4 2

(iii) CyHgOy JTEH I Teh WTHICh AR A’ Feha ST & TR
S T HH R/ A B fAfta war g | A B, Bry 3R AWl
KOH % &1 Y i W CgH,N TEF 1 Teh b ‘C’qai 2 | A, B
3R C ! F=AN fafay |

AT

56/4/2 2



SECTION D

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

answer the questions that follow.

31. Amines are usually formed from nitro compounds, halides, amides,
imides, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and hydrogen bonding factors influence the stability of the
substituted ammonium cations in protic polar solvents and thus affect
the basic nature of amines. In aromatic amines, electron releasing and
withdrawing groups, respectively increase and decrease their basic
character. Influence of the number of hydrogen atoms at nitrogen atom
on the type of reactions and nature of products is responsible for
identification and distinction between primary, secondary and tertiary
amines. Presence of amino group in aromatic ring enhances reactivity of
the aromatic amines. Aryl diazonium salts provide advantageous
methods for producing aryl halides, cyanides, phenols and arenes by
reductive removal of the diazo group.

Answer the following questions :

(i)  Arrange the following in the increasing order of their pKj, values in
aqueous solution : 1

CoH;NH,, (CoHy),NH, (CoHs);N

(i1) Aniline on nitration gives a substantial amount of m-nitroaniline,
though amino group is o/p directing. Why ? 1

(i) An aromatic compound ‘A’ of molecular formula C-;HgO, on
treatment with aqueous ammonia and heating forms compound ‘B’.
Compound ‘B’ on heating with Br, and aqueous KOH gives a
compound ‘C’ of molecular formula C;H;N. Write the structures of
A, B and C. 2

OR

56/4/2 7> ok P.T.O.



(it) & IqTEl I < gu Ffafaa sifufsrnett v qof Hifse 2x1=2
NH,

(1) @ + Bry (aq) —

Ny CI”

(ii) NaNOo/Cu, A~

32. SGGF 3 SAfed Wd AT W FHEIEES, WM, <o 3, fdfue, ofe |
e d & | FElEsge, gav U Uiiciesgiad! Ufcegse Iuan hieH
AT & A Fld & b AA-3TTEA T 38 YR hi $HhISAT I Bl & | S8
I& &9 9 o Gygl § ik foRaT T @ — HFIHHSS, SATHIERsS 3R
IITAREE | THIAHUSS TTEhIHISHh 94 gRI JSohl STEHhUSS I Thid,
HIcerd AT TiicTHohss S W IR da™ 91d & |

T S A uﬁzﬁqa@ﬁaﬁ%wﬁsﬁﬁ%mﬁmg@@ﬁ

3 | T8 UHMI 37 3TeRdsh UHHI 317 HedTd @ | TIEHT hl T=q1 @ 3+|o¢7|<1
1 A =R e Tl | forn 51 wehar g rwfq wefie, fodiess, g w@

Tqsh TLEHTE AT Yedeh & g shl g1 | 31f¥eh SIidd 81d 3 |

(i)  TATShITaleesh 9¢ 3 UCEE 94 H - 37T g 2 1
(i)  H-G THHT 37, TaFeh UHHT 377 Shadd & ? 1

(iii) Hl hl = JeR 6l fodiaes g@=an =1 2 2 Tl @ i &+
am faRau S 9iEH i fgdies 3R qafiess S=Hstl ol TIRicd YeH

Hd 7 | 2
AYAT
(iii) o IGTE Higd WM o Tohcieptol i IRUTNG HIfT | fohdiento &
S MEHT <Al fopa ge=ATaTl <ht SAfarek Gfshadr 98 81 St 8 2 2
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(iii) Complete the following reactions giving main products : 2x1=2
NH,

(1) + Bry (aq) —>

Ny CI”

) (i) HBF,
(ii) NaNOo/Cu, A~

32. Living systems are made up of various complex biomolecules like
carbohydrates, proteins, nucleic acids, lipids, etc. Carbohydrates are
optically active polyhydroxy aldehydes or ketones or molecules which
provide such units on hydrolysis. They are broadly classified into three
groups — monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to form
disaccharides like sucrose, maltose or polysaccharides like starch and
cellulose.

Another biomolecule : proteins are polymers of a-amino acids which are
linked by peptide bonds. Ten amino acids are called essential amino
acids. Structure and shape of proteins can be studied at four different
levels i.e. primary, secondary, tertiary and quaternary, each level being
more complex than the previous one.

Answer the following questions :

(i) What is the difference between a glycosidic linkage and peptide
linkage ? 1

(11) Which amino acids are called essential amino acids ? 1

(iii) What are the common types of secondary structures of proteins ?
Write any two forces which stabilise the secondary and tertiary
structures of protein. 2

OR

(iii) Define denaturation of protein with an example. During
denaturation which structures of protein lose their biological
activity ? 2

56/4/2 ok P.T.O.
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33.

34.

56/4/2

Qs &

SACSaTES hl 2,4-STETSE B HASES T M hl LT iU |

o

o

fefetiad It | & -1 77 31T T § ?

FyC @— COOH 391 HyC Q—COOH

SIS AT ¥ Felg TEeh gHiel faRaw |

UfceaTss] 3R hieHl o o-FEGIS THIIST hl Thfd TFid T Bidl g ?
IAfeegse 3N diigsh 37 | fave & & fou vl wdeqo
fetfea | 5x1=5

1)

(i1)

1)

(i)

o o

298 K W f=faifgd @@ &1 fagq-aes® s@ (emf) di&hfcta
Al(s) | AP* (0001 M) || Ni** (0-1 M) | Ni ()

fenmng:E ., =-166V,E =-025V,log 10 = 1]
AlI°t /Al N

2% /Ni

Teh IATCE oh! HEEAl ¥ SATEAT hifvg foh Jaa faegd-sTaeedi i
ifd gedt fagd-saees & g AL, HIGK Feshdl (Ap, ) I C1/2
% foudia uTed a5k & SfgdyH o J1d R AYG R T8I R | 3+2=5

AT

NHZ 3 C1™ 3T <hl A ATeAshdTd a3 738 S em2 mol!

M 762ScmZmol™! F1 01 MNH,Cl s <Tcehdl
129 x 102 Sem™1 2 | 39h! AIe =Toiehdl 3T foRs= |

9iEhicTd It |
298 K W f=fafga sifufsen & fou s1d-9@ fava wfewfoa
ST

Zn?* + 26 — Zn

Ife [Zn?*1 =01 M 3R E° 5
In“Yt /7Zn

E HH

=—-076V? | 3+2=5



SECTION E

33. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.

(b)  Which acid of the following pair is a stronger acid ?

FyC O COOH or HyC @ COOH

(c) Write the chemical equation involved in Rosenmund’s reduction.

(d) Why are o-hydrogen atoms of aldehydes and ketones acidic in
nature ?

(e) Write a chemical test to distinguish between Benzaldehyde and
Benzoic acid. 5x1=5

34. (a) (1) Calculate the emf of the following cell at 298 K :
Al(s) | AI** (0-001 M) || Ni** (0-1 M) | Ni (s)

[Given : E° --166V, E° =—0-25V,log 10 = 1]
AI3t /Al Ni2* /Ni &

(i1)) With the help of a graph explain why it is not possible to
determine /\:I1 for a weak electrolyte by extrapolating the

molar conductivity (A, ) versus CY2 curve as for strong
electrolyte. 3+2=5
OR

(b) 1) The molar conductivities of NH:Lr and Cl ion are

738 S cm? mol ® and 762 S em? mol - respectively. The

conductivity of 0-1 M NH,CI is 1-29 x 102 S em™L. Calculate
its molar conductivity and degree of dissociation.

(ii) Calculate the half-cell potential at 298 K for the reaction
Zn%* + 2 — > 7n

if [Zn?*1=0.1M and E° - _0-76 V. 3+2=5
Zn2+ /7Zn
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35. (%) () Tm=ffea & fow swror e
(1) Zn2* A9 TEH @ Jafeh NiZ* dau T gid 3 |
(2) Cr%* U Jdd A9 3 |

(3) TSHHY GTGT AT ST ATk I AfshardTd gIid 7 |

() (1) I7 3R, 3R (2) Fe+ A& & @Y 3T+l HIegH § MnO)

& ATerdteRReh foham & foru emafaes aftestor fefiau | 3+2=5
e
(@) ()  3d guft T THA G137 h q ATFHI-GTg KM oh AW fARGT

o 1q ot aw & aue ATl STaTr ehkid Sl 3 |

(i) KgCryOy Toe¥ W pH | Jhg 1 T I9E BT § ?

(i) Cut STty foerm o T = T8 & 8 2

(iv) OIS it o Teh HGET 1 10 FdTST ST +4 IR0 el

T o ToTw weit-wifd ST ST 2
(v) 3d 9t & @ ql & AW faRgw S fma soeiNe fomd
yefdfa @ 2 | 5x1=5
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35. (a) () Account for the following :

(1) Zn2* salts are colourless while Ni2+ salts are coloured.
(2) Cr?tisa strong reducing agent.

(3) Transition metals and their compounds show catalytic
activities.

(ii) Write the ionic equations for the oxidizing action of MnO:L in

acidic medium with
(1) I ion,and
(2) Fe?*ion. 3+2=5

OR

(b) () Name two oxometal anions of the 3d series of the transition
metals in which the metal exhibits the oxidation state equal
to its group number.

(i1) What is the effect of increasing pH on a solution of K,CryO- ?

(iii) Why is Cu® not stable in aqueous solution ?

(iv) Name a member of Lanthanoid series which is well-known to
exhibit +4 oxidation state.

(v) Name two elements of 3d series which show anomalous
electronic configuration. 5x1=5
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T 4597 :

FHETfTRET 145971 %1 aga TIae1 & Tieq S 37T G & 91 By :
(i) 3T ¥T-77 935 J97 & | @4t 397 A4t & |

(i) TBIH-97GId @USI 4 a9iflsid8d-a&, @, T, 909 & /

(ili) WUZ & T 97 &1 1 T 18 7% Fglashedid J#R & Uh-Ueh 3% & Jo7 & /
(iv) WIS W T J97 G&I7 19 T 25 % 37Id TY-FT0T THR & 1-31 37 & Fo7 8 |
(v) @Y T 97 T&I7 26 @ 30 T TY-FT0T IR & diA-diT bl & J97 & |
(vi) @UE T F J97 G&I7 31 9T 32 HG-IIRT WR-¥T 3h] F F77 8 |

(vii) VS T H J77 G133 § 35 315-3tIT FHR & Gier-qia 371 & o7 & |

(viii) Y¥7-97 § a7 lashcq 787 1337 737 8 | T, @vs @ & 2 Yl H, GUS T & 2 Yl
A @V g 32 3% § ay @8 & & 2 99 § Hdle faheq &7 JraegrT a7 77

g1
(ix) Sepat &1 39T afdd & |

Ug &
597 G&IT 1 d 18 T TEIAHcIT JhR & Th-U 37% & J97 & | 18x1=18
1.  3ifieh CaCly . 6HyO Ta | quican fonifora &1 Sirdm & | 9 1% e 97 :
(a 9 (b) 6
(¢ 3 d 4

2. A>3 TR i fREN I hife i AfulsRan & faw, o Tfietn i oen

fSRaIT ST HohdT ?

@) k= [A]ot— A] B k= [A] —t[A]o
¢ k= (Al —[A] d) k= (Al —[A] .t
2t 2
3. fmfafed Cu?t garssl & & sH-A1 @ &7 7 ?
(a) CuBr, (b)  Cul,
(c)  CuCl, (d)  CuF,
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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 8 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. 18x1=18
1. A compound CaCl, . 6H,0 undergoes complete dissociation in water. The
Van’t Hoff factor 7’ is :
(@ 9 (b) 6
(¢ 3 d 4
2. For a zero order reaction of the type A — products, the rate equation
may be expressed as :
Al —|A A[-]A
- Al —1A
(c) k = [A]O [A] (d) k = [ ]O [ ] .t
2t 2
3. Which of the following Cu?* halide is not known ?
(a)  CuBr, (b)  Cul,
(c)  CuCl, (d)  CuF,
56/4/3 3> ok P.T.O.



frfctigd FaaTeTl H ¥ HH-H1 o-D-ehi™ i HEUT Hdl 8 ?

CH,0OH CH,OH
H O H H O OH
(a) on b) on T
HO OH OH
H OH H OH
H H
H A O CH,0H H O oH
(© }<H o @ H O}{
OF N} OH OH \{. I CH,0H
OH H OH H

A [Cr(Hy0)6]Clg, [Cr(Hs0)5ClICL, . HoO 3R [Cr(Hy0),Cl,ICl . 2H50
quid 8 :

(a) gt GHEE™EA (b)  SATHA FHTGHI

(¢c)  3ATIAA GHISIIC] (d) TS THTEIE

frafifad § & H-81 UeehF 377 3N oS gRI e Ueehlgidl odl
22
(a) 2-=IH (b) 2=

(¢ WA d 1N

& A3eeSA 1 &7 R "ig HCl & &y Ry foham Jrar 8, df s+ o
3UTE R

(a) @ NH,

NH3 CI

v -
@ {0
ob i o



Which of the following structures represents o-D-glucose ?

CH,OH CH,0OH
HA O H HA O OH
(a) OH H (b) OH M
HO OH OH
H OH H OH
H H
H A O CH,0OH H O  OH
H H
(c) 0 (d) O}{
H H
OH OH OH /' CH,0H
OH H OH H
The compounds [Cr(H50)]Clg, [Cr(Hy0);ClICl, . HyO and
[Cr(Hy0),Cl,]Cl. 2Hy0 exhibit :
(a)  Linkage isomerism (b)  Geometrical isomerism
(c) Ionization isomerism (d) Hydrate isomerism

Which of the following alkenes on acid catalysed hydration gives a
tertiary alcohol ?

(a)  2-Butene (b)  2-Methylpropene
(c) Propene (d) 1-Butene

When nitrobenzene is heated with tin and concentrated HCI, the product
formed is :

w L
@NHg cr
@ L0
g )

<5 > 2 P.T.O.



10.

11.

12.

13.

56/4/3

1-%e-2-FATIYA <t Uehigielt KOH & |1y Afifshan gea: <t 2 -

(a)  1-%Ha9dH (b)  3-HiAAYdH

()  1-HAIUA-3-3TTA (d)  1-RHANEE-2-31TA
T’ﬁ% bl ‘v'f?%l'lTUT % :

(a) Tageq uspH

(b)  IHNI-TEH TshH
(c) Toegq-tamtTes wshm
(d)  JIY=IF YshH

At < T S foreft wrarfies Srfufshan # wem sifufshan +td &, T "™

Bl 3
(a)  TTIfeha <A1 TfshauT SHolt <hl

(b)  AfHfsRan sl ife

(c)  ATfshan shi TTgiehaHId Shi
d)  3rfyfspa <1 sTifuerepar <

o ~x N

T FEigRge § § -8 J-3T09e 8 T Thd IR fioeed <
g7

(a) TP (b) AFT
(¢) W™ d) d@E
frefafiga o @ form foerfim < ot @ “Fahem’ gt 2 2
(a) foerfim A (b) foeafm D
(¢c) Toei= B (d) feerfmm C

feforRaa § @ a1 VEiea’ 2 2
HSC\ /O — CH2

(b) C |
HyC~~ 0 -CH,

_OCHj

() CHg-CHI_ G
3

OH
(@ CHy-CHZ
OCHj
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10.

11.

12.

13.

56/4/3

Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :
(a) 1-phenylpropene (b)  3-phenylpropene
(c) 1-phenylpropan-3-ol (d) 1-phenylypropan-2-ol

Corrosion of iron is :

(a) a decomposition process
(b)  a photochemical process
(c) an electrochemical process

(d) areduction process

The number of molecules that react with each other in an elementary
reaction is a measure of the :

(a)  activation energy of the reaction
(b)  order of the reaction
(c) stoichiometry of the reaction

(d)  molecularity of the reaction

On hydrolysis, which of the following carbohydrates gives glucose and
galactose ?

(a) Sucrose (b) Lactose

(¢) Maltose (d) Cellulose

The deficiency of which of the following vitamins causes ‘Rickets’ ?
(a) Vitamin A (b) Vitamin D

(¢) Vitamin B (d) Vitamin C

Which of the following is an ‘Acetal’ ?
H3C -0~ (|3H2

(b) C
HyC~~  0-CH,

_OCH,

3

OH
(d CHg- CH<OCH
3
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14. IIhAh fohtea & § fohtea & fodred Sofl (A,) SR BT &

4 9
(a) 5 Ao (b) Z Ao
4
© A d  2A,

Uy7 &7 15 @ 18 & o0, @ &7 30 70 § — (974 v &1 sif9saT (A) aoar
g@R &1 FRUT (R) GRT 3l (e 71 § | 37 941 & &gl 3¢ 719 130 77 @ist
(a), (b), (c) 37T (d) & @ ga T |

(a) AMMHAT (A) 3T SR (R) SHT Tl & W SR (R), AR (A) I
g ST HLdT 2 |

(b)  SAMNIHAT (A) 3T HRU (R) THI T& &, T BRI (R), AMMHeT (A) i
& SR gt il 8 |

(c)  ANTHAH (A) HEl B, g SR (R) TAd 7 |
d) 3w (A) TeId 8, T HROT (R) TE 7 |

15. 3797 (A): & A § NaCl foemn Sar 8, o fedies #§ a9 gfeqa fomam
ST 8 |

FRU(R):  TIct= 1 9157 T9 & ST & [ST8eh R0l fgHTes # Ta-H gidl

g |

16. 37997 (A) : UM 1 THSHAT THHAT THg o1 WEifead g aiafea s
ImET @ fepan ST Eehat B |

FRU(R):  EHIfeeq, THAY T o AfhAv I9TE i HL <Al B |

17. Y%7 (A) : T foeq-maeaeal f Hma Jiok el (A, ) & Ay, &
faulia ¢12as & afgdym & e fopam <11 Teha 2 |

HRU(R):  god fagd-gedi o fau AL, Sy [ &1 39an w6
Ted sht ST B |

18. 39%H97(A): E a2t /cu

PRI (R): Al ALH® I QAT Ay, gHO T &1l 2 |

56/4/3 ok
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14. The crystal field splitting energy in tetrahedral crystal field (A;) is equal to :

4 9
(a) 5 A() (b) Z A()
(© %AO @ 2,

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) : When NaCl is added to water, a depression in freezing
point is observed.

Reason (R): The vapour pressure of solution is increased which causes
depression in freezing point.

16. Assertion (A) : Monobromination of aniline can be conveniently done by
protecting the amino group by acetylation.

Reason (R):  Acetylation decreases the activating effect of the amino
group.

17. Assertion (A) : Limiting molar conductivity (/\:n) is obtained by the

extrapolation of the A, versus CY2 curve of strong
electrolyte.
Reason (R) : /\;)n for weak electrolytes is obtained by using

Kohlrausch’s law.

o

18. Assertion (A): E Cu?+ /Cu

is positive (+0-34 V).

Reason (R):  Copper has high AaHO and low Ahdeo.

56/4/3 <9 > ok P.T.O.
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19. fmfciRea % .3 H.u.d. am fafaw 2x1=2
(%)  [Colen),(H,0)CN)I**
(@) [Ni(NHy)ICl,

20. 39 9d 1 90 Id15C AT dx = =2

) STHIA! STANE HIIshH H ITFT fohaT 7T o7 |

) aTEl TE el § 39T TR Sran B |

) e A qn Hiedl % oY Iugh gt R |

) for fave 7 Tar § it gifsreetl § Swiv & o A @ |

3

@

(
(
(T
(

o

21. (&) UG 3R THeH & oo g wRee frm & form yoor o1 fa=em

T ST & 2 ShR0T i | 2
HAAT
(@) Trganeht = gitnfvg Hifse | tsee w9 oo faaem g foea
TR o1 feraraeft ffia grar 8 2 o 3grer i | 2
22. (&) Tafaftaa afufsranet & sarg fafe . 2x1=2

6 CHO  giz NaOH
A 7
O +
.. H
(ii) + H,NNH - CO - NH, —

aroran
(@) f=fafaa st i Afteran g =ron § g KIS 2x1=2

(i) TR ° Seligsh T

Gi) Safcease @ 1-BfawdATa
56/4/3 2




19.

20.

21.

22,

56/4/3

SECTION B

Write IUPAC names of the following :

(a)
(b)

[Co(en)y(H,0)(CN)|**
[Ni(NH;),]CL,

Name the cell which :

(a)
(b)
(c)
(d)

(a)

(b)

(a)

(b)

was used in Apollo Space programme.
is used in automobiles and inverters.

is suitable for hearing aids and watches.

does not give a steady potential and is used in transistors.

2x1=2

What type of deviation from Raoult’s law is shown by a mixture of

ethanol and acetone ? Give reason.

OR

2

Define Azeotrope. What type of azeotrope is formed by negative

deviation from Raoult’s law ? Give an example.

Write the products of the following reactions :

@ @f GHO Conc. NaOH
A

0
+
(ii) + H,NNH - CO - NH, —+ >

OR

Do the following conversions in not more than two steps :

(1) Toluene to Benzoic acid

(ii)) Benzaldehyde to 1-Phenylethanol

1> =

2x1=2

2x1=2

P.T.O.



23.

24.

25.

26.

27.

N,Op o T2 HIfe forered o1 o feeries FHeferiad gefiertor gra fea St 2

4
logk = 23.6 - 210K

39 IAtfsRan & fau E, 9iefad i | 2
R =8314J K mol 1]

CgH;5Cl AUES 1 Ufeshl 2alss (A) Ueehlaictl KOH % €19 Tishan shteh
CeHy, FEF o1 & THETE Vehld (B) X (C) &1 3 | gFi Uoeh
gTsgIoHIRY fohT I T 2,3-SEHIYE@sYeH ¢d &8 | A, B 3R C sl T=AN

fafu | 2

TIHTA o 3TFA Fsie & Ui s <hl fepanfarfer feafaw | 2
Qug T

g & s i . 3x1=3

(%) Sy1 Afufsean 6 vfd af~e Feiirss Tcafe srfufsramsfia & |
(@)  (+)-5YH-2-311cA YauT TEIh &, I $HH fohict SHre T BT & |
() FANBE hl w5 Ted TIH Siad § W@ S 2 |

R E W CyH5Cl & JIW Hife adE faeed & e FHfaiad stiss
Ared ga e
CoH;Cl (g) — C,H, (g) + HC1 (g)

T T (s-1) %d ¢ (atm)
1 0 0-4
2 100 0-6
a1 ferte aftefera i | 3

[feam TR0 R : log 2 = 0-3010, log 8 = 0-4771, log 4 = 0-6021]

56/4/3 12> =
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24.

25.

26.

27.

56/4/3

The rate constant for the first order decomposition of N,O5 is given by

the following equation :

log k = 23-6 —

2x10%K

T

Calculate E for this reaction.

R=8314J K ' mol

An alkyl halide (A) of molecular formula CgH,5Cl on treatment with

alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular

formula CgHy,. Both alkenes on hydrogenation give 2,3-dimethylbutane.
Write the structures of (A), (B) and (C).

Write the mechanism of acid dehydration of ethanol to yield ethene.

SECTION C

Account for the following :

(a) Benzyl chloride is highly reactive towards Sy1 reaction.

3Ix1=3

(b) (#)-Butan-2-ol is optically inactive, though it contains a chiral

carbon atom.

(¢) Chloroform is stored in closed dark coloured bottles.

The following data were obtained during the first order thermal

decomposition of CoHCl at a constant volume :

C,H;Cl (§) —> C,H, (g) + HCI (g)

Experiment Time (s_l) Total pressure
(atm)
1 0 0-4
100 0-6

Calculate the rate constant.
(Given : log 2 = 0-3010, log 3 =0-4771, log 4 = 0-6021)

<{a3>

P.T.O.



28. Il Silgsh A (M = 122 g mol-1) s # =i W TG gt fgad
AT B R 27°C W 6-1 g dwligeh 3T I 100 mL S § WRER0 e
6:5 atm &I, Tl SwaIlgeh T T WIUH foha Sferd T 2 3

(feam 711 8 : R = 0-0821 L atm K~ mol™1)

29. (%) (1) U 3CTEW AEd FRSII-ATerefiertur Afdrfshan foafgu |
(i) Fr=faRaa sifufsean o 3Icurg forfaw
OCH,
+ HBr —

(iii) I I GO § p-ATSeIhAIG ATh AT i 7 ? 3x1=3

AT

(@) () o g1 g T& BHa Aefalaa & @y srfufskn w2
(1) ®ig HNOg, 31
(2) e NaOH 1 3ufedfd § CHClg ¥ 3R 35 ¥4

ITFATRLTT GRT ?

hae arfieRtur faRau |
(i) CH30Na &l (CHg)3C — Br o @1 14k 2-Afoaad= <ot 2
T 76 (CH3)3C — OCHg, It ? 2+1=3
30. Tm=fifga ¥ @ 6l 717 & S R . 3x1=3

(%) EAIShal ey gid & YR W [Fe(CN)gl>™ # He0l &% TR
T HIfT | (feam 71 B : Fe &1 T ShATH = 26)

(@) [PtCly(en)y]?t ARF o SATHATT UG ARRGA i |

(M) [NiCly)?> ogreshd & S [Ni(CO),l iigrahia & J=fu gHi
TN & | FT 2

(F) 39 FHEIEd H1 AW fARaw 9 i3 39! foie hgia 91g oTeH 9
fYd 8 | 3ued! o &1 T 38w dife |

56/4/3 ok
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28. If benzoic acid (M = 122 g mol_l) is associated into a dimer when
dissolved in benzene and the osmotic pressure of a solution of 6-1 g of
benzoic acid in 100 mL benzene is 6-5 atm at 27°C, then what is the

percentage association of benzoic acid ? 3

(Given : R = 0-0821 L atm K~ mol ™)

29. (a) ()  Write hydroboration-oxidation reaction with an example.

(i1)) Write the products of the following reaction :

OCHg
@ + HBr —»

(iii) Why is p-nitrophenol more acidic than phenol ? 3x1=3
OR
(b) () What happens when phenol reacts with

(1) Conc. HNOg, and
(2) CHClg in presence of aqueous NaOH followed by

acidification ?
Write equations only.

(i) Why does the reaction of CH3ONa with (CHg);C — Br give
2-methylpropene and not (CH3),C — OCHg ? 2+1=3

30. Answer any three of the following questions : 3x1=3

(a) Explain the type of hybridization in [Fe(CN)6]3_ on the basis of

valence bond theory. (Given : Atomic number of Fe = 26)

(b) Draw the geometrical isomers of [PtClz(en)2]2+ ion.

(c) [NiCl4]2_ is paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ?
(d) Name the type of isomerism when ambidentate ligands are

attached to central metal ion. Give one example of ambidentate
ligand.

56/4/3 <15 > ok P.T.O.
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Qus ¥

HEA1TIGd 397 Sa-STTE9IRT J97 & | 9 &l TEer1gas e 37K 1T 7T o1 & IR
17T |

31. SI9-0 3T SAfed wd I SI¥ HEIEEe, TeH, =aeih 3w, ffvs, e |
fietht d 2 | reiEEge, Yaul qUish difclgrsgiadl Ufeggise fuen HicH
JYGT & A Bld @ oeh AA-3TTEA T $H YR hi $HhISAT I Bl & | S5
& ®9 ° o1 9gl § Ffihd fohal T 8 — AHIERIES, AhTEHse 3
IITTARES | AHIHhUSE TASHIHISH d¢ GRI JSHL SFHHBUSS w8 hid,
HTeeld AT UifcTiehss S TTE 3 Jeelid a91d 8 |

I G A : GEH o UHMA! ST o qgAh @ Al ULES AWl gRI IS B
3 | 58 U TR STTavHsh UM 3TF hEdid @ | WA hl FLEHT Td TR
1 I TR T TqU W FoRaT ST FehaT 7 1Tq TnetHes, fedtaes, qdiEe w@
TIqh TLEHTE T Tedeh & qd shi gar1 | 31feeh Sied 8id & |

(i)  TAEhITYfEH 99 3 LS 99 H 7 3T 2 ?
(i)  H-G THHT 37, 3TaFeh UHAT 37T hadd & ?

(iii) WIHl S W= JhR 6l fodiaes g=an =1 2 2 fedl & i &+
am fafgu s UéF & T iR qdies at=metl i TRicd SgH
A8 |

AT

(iii) U 3aTe0 Higd WA & fasheiertor sl aRwiva shifsrg | feshdiertar <
S T bl fopa gx=mTeTt hY SAfaes afshaar 98 81 S @ 2
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SECTION D

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

answer the questions that follow.

31. Living systems are made up of various complex biomolecules like
carbohydrates, proteins, nucleic acids, lipids, etc. Carbohydrates are
optically active polyhydroxy aldehydes or ketones or molecules which
provide such units on hydrolysis. They are broadly classified into three
groups — monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to form
disaccharides like sucrose, maltose or polysaccharides like starch and

cellulose.

Another biomolecule : proteins are polymers of a-amino acids which are
linked by peptide bonds. Ten amino acids are called essential amino
acids. Structure and shape of proteins can be studied at four different
levels i.e. primary, secondary, tertiary and quaternary, each level being

more complex than the previous one.
Answer the following questions :

(i) What is the difference between a glycosidic linkage and peptide
linkage ? 1

(11) Which amino acids are called essential amino acids ? 1

(iii)) What are the common types of secondary structures of proteins ?
Write any two forces which stabilise the secondary and tertiary

structures of protein. 2

OR

(iii) Define denaturation of protein with an example. During
denaturation which structures of protein lose their biological

activity ? 2

56/4/3 7> ok P.T.O.



32. U UM: A1321, BSS, UNTSS, SHIZE, Scalfe ARl & st & | I BIggiom
aeEe e widt 8 g gk ifass 1o ywifad g1 8 | Ufesha Ul o
sl arH, Tifem dun gReem sew #ne Wit gd faeeet o
yfeeenfyd STifam g & T AYfq dWehal ol JuTfed *d 8 |
wifes Wil | soiag fomies 9 T9ES HE AN HRehd § Jig Ud B
Hd 7 | TGS THTY] T UM FIES THIUST <hl H&T 1 AR
YRR qAT T IcUTG <l Tohfd W YHE Wafies, fgdiess @ qolees il
ggaH adl faug & fau Imerl & | WHlds aag o viFl ag 61 3ufedfd
Ui Ul i ATfRATierar it 951 ot B | YRS SUSAI dEur SEu
g o UARH HShrE gl U gaTss, RMEs, BHia ad1 UH I
1 avue fafeat Suerey a8 |

Frtafaa yeat & 3w &S -
(i) Ffafaa = e foema § 37kl pKy, A1 % 9¢d gT H H Safedd
@'%IQ: 1

C,H;NH,, (CoHg),NH, (C,Hy);N

(i)  FEY WA ag oAt @ Gu-Fderes siar 8 TR ot Ul et g
JYT WA § WA <t B | A 2 1

(iii) C7HgOy JTEH T Teh WTHICh AR A’ Tehd ST & TR
3T T G ) A B fffa wxar 8 | Afies B, Bry 3R Sl
KOH % &1 Y i W CgH,N TEF 1 Th b ‘C’qai 7 | A, B

HN C =l w=A ferfien | 2
YT
(i) @ 3c9TGl =l od gQ FfaRad stfufseaneti =6t qui Shife 2x1=2
NH,
(1) @ + Bry (aq) —>
Ny CI”

- (i) HBF,
(ii) NaNOo/Cu, A~

56/4/3 2



32. Amines are usually formed from nitro compounds, halides, amides,
imides, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and hydrogen bonding factors influence the stability of the
substituted ammonium cations in protic polar solvents and thus affect
the basic nature of amines. In aromatic amines, electron releasing and
withdrawing groups, respectively increase and decrease their basic
character. Influence of the number of hydrogen atoms at nitrogen atom
on the type of reactions and nature of products is responsible for
identification and distinction between primary, secondary and tertiary
amines. Presence of amino group in aromatic ring enhances reactivity of
the aromatic amines. Aryl diazonium salts provide advantageous
methods for producing aryl halides, cyanides, phenols and arenes by
reductive removal of the diazo group.

Answer the following questions :

(i)  Arrange the following in the increasing order of their pKj, values in
aqueous solution : 1

CoH;NH,, (CoHy),NH, (CoHs);N

(i1) Aniline on nitration gives a substantial amount of m-nitroaniline,
though amino group is o/p directing. Why ? 1

(ii1)) An aromatic compound ‘A’ of molecular formula C;HgO, on
treatment with aqueous ammonia and heating forms compound ‘B’.
Compound ‘B’ on heating with Br, and aqueous KOH gives a
compound ‘C’ of molecular formula CgH-N. Write the structures of

A, B and C. 2
OR
(iii) Complete the following reactions giving main products : 2x1=2

NH,

(1) + Bry (aq) —>
Ny CI”

(1) HBF
(2) : >

(i) NaNOo/Cu, A~
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33.

34.

56/4/3

Qs &

G)  T=fafed < fou s &
(1) Zn%* @1au TEF & Sefe Ni2* 9o TfiF 8d 2 |
(2) Cr?* U Yo 9= 2 |
(3) TSHHY €U qAT 3k AlfTTeh SCIEHIT HsharaTd g & |

() (1) 17 3R, 3R (2) Fe+ A % @Y 3 A1e7H § MnO),

i ATFefirres fhan o foru st aviestr forflae | 3+2=5
reran

(i)  3d 2oft T FhEU gTgSTi <k q El-ATg RO & A fefEg
e arg ot T o T SRR TawT Yefid it @ |

(i)  KoCreOy Toea R pH | Jhg 1 T I9E BIal § ?

(i) Cut el foerm o corft =i 7 2ar 2 2

(iv) IS it o Ueh TS T ITH FATST S +4 TR0 STTLeT

29 o foru weft-wita S Sman 2 |
(v) 3d 9t & @ q=t & AW faRgw S rEa soiNe fom
Eﬁﬁﬁﬂmél 5x1=5

SrATCSEIES i 2,4-BTEATSLIBHASISSH hl TTEHT T |

fFfeTRad ITa | | -1 30 (9% Jad & ?

O COOH i@l H,yC —Q— COOH

USIgS TTH | Helg Tai-e gHieh fafay |

Ufeegsel 3R HIHl o o-FEGH TS hl Thid T Fi Jidl
g7

drafeegge 3R dullgsh o 0 fade @ & fou vamtes wem
fafEu | 5x1=5

E HH




SECTION E

33. (a) (1) Account for the following :
(1) 7n>* salts are colourless while Ni2+ salts are coloured.
(2) Cr**isa strong reducing agent.

(3) Transition metals and their compounds show catalytic
activities.

(ii) Write the ionic equations for the oxidizing action of MnO; in

acidic medium with
(1) I ion,and
(2) Fe?* ion. 3+2=5

OR

(b) () Name two oxometal anions of the 3d series of the transition
metals in which the metal exhibits the oxidation state equal
to its group number.

(i1) What is the effect of increasing pH on a solution of K,CryO- ?

(iii) Why is Cu™ not stable in aqueous solution ?

(iv) Name a member of Lanthanoid series which is well-known to
exhibit +4 oxidation state.

(v) Name two elements of 3d series which show anomalous
electronic configuration. 5x1=5

34. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.
(b)  Which acid of the following pair is a stronger acid ?

F3C O COOH or HyC @ COOH

(c)  Write the chemical equation involved in Rosenmund’s reduction.

(d) Why are o-hydrogen atoms of aldehydes and ketones acidic in
nature ?

(e) Write a chemical test to distinguish between Benzaldehyde and
Benzoic acid. 5x1=5
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35.
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1)

(i)

1)

(i)

298 K W F=faifgd @@ &1 for[q-ames® s (emf) di&hfcta
Al (s) | AI** (0-001 M) |l Ni** (0.1 M) | Ni (s)
[ﬁmTP:IT%:E; =-166V, E° =-025V,log 10 = 1]

13+ / Al NiZ* /Ni
Ueh TG shl TERAT ¥ AT HifT fob yaar foggq-staerest i

wifd geat fagd-smees & g AL, HiGK Feshdl (A, ) I C1/2
o Toadta T ok o AfgAIF A {Id RAT AVE R TG 8 | 3+42=5

AT

NH,, 3t CI” 315 I HIeR =TT 7T 73-8 S cm? mol-1
3R 7628 cmZmol! F1  01MNHCl H <Terehdl
1-29 x 1072 Sem~1 3 | 3T HIGK =TdAshdl R forie #m

qierfetd HIfST |
298 K W ffafiga sifufsranr & fow srdew favwa afewfea
+HIfST

Zn*t + 2¢” — > Zn

e [Zn?*) =01 M 3R EZ 2 1 —_076V? | 3+2=5
n n




35. (a) () Calculate the emf of the following cell at 298 K :
Al(s) | AI** (0001 M) [l Ni** (0-1 M) | Ni (s)

[Given: E’ =-166V,E_, =-025V,log 10 = 1]
AlI°T /Al Ni“T /Ni

(i1)) With the help of a graph explain why it is not possible to
determine /\:I1 for a weak electrolyte by extrapolating the

molar conductivity (A,,) versus Cl2 curve as for strong

electrolyte. 3+2=5

OR

(b) 1) The molar conductivities of NHZ and Cl ion are

73-8 S cm? mol ® and 762 S em? mol respectively. The

conductivity of 0-1 M NH,CI is 1-29 x 102 S em™L. Calculate
its molar conductivity and degree of dissociation.

(i1) Calculate the half-cell potential at 298 K for the reaction

In%* + 2 — 5 7Zn

if [Zn?*]=0-1M and E° =_0-76 V. 3+2=5
Zn2+/Zn
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