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H, @8 7 & 2 Yo § 797 @98 & & 2 Y § HaRke laehcq & JIae 137 a1
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«us <h
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1.  feu u foreft shmeifeh foemres @ i Aifies QUi fgaeM sATaT 8 | 9 8% SR
VR
(a) 20 (b) 05
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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
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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,),]

56/4/2 11> ok P.T.O.



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]

56/4/2 @ ofio
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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

56/4/2 ok
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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.

=7



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

56/4/2 21> ok P.T.O.
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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

56/4/2 <l22> =



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

56/4/2 23> 2
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T e
FrfafRaa fcw = aga aEgr & gfey 3R 3 q1a i :
(i)  FIFH-TT 4 FoT 35 F97 & | @ 5o I & |
(i)  ¥o7-97 9iq @S] H [a9If5ia 8 — @ &, @, T, TaqNF |
(iii) @UB-F : Jo7 G 1 & 18 7% Tglashedid FBR 3 Wb-U% 3% & Jo7 8 |
(v) TUB-T:F¥7TEIT19 T 25 a% 37 TG-ITIT JHR % G151 3% & Jo7 & /|
(v)  GIB-T : F97 GEIT 26 G 30 7% TG-IFTH1T FBR & d4—li7 3l & To7 & |
(i) TUS-F: Y97 G131 9T 32 FH SNIRT TR-TR 351 & Fo7 & /|
(vii) @UE-F : Y97 &I 33 & 35 % I bR 3 -9 3] & 7 & |
(viii) ¥¥7-97 4 GHF [d%eq 787 o2 7 8 1 7efy, @vs-@ 3 2 yv1 4, @vs-7 3 2 ¥l
T, GUs-g 3 2 ¥¥) 4 79T @US-F & 2 Fo 7 AR 9T &1 FIGe 1637 T & /

(ix) PP B IFNT AT E |

gUg -
1. [NiCl,]% %1 Jraehid 30 3 : 1
(a) 1.82 BM (b) 2.82 BM
© 4.42 BM (d) 5.46 BM

[FCHTO] ShHTeh : Ni = 28]
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General Instructions :
Read the following instructions very carefully and follow them :

(i) This question paper contains 35 questions. All questions are

compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D
and E.

(iti) In section — A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type

Questions carrying 1 mark each.

(iv) In section — B : Question Numbers 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section — C : Question Numbers 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section — D : Question Numbers 31 and 32 are case based questions

carrying 4 marks each.

(vii) In section — E : Question Numbers 33 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) 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
1.  The magnetic moment of [NiCl,]* 1
(@ 1.82 BM ) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[Atomic number : Ni = 28]

56/5/3 {3 > g%% P.T.O.



2. 25 °C W o i TE 31 o foe fFreafefaa wrenfires o s wm ge

A T B = C + D

TR [A ) )/mol dm~3 | SRR [B]/mol dm3 IR 9/mol dm—3s~!
3.0 x 1072 2.0 x 1072 1.89 x 10~
3.0 x 102 4.0 x 102 1.89 x 1074
6.0 X 1072 4.0 x 1072 7.56 x 1074

A, 3B, % Tl Hife =18 ?

(a) NG EGiR

(b) oL Nl

(c) T A

(d) T qUq

3. Tmfafaad e soiwgre fava Al w fomm i :

Sn2+

FeB+

(aq)

(aq)

— 2+ o —
+e  — Fe (aq)E—+O.77V

B oTefl Tora: gefdaq stfaferan & foe o stfiferan st favwa =g 2

3
(b) 2 Fe*

2+ 2+ o —

() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sny E°=+091V

@ 2 Fe3+(aq) +Sny — 2 FeZ*

(aq)

+8Sn? JE°=+168V

4. T 4 @ 9 A1 O 31t STaie Hrishy B W SR e ¢

(a) WREEA (b) TIATA

(© Hy-0, 35 & d) I B
5. Tafafaa tesiaia § & foraept stiedientor T g ?

(a) AT (b) FH-2-3eA

© 2-ARIARI-2-37Td (d) 3-ARRI-2-37Td
56/5/3 @ CLam

=' 5
Ehh:




2. The following experimental rate data were obtained for a reaction carried

out at 25 °C :
Ag T B = Cg * D
Initial [A,]/mol dm=3 | Initial [B,))/mol dm=3 | Initial rate/mol dm3s~!
3.0 x 102 2.0x 102 1.89 x 104
3.0 x 102 4.0 %102 1.89 x 104
6.0 x 102 4.0 x 1072 7.56 x 104
What are the orders with respect to A(g) and B(g) ?
Order with respect to A(g) Order with respect to B(g)
(a) Zero Second
(b) First Zero
(c) Second Zero
(d) Second First
3.  Consider the following standard electrode potential values :
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V
What is the cell reaction and potential for the spontaneous reaction that
occurs ?
(@ 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +Sn E°=-091V
() 2 Fe3+(aq) +Sn — 2 Fe2+(aq) + Sn2+(aq) E°=+091V
() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sng E°=+091V
d 2 Fe3+(aq) +Sn — 2 Fe2+(aq) + Sn2+(aq) E°c=+1.68V
Which of the following cell was used in Apollo space programme ? 1
(a) Mercury cell (b) Daniel cell
(¢ Hy-0, Fuel cell (d) Dry cell
Which of the following alcohols will not undergo oxidation ? 1
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol
56/5/3 {5 > g%% P.T.O.
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6. THITR ARl I TS &
(a Scm2mol! () S cm? mol?
() S1cm?2mol! (d S cm?mol

7. Tmfafed 1.0 M Siefia faoemt 8 9 s Afteran feaies 3o g ?
(@) NaCl () Na,SO0,
(¢ CgH,,0, (d) Aly(SOy,

8. T et o @ Tt hgtet g ol AN Tog (+) gRT U avg @ 3ifera fepam o
27
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,0H  (d) CH,C*Br,CH,

9.  arfufsra
CgH;NH, + CHCl; + 3KOH - A+ 3B+ 3CH3@G A&
(a) CgH,NC (b) C.H,CN
) CgH;CI (d) C,H,NHCH,

10. SIHT # p-refiee e g e 3 @ froet cuidi 8 2
(a) TIfHeR GCET (b) Tecfiaes g
(c)  Telareh ECaT (d) =Ig=h FTHI

11. T IV d% IR 374 3rffsramd iR enis 15 2

I. 2CF - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. Nat+e — Na
IV. 2H*+2e — H,

T ¥ ®H & g Afufsrd aga i guredia & 9 d@ig dEv-s (sgH) #
I - 3ATEeH foha ST 8 2

(a) 13MIII (b) I3MWIV

() II3WII @ II3ARIV

56/5/3 {6 > E%%



6. The unit of molar conductivity is 1
(a Scm2mol! () S cm? mol?

() S1cm?2mol! (d) S cm?mol

7.  Out of the following 1.0 M aqueous solutions, which one will show largest

freezing point depression ? 1
(a) NaCl (b) Na,SO,
() CgH,,04 (d) Al,SO,),

8.  Which of the following molecules has a chiral centre correctly labelled
with an asterisk (*) ? 1

(a) CH,C*HBrCH, () CH,C*HCICH,Br
(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

9. In the reaction 1
C¢H;NH, + CHC/; + 3 KOH — A + 3B + 3C the product A is
(a) CzHZNC () CxH;CN
(c0 CgHCI (d C,H,NHCH,

10. PB-pleated sheet structure in proteins refers to 1
(a) primary structure (b) secondary structure
(c) tertiary structure (d) quaternary structure

11. Four half reactions I to IV are shown below : 1

1. 2C - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. Na*+e — Na

IV. 2H*+2e” — H,

Which two of these reactions are most likely to occur when concentrated
brine is electrolysed ?

(a) TandIII (b) TandIV

(¢ IIandIII (d ITandIV

56/5/3 1> E e P.T.O.



12. TShAT 9T 3T I A1 TUIYH $r8 Scoleh ohl HiTd TGN i AT ST & 2
(a) A TATH (b) I AR T
() Thsmg = fmfor (d) NEa JTTerfTeRtr STaeemd

13. AEge=ia o1 vefa o sl w % o = 8 9 3 e st g T8
B 2
(a) LiAlH, (b) H,/Ni
(¢) Fe IR HCI (d) Sn 3 HC!

14. =1 8 & fopgept pK, 7 =am 8 7
(a) CH,— COOH () O,N-CH,- COOH
(¢ CI-CH,-COOH (d HCOOH

A AT 15 8 18 % [T, @ & feu 1w @ — 6 T 1 31fieRed (A) 791 g8t i

%R (R) g1 3ifera foham 7 R | 39 WAl & & S A= feu M et (a), (b), (c) 3R

(d) ® | TR T |

(a) IR (A) 3R HWT (R) ST T & 3T HRO (R), 3TMeher (A) hi 9l =men
HATE |

(b) R (A) 3R FRU (R) THI Tl &, g HRU (R), TR (A) i T2
ST & AT & |

(c) 3AfRem (A) H& B, Tg HRUT (R) Ted ¢ |

(d) B (A) TeTd B, T HT (R) HEl € |

15. IRYT (A) : DNA 31 RNA 3usti i fig fawmeshia e, 9= w1kt 3R
BiEhe TE & firetent o+t gl 2 |

@R (R) : fFAsTerEs 3 YfFasnase wiehe Ty S ufefa § wer
T et 2 |

56/5/3 E%%



12. Which property of transition metals enables them to behave as catalysts ? 1
(a) High melting point (b) High ionisation enthalpy

(¢) Alloy formation (d) Variable oxidation states

13. Which of the following would not be a good choice for reducing

nitrobenzene to aniline ? 1
(a) LiAlIH, (b) Hy/Ni
(¢c) Feand HC/ (d) Sn and HC/

14.  Which one of the following has lowest pK value ? 1
(a) CHy;—-COOH () O,N-CH,- COOH
(0 Cl-CH,-COOH (d) HCOOH

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).

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

15. Assertion (A) : The backbone of DNA and RNA molecules is a chain

consisting of heterocyclic base, pentose sugar and phosphate group. 1

Reason (R) : Nucleotides and nucleosides mainly differ from each other

in presence of phosphate group.

56/5/3 {9 > E e P.T.O.



16.

17.

18.

19.

20.

21.

22.

ANBY (A) ;TR Y wife wAfis wa Al gl Tehr <t Jtfufran W ey
BT R | 1
w1 (R) s Sfeer Afferanai & o arfuaehdn o1 g 31 72 Biar |

AU (A)  : VeI TaeA § 3ifm ITE e o, B-3THJH HIEiA A gars | 1
%R (R) : T h BT o1, B-3TETH HIai- AiTeh TARA 81 4 3 |

A (A) @ [Co(NH,), SO,] Cl, Taear Argge faerm & @ne athe s@au gt | 1

%R (R) : W% TR Biet Cl- 3R SO, 2~ AR ¢ 2 |
s -9
AT 37 ATgFtgaeqra I o fore e & I i 2x1=2

(a) HTgFARTET hl G § hiTet Afreh el ol g 8 7
() Tl % qeF T & fofu wes Tt wderor S |

(a) Tr=faRad o & s o wfiefis forie 61 wifd & 78 U ghd 8 7 SR R |
OH-, NH;, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOYICL, @ T & 2 | 36k Sl GHEAS H
3mg. 3wt T e |

fopet Tramafes Srfifsran 1 10 SgM W IHeh 97 R k 3R "l Sl E, 1w
B2 ¢ sifuac fiag il | 2

iRt wieeeme stffrean & wfa 2ada stfiframiiar =i =& g0 & 7 @ R
AT | 2
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16.

17.

18.

Assertion (A) : Order of reaction is applicable to elementary as well as
complex reactions.

Reason (R) : For a complex reaction molecularity has no meaning.

Assertion (A) : The final product in Aldol condensation is always a, B-
unsaturated carbonyl compound.
Reason (R) : o, B-unsaturated carbonyl compounds are stabilised due to

conjugation.

Assertion (A) : [Co(NH,); SO,] Cl gives a white precipitate with silver
nitrate solution.

Reason (R) : The complex dissociates to give C/~ and SO 42‘ ions.

SECTION - B
19. For the pair phenol and cyclohexanol, answer the following : 2x1=2
(a) Why is phenol more acidic than cyclohexanol ?
(b) Give one chemical test to distinguish between the two.
20. (a) Which of the following species cannot act as a ligand ? Give reason.
OH-, NH}, CH;NH,, H,0 2x1=2
(b) The complex [Co(NH,);(NO,)]Cl, is red in colour. Give IUPAC name
of its linkage isomer.
21. What happens to the rate constant k and activation energy E, as the
temperature of a chemical reaction is increased ? Justify.
22. Why haloarenes are not reactive towards nucleophilic substitution
reaction ? Give two reasons.
56/5/3 {1 > g%% P.T.O.
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23. (a) (i) =W e | B @ el wa: vafda i stfufrear & fie oy iR
AG® o o1 5 (4-TeHeh /RUTTeHe) B4 =T8T 7 2x1=2
(i) TS % ST TTEH T UgAT (a9 FATST |
JAYar
(b) 298 K W =7 T T emf Iiesford Hifse
Fey, | Fe2* (0.01M) [|H* 15y | Hy,
fom 2 Eogg = 0.44 V. 2

(1 bar), Pt(s)

24. (a) (1) TchHfAh 37 o foru fSaet (Iwanfay) A 6 g Titaw | 2x1=2
(i) Ufefa & -NH,, T  afsraor wome 1 w8 PRt fran sasar g 7

JAgar
(b) () Tffa e 3ee < gu StifeRam i hifvw 2x1=2
N, CI”
CH3CHoOH

7

(i) SHTEAS T TUHA T EI=T HifU |

25. TEEhIY I ETRSIAUAUHIA o T TH i i TR GRT | 30 iffshen @ fora wmg
H ufeafa hr g ardt 2 ? 2

gug — 7

26. Tr=ferfaa forgi o Seroit = forw sHmor G 3x1=3
(a) TIEhIE I UIUEICE, BTSgITRATUr I o | STfMfsha =& T |
(b) THT 3T @I Sht it 07 S < |
(c) & ¥ foor faerfimt 61 gfd gur smer # fafia w9 @ g+t =nfgu |
(d) DNA % QT Th-G8 & [H B 4 |
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23.

(@ @

What should be the signs (positive/negative) for E°- ; and AG®

for a spontaneous redox reaction occurring under standard

conditions ? 2x1=2
(11) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fe(, | Fe* (0.01M) || H* ;) | Hy, (1 bar), Pty
Given E°q,;=0.44 V. 2
24. (a) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(i) How can the activating effect of -NH, group in aniline be

controlled ?
OR
(b) (1) Complete the reaction with the main product formed :
N, CI~

CH3CH9OH

(11) Convert Bromoethane to Propanamine.

2x1=2

25. Give the reaction of heating glucose with hydroxylamine. Presence of

which group is confirmed by this reaction ? 2
SECTION - C
26. Give reasons for any 3 of the following observations : 3x1=3
(a) Penta-acetate of glucose does not react with hydroxylamine.
(b) Amino acids behave like salts.
(c) Water soluble vitamins must be taken regularly in diet.
(d) The two strands in DNA are complimentary to each other.
56/5/3 {13 > g%% P.T.O.
LHH



27. (a)

(b)

28. (a)

(b)

29. (a)

(b)

30. (a)

(b)

56/5/3

frea &7 frgia & MR W 44 % U yee &7 R % o1y o o=

foftge fesh few A, > P2 |

1+2=3

[Ni(H,0),]%* %1 foerm g0 g1 8 9g [Ni(CO),] 1 focia TiEH | Same

HT |
[FCHTO] ShHTeh : Ni = 28]

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) fr=faRad s agd FuAs & %0 § afed i

TATRATSR, S, FEATA, n-SH
(ii) UfrEer 9 hinTe o8 forfara foman s aepar 2 2 rffsran &fv |

JAYar
() T=feRaa sififsran i fopanfafer forfae 2+1=3
H,S0,

CH,CH,0H % CH,CH, - O - CH,CH, + H,0
(i) BTSSISIA — JTTerTehtur STRITSHT ol ITel dfed THesy |
Teh HISHT0T o |1 SreAmrr AR gisu | 1+2=3
e foe=a & (CH,),N #t gen & (CH,),NH 1o amehi 7, =men
T |
318 K W 3fifshar 1+2=3
2Ny0; ) = 4NO, () + Oy,  Tore srffsran o wfterfera ifere afe NLO;

FATEAH A 1.4x 10 ms 1 |
Teh WA hife MR o TTC tyg,, = 2tg,, T Fcad HIT |



27. (a)

(b)
28. (a)
(b)
29. (a)
(b)
30. (a)
(b)
56/5/3

On the basis of crystal field theory, write the electronic configuration
for d* with a strong field ligand for which A, > P. 1+2=3

A solution of [Ni(H20)6]2+ is green but a solution of [Ni(CO),] is

colourless. Explain.

[Atomic number : Ni = 28]

(1) Why is the C — O bond length in phenols less than that in methanol ?
3x1=3

(i1) Arrange the following in order of increasing boiling point :

Ethoxyethane, Butanal, Butanol, n-butane
(i11) How can phenol be prepared from anisole ? Give reaction.

OR
(1) Give mechanism of the following reaction : 2+1=3
H,SO,

CH,CH,OH K—) CH,CH, - O - CH,CH, + H,0
(11) Ilustrate hydroboration — oxidation reaction with an example.
[Mustrate Sandmeyer’s reaction with an equation. 1+2=3

Explain, why (CH4),NH is more basic than (CHgy)3;N in aqueous

solution.

For the reaction 1+2=3

2N, 0

— 4NO,, ., + O, ., at 318 K

5(g) 2(g) 2(g)

calculate the rate of reaction if rate of disappearance of N2O5(g) 1s

1.4x 103 m s L.

For a first order reaction derive the relationship tgq,, = 2tg,

@ %%% P.T.O.
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frfefaa we Fa-smeaid wod & | s B aEugEs Tie 3T 36h 9vE &
Wwwaﬁq

31. iRt o

Feiteehl § ATfeRrlt gfaeemes siffran S 1 3t S\ 2 i franfaferi & sEm
TEATIAA 1 ST Hehell & | Sy 1 &1 RO o AR g Fafh S 2 Toh =01 31 fUlha
2 | 1S 2IUoohd hid # rafafin stoamam, o sen! Wit T & S8 dieeh
LT, STATTE THE o O, AR 3T 3R foem® |

foemre gan & wwma : Sy 1 Afufsrn #, sifiertes & whmor fRufa it 3R frem
gardT | gig Bl 2, Hifh Th Y foretes, 3tfirntish 6t st wshuv feufa w aifies
TS ST B, Herea®d HlsRAT FHofl A Bl & IR STl st fd & 8t § | Sy2
srfirfpan H, fhrar <hY g stfirenties & TshruT ferfer 1 TR wmar=r: itafda T2 g 2
3R haer ST TREUT B § | 39 T, g e o wsher fefa it smar Nu
T e ST T USdl B, Traeh sror afshawn St o gig a8 3 srfirfman am
1 Hg T A1 8 | ICEW & AT 25 °C T JefFreh FeAllsged 1 Tl (TIeegaieh 24)
1 3en el (WEgdih 79) § freed S (Sy1) 300000 AT A i Ear B |
2-SIHISTSA <1 TG Teshiaical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 ¢ 81 ST @ | 37a: etk i gaan &1 &1 Sy 1 31K
Sy2 GH GRS T TTe STetaT @, W TR e 2id € | HT: 89 8 S9hd §
fop goiet el foretraess S\ 2 fifsranati & foTu s1geRe Bid 8 wfeh Tl el foretrass
Sy 1 Ffufsransti & fofe srqee 81d € | 9TT=rd: g9 e Tehd & foh e Reiitesh
SRreeTdd AR Soa e faemehl o Sy 1 framfafa W smamia 2 (3gew & fag
ST h |1 TSHTA) |
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31.

SECTION -D

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

Nucleophilic Substitution
Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Sy1 and Sy2 mechanisms. Sy1 is a two step reaction
while Sy2 1s a single step reaction. For any haloalkane which mechanism

1s followed depends on factors such as structure of haloalkane, properties

of leaving group, nucleophilic reagent and solvent.
Influences of solvent polarity : In Sy1 reaction, the polarity of the system

increases from the reactant to the transition state, because a polar solvent
has a greater effect on the transition state than the reactant, thereby

reducing activation energy and accelerating the reaction. In Sy2 reaction,

the polarity of the system generally does not change from the reactant to
the transition state and only charge dispersion occurs. At this time, polar
solvent has a great stabilizing effect on Nu than the transition state,
thereby increasing activation energy and slow down the reaction rate. For

example, the decomposition rate (Sy1) of tertiary chlorobutane at 25 °C in

water (dielectric constant 79) is 300000 times faster than in ethanol

(dielectric constant 24). The reaction rate (Sy2) of 2-Bromopropane and

NaOH in ethanol containing 40% water is twice slower than in absolute

ethanol. Hence the level of solvent polarity has influence on both Sy1 and
S\2 reaction, but with different results. Generally speaking weak polar
solvent is favourable for Sy2 reaction, while strong polar solvent is
favourable for Syl. Generally speaking the substitution reaction of
tertiary haloalkane is based on Sy1 mechanism in solvents with a strong

polarity (for example ethanol containing water).

56/5/3 {11 > g%% P.T.O.



Frafefea gt & s e
(a) Syl H et =i g g ? 1
(b) Tt T I § UIHT A Y Fl a1 B ? 1
(¢) Trafefaa wees gl & & s Sy 2 sifufsran & i srferes srfuframsfier 2 2

(i) CH,—CH,-1 w1 CH,CH, - CI

(i) <:>—cz e <:>—CH2—CZ 2x1
o

() FrafeRaa #1 Sy 1 tfufsranati o wfa Seht stfufsramsiier % Sed #u § =afera
Hifo :
() 2-51-2-AfUeeRH, 1-SHU=H, 2-SHIu=A
(i)  1-5T91-3-HfUeTeeH, 2-5HI-2-HIUeTegeH, 2-5w1-3-Hireege 2x1

32. TgA d 298 K W faha @gareti W S KCI faem &1 gfatig @ & @ fog
e T & T2 gU U Tetehdl I 1 T Hd g Toh T e foham | 389
7 ST M1 550 & 5000 R0 Tfd HhUE AT a.c. Wk i SECEH [ § FeT |
3 Tagm feafa @ vferg 1 afehe % o 99aTq 384 =erhal K 3T Hiek =Tershdl
Ay I TTERTTa foRarm STR 319 WTgaTehl o1 Rl &9 | SATHTARad fopaT |

FH R | gigar (M) kS cm! Am S em? mol!
1. 1.00 111.3%x 1073 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41 x 1073 141.0
Freferfaa Tt o I G
(a) IR o TTY ATeTehdl F1 T g ? 1
(b) ARG KCI % T A ° 150.0 S em? mol™! & @1 0.01 M KC! &I s AT
TiEhfeTd shIfTT | 1

(c) afe uget 4 KCI s ¥ W HC! S fehal BIAT a1 319 A W 1 & 718 TG 6
oI KC!I = |1 Y 31uer 31fires = s»u amfara it | 3ifae fag Hifvw | 2x1
YT
(c) TEH o HgUISt JAHa 3 3¢ AT 1 KC! T % ¥ w CH,COOH ferera %

T SEUT | TEe shi o1 § 3deh J&10T | | Teh Yequ1 feaRaw it 39eh w1 o 31
Teh Y&T0T T 399 e o | 2x1
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Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

(b) Why is ethanol less polar than water ? 1
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CHy;-CH,-Ior CH;CH, - Cl

(i) <:>—Clor <:>—CH2—CZ 2x1
OR

(c) Arrange the following in the increasing order of their reactivity
towards Sy 1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(11) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-
methylbutane 2x1

32. Rahul set-up an experiment to find resistance of aqueous KC/ solution for
different concentrations at 298 K using a conductivity cell connected to a
Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the
audio frequency range 550 to 5000 cycles per second. Once the resistance
was calculated from null point he also calculated the conductivity K
and molar conductivity A, and recorded his readings in tabular form.

S.No. | Conc.(M)| kS cm! Am S em? mol!
1. 1.00 111.3x 1073 111.3
2. 0.10 12.9 x 10-3 129.0
3. 0.01 1.41 x 103 141.0

Answer the following questions :
(a) Why does conductivity increase though the conductivity decrease

with dilution ? 1
() IfA,° of KClis 150.0 S cm? mol !, calculate the degree of dissociation
of 0.01 M KCL. 1

(¢ If Rahul had used HC! instead to KC/ then would you expect the A,

values to be more or less than those per KCI for a given
concentration. Justify. 2x1
OR
(¢ Amit a classmate of Rahul repeated the same experiment with
CH,;COOH solution instead of KC/ solution. Give one point that

would be similar and one that would be different in his observations
as compared to Rahul. 2x1

56/5/3 g%% P.T.O.
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33. (a) (i) keI fufsren 4 wfvfera stfufsran fafew | 1+1+3=5
(i) |G HrEifRcTh T 6l o1 § Ufcearssi 3 hITHI o F9UTh HH =i
BdE 7

(iti) T HIeH A A’ Rt EF C H0, 2, aeeefa o @y srfufsran
H & 9vad NaOH T TETgehial o A1 TH i T n-U=A § TUFRd &l
T | A’ ETESiae THA o Ty SI3ATed 1T 8 3T ST STRISIBH
qe e TE a1 § | A’ Y Tge HIRT ST TSR q T e whe

& foru arfirfspan fafigu |
SAYET
(b) () TVITA T 3N WHEH 37 4 fade = & fou vomtes e
forflam | 1+1+3=5

(i) VfceETset 3N HIEHI & o-FTEGISHT hl Thfe STHfTa =i Bt B ?

(iii) C,HgO, ITHH 1 Th Heli-sh AMfireh ‘A’ AT Fei- eI g <l AfTeh ‘B
3R C A | C’ 3Tcetieha IR THTHE R Sifaiishd B1eh ‘B’ IcdTfed
2 | ‘B’ <l Gifea™ <1901, ISl ¢I1gH o |1 TH il TWHIT 1 2 |
(1) ‘A%, B’ 3 C <l = hif |
(2) ‘B 3 CH 9 forHeh! Fuieh I=a BT ? ST ST |

34. (a) (i) 1M o™ faere 6t 3Ue 1M NaCl foee o1 Ja2Hmeh 3T a1 g

27 1+2+2=5

(i) U AR foe X (Aol g&0H = 50 g mol~1) &l I« 78g s §
AT T A $HehT 9159 € TRt 90% T8 AT | 't T X’ T g
Ui ferd IS |

(ili) MgCl,% 10g I 200g T H HTHL SAIE Y e o FaYAh H 399
o1 IR hINE, I8 A §C foF MgCl, quia: foaifia g1 2 |
(371 % T8 K, = 0.512 K kg mol ™!, #IeR gea@™ MgCl, = 95g mol ™)

YT

56/5/3 g%%



33. (a)
(b)

34. (a)

56/5/3

@)
(i1)

(iii)

@

(i)

(iii)

@)

(i)

(iii)

SECTION - E

Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?

An organic compound ‘A’ with molecular formula C HGO, is

reduced to n-pentane with hydrazine followed by heating with
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and
gives a positive Iodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
Give a chemical test to distinguish between ethanal acid and
ethanoic acid. 1+1+3=5

Why is the o-hydrogens of aldehydes and ketones are acidic in
nature ?
An organic compound ‘A’ with molecular formula C,HgO,

undergoes acid hydrolysis to form two compounds ‘B’ and ‘C.
Oxidation of ‘C’ with acidified potassium permanganate also
produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives
methane.

(1) Identify ‘A’, ‘B’ and ‘C’.
(2) Out of ‘B’ and ‘C’, which will have higher boiling point ?
Give reason.

Why is boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5

A non-volatile solute X’ (molar mass = 50 g mol!) when
dissolved in 78g of benzene reduced its vapour pressure to 90%.
Calculate the mass of X dissolved in the solution.

Calculate the boiling point elevation for a solution prepared by
adding 10g of MgCl, to 200g of water assuming MgCl, is

completely dissociated.

(K, for Water = 0.512 K kg mol~!, Molar mass MgCl, = 95g mol!)
OR

@ E%% P.T.O.



(b) () w4 H TIHEH 3 o fTT 9T 8% U I TH 0.5 o Fehe T gral
2?7 1+2+2=5

(i) 2 el foera § 25 °C W K,S0, % 2.32 x 102g HieH W s 911
TR %1 TER g, I8 WA §C T shie 6 K,S0, quid: foaitsa &t
T8 | (R =0.082 L atm K-! mol™!, K,SO,, %1 AR &50M = 174g

mol1)

(i) 25.6g TR Bl 1000g S=4 H =e W f&urss d 0.512 K 1 37701
BHT | oL (S,) 1 G TReh{eTd HIfT |

(8=t o T K, = 5.12 K kg mol ™!, et 31 WA g7 = 32g mol )

35. (a) Cr3*# 3Ryferd Sorareiqi <hl T&T fetfau | 1+2+2=5
(Cr T TRHTY] SHHTh = 24)
(b) Trfifa 3earel 1 3ot e gu stffran gof hifsr
Cr,0,% + 3H,S + 8H* —
(c) Tfefaa & wro i .
(1) +3 e § SR % Ul Fe2* ol o1 § Mn2* 31feres il gian g |
(i)  HTOR T STETLTN &Y Y G Ey2+, TH B2 |

(ii) [Xe] 4f76s2 setaeieh fa=mE afgd Eu2* U Jeet 319 2 |

56/5/3 {22 > g%%



(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5

(i1) Determine the osmotic pressure of a solution prepared by

dissolving 2.32 x 1072g of K,SO, in 2L of solution at 25 °C,

assuming that K,SO, is completely dissociated.
(R =0.082 L atm K~! mol~!, Molar mass K,SO, = 174g mol™?)

(111) When 25.6g of Sulphur was dissolved in 1000g of benzene, the
freezing point lowered by 0.512 K. Calculate the formula of
Sulphur (S,).

(K¢ for benzene = 5.12 K kg mol~!, Atomic mass of Sulphur = 32¢g

mol1)

35. (a) Write the number of unpaired electrons in Cr3*.
(Atomic number of Cr = 24) 1+2+2=5
(b) Complete the reaction mentioning all the products formed :
Cr,0.%~ + 3H,S + 8H" —
(¢) Account for the following :
(i) Mn?*is more stable than Fe?" towards oxidation to +3 state.

(11) Copper has exceptionally positive E§42+/M value.

(iii)) Eu?* with electronic configuration [Xe] 4f76s2 is a strong reducing
agent.
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(a) 31 Tcd THHHM BT & |
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(c)  3eh! fafSmse gaur guiq TheH™ BT 2 |

@) TR TR srfuframsiierar tehaa Bt 7 |
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(b) Sfafafoes A

(c) UHfifew afafafas st

(d) M
56/3/1 2> e



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 is not true about enantiomers ?

56/3/1

(a)  They have the same density.
(b)  They have the same melting or boiling point.
(c) They have the same specific rotation.

(d)  They have the same chemical reactivity.

Aspirin is obtained by the acetylation of which of the following compounds ?
(a)  Salicylaldehyde

(b)  Salicylic acid

(c) Acetyl salicylic acid

(d)  Phenol

3> Qe P.T.O.



3.  ®EIHd AfE HCHO (1), CH3CHO (I1) 3Tk CH3COCH, (I11) <l ATfrhea
TS rfHfsRanetl o i sAfulshamsiiara 1= fou 70 e o wedl 3 -

(a) IHHI>1I>1 (b) I>II>1II1
(c) II>1II>1 d I>HI>II
4. ffeilad & 9 $9-91 I9de &1k & 2

(a) HsC @NHQ (b) OuN @NHQ

5. THIRG hreasgel H ° hIH-81 FA-3TqeeH T had ehid ol @ ?
(a) WM (b) RIS
(c) W™ (d) T
6. Tmafafga & 9 9= faertm o faaw g 2
(a) foerfim A (b) faerfm D
(¢c) foerfm E (d) foerf= C
7. TafaRga # 9 forgdh sifsifshan o 6 sops 98 Bt 8 S 9 feqes <A1 B
72
(a)  T¥H shife Affspan (b) Tedim =ife stfufsran
(c) I while Il (d) I8 THTHM LI & Tehdl

8. IR A J&d fagq-eeed o o f=faRea deg fean -
A=A,—AJC

freferfaa wmar § @ SiH-91 99 B 2
(@) A=A, 6 C —>JA
(b) A=A, FHC —> 0

(¢) A= A HfR C —> oo

@ A=A FBC—>1
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3. The reactivities of the carbonyl compounds HCHO (I), CH3CHO (II) and
CH3COCH4 (IIT) towards nucleophilic addition reaction decreases in the

order :
(a) NI>II>1 (b) I>11>1I1
(c) I>I1II>1 (d) I>III>11

4, Among the following, which is the strongest base ?

(a) ch @NH2 (b) 02N @NHZ
(C) QNHz (d) QCHZ = NH2

5. On hydrolysis, which of the following carbohydrates gives only glucose ?

(a) Starch (b) Fructose
(¢) Lactose (d) Sucrose
6. Which of the following vitamins is water soluble ?
(a) Vitamin A (b) Vitamin D
(¢) Vitamin E (d) Vitamin C
7. The unit of the rate of reaction is the same as that of the rate constant for a :
(a) first order reaction (b) second order reaction
(¢) zero order reaction (d) it cannot be same
8. Kohlrausch gave the following relation for strong electrolyte :
A=A,—AC

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

() A=nA,a8C —>

AN,asC —— 0

(d) AN=AN,asC — 1

56/3/1 <5 > msm P.T.O.



9. T gdi o fCoraanefl s 1 ST QHl gdi o FEETH ¥ I=A Bl & o
Iz
(a) T3 W ¥ 3rcafire omeqes forere eiiar 2 |

(b) T3 v § foaeq =8 <wrtar 3 |
() U3ee Tam 9 Acafyes gHTcHs fa=aem ewrtar 2 )
d) T3 o =1 uTee AT g |

10. YIEHI % Ao’ GoIWHE §1d i o g fFefeifad e uredi § 9 -9
I Bl @ ?
(a) Uy qid
(b)  FEIYATH HI IFIA
(c) TEHTS 1 FaHA
(d) 9TST g 1 AR T

11. Ghuul grgeti o fefifgd aeem ol O @ S9-a1 Ian STa e
JTEAT ST 3 ?

(a)  3d34s2 (b)  3d°4s!
(©  3d°4s2 (d)  3d64s2
12. TP [Ni(NH;)glCly g foer 4 fohas o1a 3cdfed 8id & ?
(a) 4 (b) 3
(c) 2 d b5
13. T=fafga wfisfiis 0 & foruehi foee g9 <A1 auen 737 <hl 51 Tehdl ?
(a) CO (b) NHj
(¢ NH, d H,0

14. TAffea & @ SH-H waifis el ga o g 2
(2)  [Fe(Cy0y)g)"

b)  [Fe(CN)gl*
(c [Fe(CO),]

@ [Fe(H,0)4%"
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9. 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.
10. Which of the following colligative property is used to find the molar mass
of proteins ?
(a)  Osmotic pressure
(b)  Elevation in boiling point
(c) Depression in freezing point
(d)  Relative lowering of vapour pressure

11. Among the following outermost configurations of transition metals which
one shows the highest oxidation state ?

(a)  3d°4s2 )  3d°4s!
(©)  3d°4s? @  3d%4s?
12. How many ions are produced in the solution from the complex
[Ni(NHg)]Cl, ?
(a) 4 (b)
() 2 (d)
13. Which of the following species is not expected to be a ligand ?
(a) CO (b) NH,
(c) NH;j (d) Hy,0

14. Which of the following is the most stable complex species ?
(2)  [Fe(Cy0y)4)"
(b)  [Fe(CN)g*
(¢ [Fe(CO)]
(d)  [Fe(Hy0)""
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Uyq &7 15 @ 18 & 70, 31 &7 30 70 § — (974 v &1 sif9®a7 (A) a9ar
gt &1 FROT (R) GRT 3ifaha a1 747 § | 37 9941 & @gl I 414 137 77 *ist
(a), (b), (c) 37 (d) T @ gy T |

(a)  ITYHI (A) 3 SR (R) THT Tal & 3 ST (R), AR (A) HI
g ST LAl 2§ |

(b)  SAfTHA (A) 3T RN (R) THI Tl &, T RV (R), AMHT (A) H
& U gt il g |

(c) 3o (A) Tl B, Tg SR (R) Tad 2 |
(d) 3w (A) TeId 8, T HROT (R) TE 7 |

15. 37997 (A) : fyfsran & foru shife ot atfueerdr geg 9a™ g8 2 |

FRU(R):  Jfed ANhATd e Wrfies 1ffshansti o 9ei & shd | 9vae
Bl & 3 g&8 He ug o eies gan 7 |

16.  379%97 (A) : NaCl o Scid faeeq w1 fagd-s1deed THis W AiadlsH 19
T T FARH T <ar 7 |

FRU(R):  UAIg W Ao s o foau srfufaya ki stawaendr aidt 2 |

17. 3FHI7 (A) : FAUTAT hl UL TSI hT TTREIE] TfTEATT STEH
BT 2 |

FRU(R):  C—131a9 &l g1 § C — Cl T6Y 6T Y Fa1 % 8l 7 |

18. 3¥FY7 (A) : T3k I GshAU a0 &1 HHT AT © |

FRU(R): T H o T€AT AT SMoAhd TEEAT GHI H & 38k 3d
e o1 T B B |
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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) : 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.

16. 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.

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

chloroethane.

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

18. 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.
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LCLCRC|

frafafga sTfufshansti & ofe 3Icamgl sl TG R o783 U.UEH. 9™

fefiau .

(%) WHIIA H (CHy)CHMgBr % ¥ AMGRAT AR I8k wReq
STA-HAYHEH |

(@) e 6 |G HNOg o |19 AMfsha |

Tarafer iyt
2N,05 (g) — 4NO, (g) + O4 (g)

T ¢ U H TE WEwem H Ol g | 10 e H NO, hH HiGdl TG
5x10‘3molL‘1WI§TI§IWW:

(%) NO, & T 1 o, 3R

(@) N,O % @ud 1 o |

(%) $om S i uRfyg hife 3 gae g @ fafae |

YT

(@) = fou 7T E° 9Hl 1 3T KA gU, TFIRE i b Herror Tk
foTu g <R Tag W AU o T hi-ET 9gaX B 3T R 2

foam w2 El o+, =—236V
E, 24,y =—014V

Bpe2t jpe =~ 044V

(%) () 9l IR 4 FEiesge v 9 Tuld ©d 8 2 fhell s 3m o
Jocig I ST 98 IufErd Bid & |

(i) T AR HAE H JAd TEHTcHS 3TaL 991 8 ?
arera
(@) F=fafEa & aer o= oy Fifv .

()  UIEe 99 3 TATSHhIETesh 9¢
() fFaenEmEs R fFdeicEs
e
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SECTION B

Write the structures and IUPAC names of the products expected from the
following reactions : 2

(a)
(b)

Reaction of methanal with (CH4),CHMgBr followed by hydrolysis.

)2
Reaction of phenol with conc. HNOs .

A chemical reaction

2N, 05 (g) — 4NO, (g) + O4 (g)

in gas phase was carried out in a closed vessel. The concentration of NOgy

was found to increase by 5 x 1073 mol L} in 10 seconds. Calculate : 2

(a)
(b)

(a)

(b)

(a)

(b)

the rate of formation of NO,, and

the rate of consumption of NyOr .

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 : E;(2+/X =-236V
E;(2+/Y =-014V
Bpe2s g =044V

(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

(11) Nucleoside and Nucleotide

11> Qe P.T.O.



23. f=fafga & swro dfu . 2

(%) Ufceael M FIHT & HEIHA HleH 6l JTUAT HIaidd(Ah Hle- HA
ST TRl BT & |
(@) HCN & It & Ifd WU il 7ue e 3rfees stfyfsramsfiar gran
g |
24, fr=fafga sttufseanet 8 geag tarfas gt fafen . 2
(%) hIfsered Afafshan
(@) Hfsea Afcrmrss deawm
25. TfaRaq o forw svror e 2
(%) AT TR o foie 74 S 61 gaT § 38 9t B @1 e AW
BT 2 |
(@) vddim &e 0 fEu-3m=oiicd Tsi ¥ §% 6l Wd & & (0T 0k

o N
f5geh] U™ Bl & |

Qug T
26. (&) fTAfafaa sifufsran $i franfafy foafgw .
H+

(@) A ° B o fot=d i ifufshan & fore iRt fafa | 3
27. (%) Fefafaa sfufaed A, B it ¢ &1 gt fafae - 2x1§=3

() ©> coon s, o Pra tNaOH g

NaNOy + HCl
0°C
HNO,
0°C

> C

(i) CHyCH,Br —RCN , o LiAlH4 g , C

HAAAT

(@) o fFAfafigd S s8 S - 3x1=3
()  UfeE @ e
(i) UAATSH TFA H WA
(iii) SRR ° 1-UHHeIA
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24.

25.

26.

27.
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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.

Write the chemical equation involved in the following reactions : 2
(a) Carbylamine reaction
(b)  Gabriel phthalimide synthesis

Give reasons for the following : 2

(a) Aquatic animals are more comfortable in cold water in comparison
to warm water.

(b)  Sprinkling of salt helps in clearing the snow-covered roads in hilly
areas.

SECTION C

(a) Write the mechanism of the following reaction :

H+

CH3 — CH2 — OH m} CH2 = CH2 + H2O
(b) Write the equation of the reaction for the preparation of phenol
from cumene. 3
(a) Write the structures of A, B and C in the following reactions : 2x1 é =3

i) @ coon—Ha, o P2 tNaOH , g

NaNO, + HCI

> C
0°C
(i) CH,CH,Br —KCN , o _LiAlHs =5 HNOy
0°C
OR
(b) How will you convert the following : 3x]1=3

(i)  Aniline to p-bromoaniline
(11) Ethanoic acid to methanamine
(111) Butanenitrile to 1-aminobutane
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28.

29.

30.

0-3 g UHiIfeeh 3 (M = 60 g mol™1) 30 g S5{9 H =ie W fgdteh T 0-45°C o
FITHT BT § | I I8 foered | fga s=man 8, @1 uieniad hifsie for 3 o1
T fehae St g | (feam - S % faIT K= 5-12 K kg mol ™) 3

SATSRAT o1 QAT 81 AT & 99 99 § 9iEad 27°C ¥ 37°C d% BIdT @ |
F1f¥fspan o ToTw afshaor Sit aitehford HIfvT | (R = 8314 J KL mol™) 3
(fezm =1 2 : log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

391G h! G fafgu @ D fefafad o @ng affshan &t B
(1g @) 3Ix1=3
(%) HI

(@) iz HNO;
(‘T) Br, S
() HCN

Qs v

RETfeTiega Jo7 &a-3eTRa 97 8 | 9 1 TEgHIgas 91T 3K 15T T Fo7) & IN
FTG |

31.
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Ufeshdd BATE8l 6 C — X (@Y Sl gaal Ideh  ATMehEIRl JfceTdd,
foeiiod e g1q TS € SAGRAT R HEgTfcash ARl o FHHIT & g
TRt 8 | Ufeshdl RATSEl 1 Uoohdl & Uk oioh aalloH g, Ueahii W

gl 3TFl o IS gNI, Uehigidd o — OH §HE I BIEHRH zass o
RN FANISS AT g AT b IUAN & AT AT 2 | TRA gargsi
H WHT I sodeegl giaearT tfufshan g s St | TEEe
ARl O % STTIR W ARGl Fiawemad THfRansti &l Syl d Sy2
stfufshanati o afiehd fopam TR 8 | Sy 1 9 Sy2 fufskan sl ferafafer =t g

% ToTu feptfcrdt ht HEwaqul Y[er 7 |
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28.

29.

30.

0-3 g of acetic acid (M =60 g mol™1) 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)

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 = 04771, log 4 = 0-6021)

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

(a) HI
(b) Conc. HNO3

(c) Br, water

(d) HCN

SECTION D

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

31.

56/3/1

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.

<15 > Qe P.T.O.



(i) < BT § 9 Yok 3o hi Sufedfd § siHiSsa ht Mg % @Y

STflshan 1 STt @ 2 1
(i) Feliad e | & H-a1 A1 OH™ % &1 Syl 3fifsean
<ferar € < ? 1

(2) (CHg)3C —Cl 39d1 CH4Cl

(i) (1) 1FAREgH (2) -151 § 1SR % fo=d &
wefieRt fafeT | 2 x1=2

AAAT
(i) T=fRaa g sifufsha o &g Scamel & g faiflaw 2 x1=2
(1) CHy- CH — CH, + KOH — 591, q?m:ua

|
Br

Cl

(2) ©+CH30001 FoTeftr Al >

32. 3IUHEEANSH ANk @S, 91ed AR Uit a4 foega &9 @ foem™ § 3R
Jecifeeh WRE, 9TqehH, Sifdeh JUMTRi 3R 3fi9g & & § 3T Aol Jhi
qId A % [T I A0 8 | 3Tehe IR & faga o STER, SUHggdeH
ifienl o form™ a1g E]/3TRA € YRR i HANShard (i e fgdiae)
T ITAM A 8 | GHEFSAT % 0 HT ITAT Hd 5L I8 b STHEEAISH
TATSAT <l SATHA STR{TET o IR H JARE Sl | FASehd 3Ted &g (VBT)
IUHEEASH AR o S, Traehld FagR U1 SATHATE TRl 1 FLi=rd
TR ot 7 | R oft o1 fagia 57 Aifitent & gawr qun < wey § 3o ot 7
Fedl | foped & fagia (CFT) Suwgaaiem Afiee o foemm g o1g
TLHT/ARM o d-hefehi shl SHatedl oI gumHar W fafte fheea &at & yuma
(TeRT=el <l forg 3TTer™t HId BY 37k I UGd THTE) <hl SATEAT il 2 |
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Answer the following questions :

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

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

faster in Sn! reaction with OH ? 1
(2) (CHg)3C—Cl or CH4CI

(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) CHg- CH - CH, + Kog —Zthanol ,

| heat

Br

Cl

(2) @ + CH,coC] —2nhyd- AlCl

32. 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.
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() 9 IEgHAsH A NiCl, . 6H,0 I AgNO, faoam & @y
o @, @t wia 7 A % Y 2 7 AgCl SfaEiud gy |
g%hel I FEHCHS T T bl A i fgdiass disihan

ferfa | 1
(i)  [Co(NH3)5(SOICl & A HHE¥E 1 5. H.0H. 9

fofE | 1
(i) AR ey HGId 1 I Fd g, FefaRad i st

IR T R hl YRR T

(1) [Ni(CO),]

2)  [Fe(CN)gl%"

[RHTO] AT : Ni = 28, Fe = 26] 2x1=2
arerat
(iii) R AT 2x1=2

(1) T J=hU Iqshcehd T%d T8l §9d & |

2)  [Co(NHy)sl** Us oiidfth whefeh GHpad B  Slh
[Ni(NH,)g]*" Th STe1 heieh S5l 2 |

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

o o 0N

33. (%) ) Tm=fifea & wror @S

(1) GshA GTq¢ el AT SHTC & |
(2) Trw & fow B 24

E 31, anﬁ; fou e 2 |

HH 37k RUMcHs 2 Sefh

(3) i faea & Cut 3 srEarh 2 |
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(a)

Answer the following questions :

(1)

(ii)

(iii)

(iii)

(1)

When a coordination compound NiCl, . 6H,0O is mixed with
AgNOj 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
Write the IUPAC name of the ionisation isomer of
[Co(NH3)5(SO,)]CL 1
Using Valence Bond Theory, predict the geometry and

magnetic nature of :
(1)  [Ni(CO),]

) [Fe(CN)g>~

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

(1) Low spin tetrahedral complexes are not formed.

(2) [Co(NH3)6]3+ is an inner orbital complex whereas

[Ni(NH3)6]2+ is an outer orbital complex.

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

SECTION E

Account for the following :

(1) Transition metals form complex compounds.

(2) The EMn2+ M value for manganese is highly negative

whereas EMn3+ M2t S highly positive.

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

25 P.T.0.
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(i)

(1)

(i)

(iii)

1)

(i1)

TRIIETSE 3-EH (MnO,) ¥ KMnO,, % o= 8 wreg dHieh
fetfae | 3+2=5

SO
fefafga ht yg=m hifvu

(1) 3d 2oft 6 Thuur aig S had Ueh ATV TTEAT
il 2 |

(2) 3d vt i FHA 91q T TAT TIATH H +2 TR
AIEAT § YA Y= 2 |

frferiiga @eftecont =l qui 3R wqfera i -
(1) Cr203_+ 14H" + 6Fe?t —

@ KMnO, —TEFAR

TorsT a1g = 7 2 5T Teh I foifan | 2+42+1=5

CeH,,0 AUk T AT hig Hrsi-eh Ak (X) 39 T
T d g fafve qores gl whar B | SRS o ETE
Gife =i 7%

(1)  ©FTeHe STRTSIHIE THer a1 2 |

(2) e il gufar 3 |

(3) <A 31f¥ehHeh i UM HT a1 3 3T sHH fohid ke
2 |

Freferfiaa & gwarg srfirfean forfe -
(1) SIoH-ThIFR 3TI=EH
(2) BA-BIATS-SITeTehl ATfsRAT 34925

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

OR

(b) (i) 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, —Peat |

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

34. (a) (1) An organic compound (X) having molecular formula CsH,,0O

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
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(@)

() 3 fAfaRed g ANfe o SHlgE o § HY TN
Hehd & ?
(1) UHRIGHA
(2) TS
(3) SHAISSA

Gi) Feferfd Afrepi 6l 3T 3fTa fohu T Turend & sgd gU A |
e 1T
(1) O,N - CH, - COOH, F - CH, - COOH, CN - CH,COOH

(STweiTE =gaER)

(2) TIAA, T, S, T
(Ffirer=gt TS eAfirfshamet o srfurfshamsfierar) 3+2=5

25°C W F=faiRaa o« &1 fagq-ares 99 (emf) IfEhfca HiT
Zn (s) | Zn2+(0-1M) || H" (0-01 M) | H,, () (1 bar), Pt (s)

[fe=m T 2 E 2., =-076V, E’ Hy = 0-00 V, log 10 = 1]

IR BT AT o Tad AT T =0 Fa3¢ | TIH o T

farer @ bl ATeehdT H &1 gl JTdl & 2 3+2=5




(b) (1) 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) O¢N - CH, - COOH, F - CH, - COOH, CN - CH,COOH

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

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

[Given : E° =—076V, EOH =000V, log 10 =1]

zn2*/ Zn */Hyg

(b) State Kohlrausch law of independent migration of ions. Why does
the conductivity of a solution decrease with dilution ? 3+2=5
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FHETITIEd 14397 @1 agad a1 @ 9igq 31 371 ] & qIci7 Bl :
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(ii)
(ii1)

59 J97-97 H 35 ¥97 & | @4t 397 HAfAard & /
T8 Yo7-97 Qi @US] 7 [q9Sid 8- &, &, T, 909 & /

GUE F 7 J97 G 1 & 18 TF Tglaehedid THR & Tah-Uh 3% & J97 & |

(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) ¥97-99 § GuF [aheq 787 197 72 8 | TEf6, @vs @ & 2 Yol 4, @9 T & 2 JoI
H, @8 7 & 2 Yo § 797 @98 & & 2 Y § HaRke laehcq & JIae 137 a1
g1

(ix)  FoPpcic & IFINT afdd & |

WU &

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

1. el fou gu st faames § & Aifes O 9gsedd <l 8 | 9 8%
ERCICEE
(a) 40 (b) 025
(c) 0-125 d 20

2. Tordl 3@ wife 1 srfufshan & o e1d-omy frafcifigd ® @ fopdeh sTeR gt
72

2k 1 k
(a) E (b) 5@
R? R
- d -
(c) 9k (d) o
& R IRk |igdn @ |
56/4/1 2> o



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.
56/4/1 3> ok P.T.O.



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),**

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 § | 37 941 & @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

=7



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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Qus ¥

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

56/4/1 21> ok P.T.O.
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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

56/4/1 23> 2
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T e
FrferRaa fdet =t e @ ud it ST awEdt @ uTer
(i)  FIF-TT 4 FoT 35 F97 & | G 5o T & |
(i) Y¥-97 9iT @us] 7 [@91fd 8 — @ve &, @, T, T AN F |
(iii) @USF —Fo7 GEIT1 T 18 7% Tglashedid THR 3 Uh-T 37 & o7 & |
(v) TBG-FTTEIT19 @25 7% 3T TG FTHIT FHR & §1-81 3H & Jo7 3 |
() @IS T —¥97 &I 26 G 30 TF T I FHR & did-d17 3751 & Jo7 & |
(i) @I T — T G 31 T 32 FH TIIRA TR-aR 351 & F97 & |
(vii) @UE T — F¥7 &I 33 T 35 % G5 31T bR 3 Gra-9id 3] & o7 & |
(viii) ¥97-99 H GHF faehcq 787 197 77 8 | TEfT, @ve @ & 2 Jo1 4, G T & 2 Fo I
T, @GUs § % 2 F¥T1 § 797 GUS & 3 2 ¥ B AR [T HT JIaeT 1897 TIr 8 |

(ix)  Dopoict & I FlAT 8 /|

g g -
1. b1 i IUfRAf | 91 gRT FAR i o Tad: tiadiehr § frfeifad 9 & oF ot faveft
g ? 1
(a) FYN (b) Wi
(c) ThIESTH T (d) A T
2. Tr=ferfea ferrei @ & @ 3wedt frs 7 2 1
(a) CO (b) NO,
(¢) NH, d) H,0
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General Instructions :

Read the following instructions very carefully and follow them :

(i) This Question Paper contains 35 questions. All questions are

compulsory.

(it) Question Paper is divided into FIVE sections — Section A, B, C, D

and E.

(iti) In section A — question number 1 to 18 are Multiple Choice (MCQ) type

questions carrying 1 mark each.

(iv) In section B - question number 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section C - question number 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section D - question number 31 & 32 are case-based questions carrying

4 marks each.

(vii) In section E — question number 33 to 35 are Long Answer (LA) questions

carrying 5 marks each.

(viit) 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 calculator is NOT allowed.

SECTION - A
1.  Auto oxidation of chloroform in air and sunlight produces a poisonous gas
known as
(a) Tear gas (b) Mustard gas
(c) Phosgene gas (d) Chlorine gas

2. Which of the following ligands is an ambidentate ligand ?
(a) CO () NO,
(0 NH, (d H,0

56/2/3 {3 > E%%
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Fr=fefaa o 9 forgept pKb AR S=aw 8 2

(a) @NHz (b) @CHQ—NHQ
() H3C©—NH2 ) OZN—QNH2

e R 6 SRR 3 AT log Bk e e 6 me ae et 3

[R]
k
(@) 2#303 (b) +k
_k
© 3303 d -k

& D-Tephr|, HI o &1 31f¥fshar shar & at o8 fiffa s &

(a) LRI 3TFA (b) n-BFH
(c) Hohiteh 377 (d) FATSRFA
o= § wioee T @

(@) Sy2 sl

(b) Syl sfufwen

(c) AT S\ 2 HIRAH Sy 1 ik #
(d) Syl 3R Sy 2aHi srfulsransti #

fraferiaa @ & foraehl gfig o Ty 79 6 g o fecraar gedt 2 ¢
() <= (b) dm
(c) 3FaA (d) Toer 3rueit i e
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3. Among the following, which has the highest value of pXb ? 1

(a) @NHz (b) @CHZ—NHQ
() H3C@NH2 d) OZN@NH2

4. The slope in the plot of log% vs. time for a first order reaction is 1
_tk
@ 3303 ®) +k
-k
© 3303 @ -k
5. When D-glucose reacts with HI, it forms 1
(a) Gluconic acid (b) n-hexane
(c) Saccharic acid (d) Jodohexane
6. Inversion of configuration occurs in 1
(a) Sy2 reaction
(b) Syl reaction
(¢ Neither Sy2 nor Sy1 reaction
(d) Sy1las well as Sy2 reaction
7.  Solubility of gas in liquid decreases with increase in 1
(a) Pressure (b) Temperature
(¢) Volume (d) Number of solute molecules

56/2/3 {5 > E%% P.T.O.



8. frafafea A g s a1 Hey Toid & ?

() R:% @ (b) G:k@
© sz@ @ Am:%

9. UHRIGHN 3R S=hAH § favg & & fore fmfafaa § @ =9 @ stfers g
fopan St weRaT 2 7

(a) 2, 4-STEATSLIhIA BTggsH (b) efm NaHSO,
(c) Wi foerm (d) I, 3R NaOH

10. fr=fafaa sfufrsid @ wn fava g 2
(a) CH,CH,Br+ Na*O-C (CH,), > CH,CH, — O — C (CH,),
(b) (CH,), C— Cl+Na* O~ CH,CH , - CH,CH, - O — C (CH,),
(© (a) 3N (b) Ml
(d) T (a) INAE (b)

11. T=faRea fireni # & @ a7 NaOH faorm i sufeufa & @-ge sam ?
(@) C4H,CHO () CH,CH,CHO
(¢ (CHy,C—CHO d H-CHO

12, b 3A - 2B % frg, sififrn am - S e g

3 d[B 2 d[B
® % ® %

d[B d[B
© 5 a @ 5
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8.  Which of the following relations is incorrect ? 1

(a) R=% @ () G:k@
© G:k@ ) Am:%

9. The reagent that can be used to distinguish acetophenone and

benzophenone is 1
(a) 2, 4-dinitrophenyl hydrazine (b) aqueous NaHSO,

(¢) Fehling solution (d) I, and NaOH

10. Which of the following reactions are feasible ? 1
(a) CH4CH,Br+ Na™ O-C(CH,); - CH;CH,-O — C (CH;),
() (CH,); C—-Cl+Na" O CH,CH,; —» CH;CH, - O - C(CH,),
(c) Both (a) and (b)
(d) Neither (a) nor (b)

11. Which of the following compounds will undergo self-condensation in the

presence of dilute NaOH solution ? 1
(a) C,H,CHO (b) CH4CH,CHO
(¢ (CHy;C-CHO (d) H-CHO
d[A
12. For the reaction 3A — 2B, rate of reaction — J(El 1s equal to 1
+3 d[B] +2 d[B]
@ 5 g ® 3 g
+1 d[B] +1 d[B]
© 73 g @ 5 g

56/2/3 1> E%% P.T.O.



13.

14.

15.

16.

17.

freaferfiaa dshmor aTgan § ¥ o +1 3R +2 TTeRiIehtoT 7wy Yefsid it & ?

(@) Mn (b) Zn
() Sc (d Cu

T A (111) gerarsieree (II) HTET & -

(a) Fe, [Fe(CN)l, (b) Fe, [Fe(CN)l,
(©) Fe [Fe(CN),] (d) Fey [Fe(CN)gl,

TR (A) 3 RO (R) ¥ 3Afha H9 & sed few v & | F=fefaa fasea o @
TTTYh ITYR I T = HIT -

(@) () 3R (R) 2 1 & 71 (R), (A) H1 el AT E |

(b) (A) IR (R) eHi &7 &, wAferd (R), (A) H & = 181 2 |

(€ (A) " g, difehd (R) 38 2 |

(d) (A) 3EA R, Al (R) T 7 |

DB (A) : Th TG e o T vyt s o1 TITh Ay, H 9 o SRS B

2 1

SR (R) : T AT foerem & foru foerr-faer st faetreres-foemmee 3t & nen
IR T g | foear-foetmaes ST & ner sr==afshand Tefed gt
g

AR (A) : Tigar H gfg o A1 HieR FTetehal gedi 2 |
SR (R) : 919 Tigdl I 1 3TN Tga- STt & T HIeR =TeTehd] HHT HIeR ATerehdl
HEAT B |

ANHY (A) : THAY YTL SRS o TY U ITad SRR ITEEATT Yefid
HA F |
HRUT (R) : GG o AT SATeRATSH Shl &g SATEY S hT &19dT &7 |
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13.

14.

15.

16.

17.

Which of the following transition metals shows + 1 and + 2 oxidation

states ?
() Mn (b) Zn
(0 Sc (d Cu

The formula of the complex Iron (III) hexacyanidoferrate (II) is :
(@) Fe, [Fe(CN)4l4 (b) Fe, [Fe(CN)4l,
(c) Fe [Fe(CN)g4] (d) Feg [Fe(CN)gl,

Given below are two statements labelled as Assertion (A) and Reason (R).
Select the most appropriate answer from the options given below :

(a) Both (A) and (R) are true and (R) is the correct explanation of (A).

(b) Both (A) and (R) are true, but (R) is not the correct explanation of
(A).

(¢) (A)1s true, but (R) is false.

(d) (A) 1s false, but (R) is true.

Assertion (A) : The enthalpy of mixing A . H is equal to zero for an ideal
solution.

Reason (R) : For an ideal solution the interaction between solute and
solvent molecules is stronger than the interactions between solute-
solute or solvent-solvent molecules.

Assertion (A) : Molar conductivity decreases with increase in
concentration.
Reason (R) : When concentration approaches zero, the molar

conductivity is known as limiting molar conductivity.

Assertion (A) : Transition metals show their highest oxidation state with
oxygen.

Reason (R) : The ability of oxygen to form multiple bonds to metals.

56/2/3 {9 > E%% P.T.O.



18.

19.

20.

21.

22.

23.

HANHYT (A) : H&T I T, TR Tfaeemas Sfferanat o fofw setrissia i
B2 | 1
R (R) : 3T 3 RO C—Cl T4 Mk gt 81 A1 2 |

CLEG|
=il 37 T § 2 i DNA H € Tfeh Them =8l 21 8, TAfeh Teh-gat o I &I
2 1x2
Freferiaa e stfeshad & =rwon 3 HifT 2x1

(2) CH,COOH & CH,COCH,

(b) @—CH2CH3 q @ COOH

Trafafaa stfufsranett #@ aftrfaa vemafes g fafen 2x1
() TEMR-Au= rfrfsman
(b) afafafers s o1 Hifee

(a) 3] A% BT Eu=Rol fgdta Sife i sertiahl % 3187 gt 2 | afe A 6t @igar
o T R S SITe At B <k fmien §1H o S O e ST g ? 2x1

(b) T ICTELT Gled BeH YW hife 3rhufspa ht uftums forRaw |

25 °C R g 59 X 3T g 59 Y & 9157 ¢& HA: 120 mm Hg 37 160 mm Hg £ |
Ife X 3R Y & 9™ Al bl THeATeRt Teh T3l foretae s Siran 8, foretas =1 arsy
g9 aftehfora HIfS | 2
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18.

19.

20.

21.

22.

23.

Assertion (A) : Chlorobenzene is resistant to nucleophilic substitution

reaction at room temperature. 1

Reason (R) : C—C/ bond gets weaker due to resonance.

SECTION - B
What are nucleic acids ? Why two strands in DNA are not identical but
are complementary ? 1x2
Do the following conversions in not more than two steps : 2x1

(a) CH,COOH to CH,COCH,

(b) QCHZCHg to @COOH

Write the chemical equation involved in the following reactions : 2x1
(a) Reimer-Tiemann reaction

(b) Acetylation of Salicylic acid

(a) The conversion of molecule A to B followed second order kinetics. If
concentration of A increased to three times, how will it affect the rate

of formation of B ? 2x1

(b) Define Pseudo first order reaction with an example.

The vapour pressure of pure liquid X and pure liquid Y at 25 °C are 120
mm Hg and 160 mm Hg respectively. If equal moles of X and Y are mixed

to form an ideal solution, calculate the vapour pressure of the solution. 2

56/2/3 {1 > E%% P.T.O.



24. (a) R 2x1
() TRE I 3 Tyt R sty § fer fave yem s g |
(i) AT ATeTehed o TR Fafor § fog g (DC) wged & <t et
2|
31
(b) T 3TET Afed e At o1 aiira Hiforg | wmerfies 3R gemeres SefEt it gorm
T 39 A & AT AT § ? 2

25. (a) Fr=feiRad o oms gt w ot am forfae 2x1
(i) [Co(NH,),(ONO)J2*
(i) K,[NiCl,]
3
(b) (i) whiele Tpet I8 ? Teh IGTEl ST |
(i) FHAEH Teped 1 & ? Teh 3T AT | 2x1

Qug - T
26. Tfctfaa § | foheel T o 3T AT ; 3x1
(a) CzH,, 1 S A1 GHTEE 35001 G hl WRHT H Tt AHTEAR Atfires CH, Cl

e ?
(b) Tr=fafed RfEs w1 Sy 2 AR % wld e g3 JATRARiear % s |
AT HITT :
2SI, 1-SHIU=H, 2-5H1-2-Hieege
(c)  ITTAT- qAT HT-THTEITST Shl ITUETT U -STSoA IS bl TTeTTeh 3= i1 BT & ?
(d) fr=faiga o A 3t B & yg= shifv
Br Mg Hy0

ng>A > B

56/2/3 {1z > E%%




24. (a)

Give reasons : 2x1

(1) Mercury cell delivers a constant potential during its life time.

(11) In the experimental determination of electrolytic conductance,
Direct Current (DC) is not used.

OR

(b) Define fuel cell with an example. What advantages do the fuel cells
have over primary and secondary batteries ? 2
25. (a) Write the IUPAC names of the following : 2x1
@ [Co(NH,);(ONO)]**
(i) K,[NiCl,]
OR
(b) (1) What is a chelate complex ? Give one example.
(11)) What are heteroleptic complexes ? Give one example. 2x1
SECTION - C
26. Answer any 3 of the following : 3x1
(a) Which isomer of C H,, gives a single monochloro compound C HyCl

(b)

(©

(d)

56/2/3

in bright sunlight ?

Arrange the following compounds in increasing order of reactivity
towards Sy 2 reaction :

2-Bromopentane, 1-Bromopentane, 2-Bromo-2-methylbutane

Why p-dichlorobenzene has higher melting point than those of ortho-
and meta-isomers ?

Identify A and B in the following :

Br H,0O
Mg > A 2 > B
Dry ether

@ %?,‘% P.T.O.




27. (a) (1) T=faRaa sifufern & wrifafy fafae 2+1

H+
2CH,CH,OH — 22— CH; — CH, — O — CH, — CH, + H,0

(i) o SAAT-TZSIBIATA WG G TSI BIet & Sfeiteh HI-ATSeIhITet el ?
e
(b) BT I 3x1
() uFEE H CH,CURSA AICI, < e Sifufsrn i St 2 7
(ii) TS T Na,Cr,0,/H" gry siferfietor foha smar 2 7
(iili) (CHy); C— OH %! 573 K W Cu  H1¢ TH foRaT 11 8 ?
T IR o THA T T aiehr faRau |

28. (a) [Co(en),Cl,]** = ST THTERIE G | [Co(en),Cly] 2+ T iH |1 ST
HHTI YT 0Tk Tl & S i 2 2+1
(b)  [CoF ]~ o1 Hehtu T Frsehid SHere feifi |
[fe=m 2 & Co T TRHTY] ShHTh = 27]

29. T YoM hife hl IR T 50% o1 &H § 300 K W 30 e &1d 8 37k 320 K™
10 e e0Td @ | SAferan < fore |isharmt 3t (E,) aRehierd i |

[R = 8.314 JKmol ] 3
[fea @ : log 2 = 0.3010, log 3 = 0.4771, log 4 = 0.6021]

30. F - CH, — COOH (dIeR $&39M = 78 g mol~!) % 19.5 g &I 500 g St H HleH T
femmeh © 1°C %1 3fewHA ¢@1 ™1 | F — CH, — COOH % foTq ferisH—#m wftehferd
T |
[fea & : 571 & fo7w K, = 1.86 K kg mol-1]. 3

56/2/3 E%%



(1) Write the mechanism of the following reaction : 2+1
H+
2CH4,CH,OH VST O CH; - CH,-0-CH, - CH;+ H,0

(1)) Why ortho-nitrophenol is steam volatile while para-nitrophenol is

not ?
OR
What happens when
(i)  Anisole is treated with CH4Cl/anhydrous AICl, ? 3x1

(ii) Phenol is oxidised with Na,Cr,0./H* ?
(iii) (CHy), C — OH is heated with Cu/573 K ?

Write chemical equation in support of your answer.

Draw the geometrical isomers of [Co(en)ZClz]2+. Which geometrical

1somer of [Co(en)zClz]2+ 1s not optically active and why ? 2+1
Write the hybridisation and magnetic behaviour of [CoFg]3~.

[Given : Atomic number of Co = 27]

A first order reaction is 50% complete in 30 minutes at 300 K and in

10 minutes at 320 K. Calculate activation energy (E,) for the reaction.

[R=8.314 J K~ mol] 3

[Given : log 2 =0.3010, log 3 =0.4771, log 4 = 0.6021]

When 19.5 g of F — CH,, — COOH (Molar mass =78 g mol 1), is dissolved in

500 g of water, the depression in freezing point is observed to be 1°C.
Calculate the degree of dissociation of F — CH, — COOH.

[Given : K, for water = 1.86 K kg mol™!] 3

27. (a)
(b)

28. (a)
(b)

29.

30.

56/2/3
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CLC|
frefefad wed, % s s € | 3= w1 geurigde ufen ik fou mo ww &
I N

31. WhIEA i U HTaiisH hl foR[d—ROTHSAT 3= B o HRU HleH-aes Tgh
ey Tfesgiget 3R HIEHT § gfad 8 S ® | 31d: 9 3 AeeunE 39 HCN,
NaHSO,, ewiaia, it o= 3R f=m sifieptent & @ e aems
HAMUTRATT <d 8 | ShICHT 1 3TUeT Ufcegrss qg HAefietor stfieptienl gR1 ST &
SAidefihd & T & | Hreifrdcreh 31T T il T8 Woesgel 3 HIEH
TSRS 7 <1 8 | FEfadicTsh 3T Ueehlaiall Ta JATUehat 3T T Hiic & BTl
3Afereh ST 81 € |

Freaferfaa gt & 3w @
(a) S T Ulceaiss I HCI i sufeufa # Ueenigial o 3o & @y srhfsean
LT 2 a1 Ffa 3eare 1 am fafee | 1
(b) RIS <t G | HIeiferafcTh 37T AT Yaet 317 9l BT § ? 1
¢ () Tr=fafea Afiesi w1 CH MgBr % 3fd 37! stfufsrameficrar & sgd #u 1
TR hITVT ;
CH,CHO, (CH,),C - (”3 ~ CH,, CH, - (Hj ~ CH,
o) o)
(i) IO 3N IUAH F fasie @ & oo vamafrens wheo fafau | 2x1
Y
(c) ﬁmﬁf@aﬁg@mm:

0]

. [Ag(NH ), ]
@ >
CHO
CHO H,NCONHNH,
(i) > 2x1
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SECTION -D

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

31. The carbon — oxygen double bond is polarised in aldehydes and ketones
due to higher electronegativity of oxygen relative to carbon. Therefore
they wundergo nucleophilic addition reactions with a number of

nucleophiles such as HCN, NaHSO,, alcohols, ammonia derivatives and

Grignard reagents. Aldehydes are easily oxidised by mild oxidising agents
as compared to ketones. The carbonyl group of carboxylic acid does not
give reactions of aldehydes and ketones. Carboxylic acids are considerably
more acidic than alcohols and most of simple phenols.

Answer the following :

(a) Write the name of the product when an aldehyde reacts with excess
alcohol in presence of dry HCI. 1

(b) Why carboxylic acid is a stronger acid than phenol ? 1

(¢) (1) Arrange the following compounds in increasing order of their
reactivity towards CH;MgBr :

CH,CHO, (CH,),C — C — CH,, CH, — C — CH,
|| [

O O
(1) Write a chemical test to distinguish between propanal and
propanone. 2x1
OR
(¢) Write the main product in the following :
O
. [Ag(NHy),]*
@ >

CHO

CHO H,NCONHNH,
(i) > 2x1
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32. FETEEE, YAV YUIH Uccase 3 HOH AW F | 3% GFse ft wad & | W f
FHTETRTESE! ! ST i fIera aem 2o 31iyertish o1 3rafad L & &, TT=rl e
hEd & | ORI, SN foh LTI o foTu SHotl o1 W@ €14 &, WId o SASTIee o 3
BT 8 | TIeifim SR § sravas Temee WIsasie & | A oV 37l & 95eTh @
3R Sfraenfat & fafi= gwemTeres wa i fsrnatt 1 aufed e & | foerfimi st &
3R TR A |

frferfaa & e difv
(a) TR BT UL, BEGIRAIHH & |rer rfifsran & et 2 | 77 @ 3
HAT 3 ? 1
(b) Tererfim C =1 gaR s o i = T2 fopan < wpar 2 2 1
(c) WM & gt feforfiad shi wftam forfae
() UerES ey
(i) ferpetentor 2x1
3
(c) retersed & Hefera freferfaa shr aftums fafe -
(i) T
(i) TATEHITSH TY 2x1
wig - ¢
33. (a) () wrudNe: 3+2

() Tty TN g soegRen Sfaeerm stfufrnstt & amel w T
frceren e & it oft et Arsdientor gru ade wen § dersgufed
<R |

(ii) it foetsm o (CH,),N 1 31ver (CH,), NH 3tftre arehi g @ |

(iii) Ufeenet Belrgel i FFHHI-31TEH T Tyl WAl & fawem o forg
aredt fafu i 7 |

56/2/3 E%%



32. Carbohydrates are optically active polyhydroxy aldehydes and ketones.

They are also called saccharides. All those carbohydrates which reduce

Fehling’s solution and Tollen’s reagent are referred to as reducing sugars.

Glucose, the most important source of energy for mammals, is obtained by

the hydrolysis of starch. Vitamins are accessory food factors required in

the diet. Proteins are the polymers of a-amino acids and perform various

structural and dynamic functions in the organisms. Deficiency of vitamins

leads to many diseases.

Answer the following :

(a)

(b)

(c)

(©)

33. (a)

56/2/3

The penta-acetate of glucose does not react with Hydroxylamine.

What does it indicate ?

Why cannot vitamin C be stored in our body ?
Define the following as related to proteins :
(1) Peptide linkage

(11) Denaturation

OR

Define the following as related to carbohydrates :

(1) Anomers

(i) Glycosidic linkage

SECTION - E

(I) Give reasons :

2x1

2x1

3+ 2

(1) Aniline on nitration gives good amount of m-nitroaniline,

though — NH, group is o/p directing in electrophilic

substitution reactions.

(i) (CHg), NH is more basic than (CH3)3N in an aqueous

solution.

(111) Ammonolysis of alkyl halides is not a good method to

prepare pure primary amines.

P.T.O.



A1) Freferfaa o aftrfera stfirfsran ferfan
() hifeer Wi ghetor
(i) Afsue Afemrge geavo

JAYaT
®b) () F=fafes sfuafrnatid A, B 3t C 6 @A fofau 3+1+1
H,O/H* NH
) @Ngcz— CLEONN N SNy
A
NO,
NaNO,+HC! C,H.OH
i) Fe/HCI JA 2 B 2115 . C

273 K
(D) Ufreha Hrge-shrees srfufsran s & ¢t 8 2
(111 fr=faRad sl 37k FaUATHI & Fgd HH T R HIfT :

C,H,OH, C,H,NH,, (C,H,),N

34. (a) 2 x 10~3 M AATgh A <hl TTeTehdT 8 x 1075 S cm~! B | Afe AYHTSH 37+
feTT A0 1 7 404 S cm?mol ! 8 Tl S&eh! HITR HTeTehal Td feriom — @EM
Yiehford hIfT | 3+2

(b) 298 K gl g3 3tffsman & foaq A, G° 37K log K, witepfera hifsr -
Nig + 2Ang(aq) v Ni2+(aq) +2Ag
fe 2 : Boyzey, =—0.25 V, EQ 1)y, = +0.80 V

1F = 96500 C mol1L.
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(II) Write the reaction involved in the following :

(b)

34. (a)
(b)
56/2/3

@)
(i)

@

uy

Carbyl amine test
Gabriel phthalimide synthesis
OR

Write the structures of A, B and C in the following reactions :3 + 1 + 1

H,O/H* NH
Q) ©_N‘2*Cl— CulN 7277 g AB s C

NO,

NaNO,+HCI C,H.OH
i) Fe/HCI JA 2 B 2115 . C
273 K

Why aniline does not undergo Friedal-Crafts reaction ?

(IIT) Arrange the following in increasing order of their boiling point :

C,H,OH, C,H,NH,, (C,H,),N

Conductivity of 2 x 1072 M methanoic acid is 8 x 10 S cm™L.

Calculate its molar conductivity and degree of dissociation if /\I(;1 for

methanoic acid is 404 S cm?mol1L. 3+2

Calculate the A G° and log K for the given reaction at 298 K :

. -2
Nig) + 248" g ==Ni*" + 248

1F =

96500 C mol1L.

@ %?,‘% P.T.O.



35. (a) () T=faRaa s o dife: 3+2

(i) Mn3*/ Mn2* g9 & fau Ee &1 79 Cr3t/ Cr2* & oM € s5q 311U
AT 21T 8 |

(i) el faerm 4 Sc3 T g Jafe Tis* ofiA 8 |
(i) Ufderag SAfaientor STaeensii o1 foqd TtE Tehid #d & |
) MnO, & KMnO, % o= % g tremafes aefter fafien |
31
M) () F=faRaa s wro faRae 2+2+1
(i)  EEHAYT Ty frsmy ST 2 |
(i) Ce*" T oA FFEHHS 2 |
(1) SIS IR UfeeAias! & WA § Ush THFAT 317 Tsh 3T faRgy |
(111 Trferfiaa smafes et st qof Hifsm
Cr,07 + 20H —

56/2/3 {22 > %%%



35. (a) (I) Account for the following : 3+2

(i) E°value for Mn®*/ Mn2* couple is much more positive than
that for Cr3*/ Cr2*.

(i) Sc3* is colourless whereas Ti?' is coloured in an aqueous
solution.

(111) Actinoids show wide range of oxidation states.

(II) Write the chemical equations for the preparation of KMnO,
from MnO,,

OR
(b) (I) Account for the following : 2+2+1
(1) Transition metals form alloys.
(i1)) Ce**is a strong oxidising agent.

(II) Write one similarity and one difference between chemistry of
Lanthanoids and Actinoids.

(IIT) Complete the following ionic equation :

Cr,02 + 20H" —

56/2/3 {23 > E%%
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