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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. The colligative property used for the determination of molar mass of

56/1/1

polymers and proteins is :

(a)  Osmotic pressure

(b)  Depression in freezing point

(c) Relative lowering in vapour pressure
(d)  Elevation is boiling point

Low concentration of oxygen in the blood and tissues of people living at
high altitude is due to :

(a)  high atmospheric pressure

(b)  low temperature

(c) low atmospheric pressure

(d)  both low temperature and high atmospheric pressure

3> B P.T.O.



10.
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frfctiaa stmfshan @ fog @&t e e 2
Zn + 2Agt — Zn?* + 2Ag

(a) 2Ag| Agtll Zn | Zn%*

(b) Ag* | Ag |l Zn?* | Zn

(¢ Agl Agtll Zn | Zn?*

(d) Zn|Zn?* || Ag* | Ag

Teh Tod: Tdfad (kAT & fiT AG 3R B B

(a)  YdTcHh, RUMcHh (b)  ZRUIcHh, RUTcHh
(¢c)  RUMTcHS, GdTcHb (d)  GqTcHb, YdTcHh
fafafga # 9 -8 3SR ¥ yHIfad BT 8 2

(a) AH (b) AG

© E; (d AS

H, (g) + Cly (g) —2¥ 2HCI (g) % fu stfirfsean #ife &

(a) 2 (b)) 1

0 O d 3

ATEE Y Haifere A 3 TR ATRfieRtor 7T @

(a) +2 (b) +3

(c) +4 (d) +6

ifires [Co(SOy) (NHg)s] Br 3T [Co(Br) (NHjg)s] SO, fr&fud #id 2 :
(a)  gav gHEIEd (b)  SY FHTEHEAT

(c) A GHTSId] (@) SUHEEIISH SHTEFad

Ufeehdd FITIISE ol TYTU Had TTS! ig | I fohdT JTaT @
(a) Gk HeThl A (b) TaTeS fHfshan &
(c) Heamrr itk & (d) Theraeda arfifsear @

iR R — OH + HOl — 22912, Rel + H,0 & tewrata &1 stfifrmefiem
1 HEl SHH FT § ?

(a) 1°<2°<3° (b) 1°>38°>2°
(c) 1°>2°>3° d 8 >1°>2°
m4mE
4> =
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The correct cell to represent the following reaction is :

Zn + 2Agt —— Zn%* + 2Ag
(a) 2Ag| Agtll Zn | Zn%*
(b) Agt| Agll Zn?* | Zn
(¢0 Agl Agtll Zn | Zn?*
(@ Zn|Zn%* || Agt | Ag

AG and E::ell for a spontaneous reaction will be :

(a)  positive, negative (b)  negative, negative
(c) negative, positive (d)  positive, positive
Which of the following is affected by catalyst ?

(a) AH (b) AG

(¢ E (d) AS

a

The order of the reaction

H, (g) + Cly (g) —2— 2HCI (g) is :

(a) 2 (b)y 1

(c) 0 (d 3

The most common and stable oxidation state of a Lanthanoid is :
(a) +2 (b) +3

(c) +4 d +6

The compounds [Co(SO,4) (NH3)5] Br and [Co(Br) (NH3)5] SO, represent :

(a)  optical isomerism (b)  linkage isomerism
(c) ionisation isomerism (d)  coordination isomerism
The synthesis of alkyl fluoride is best obtained from :

(a) Free radicals (b) Swartz reaction

(c) Sandmeyer reaction (d) Finkelstein reaction

In the reaction R — OH + HCl Zn—Clg) RCl1 + HyO, what is the correct

order of reactivity of alcohol ?
(a) 1°<2°<3° b)) 1°>3°>2°
c) 1°>2°>3° d 38>1">2°

<5>
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11.

12.

13.

14.

Ucehiglc! H1edH H NaOH 3R Bry o "1 CH3CONH,, H{Ulsham T <l 3 :
(a) CH3COONa (b) CH3NH,

(c) CH3CH,Br (d CH3CH,NH,

feferfiga § @ -5 998 9 gk © 2

(a)  (CH3),NH (b)  NH;

(c) QNH2 (@  (CHy),N

T oh UNCTE 92 H TOhId $ohIal Wl SIS oh ToT¢ AFITeTd TegehidTgs! 99
3

(a) C;-Cg a¥¥ () C,;-Cqz BT
(¢ C;-C, ad¥¥ d C;-C, pu
- BT TLEHTCHS &I §

(a) PG I (b) W I

(¢)  UIfIUTCTSST <l d) fFasTeEs #

Uy7 @&IT 15 @ 18 & (70, 31 %97 130 70 § — G79 vk &1 Af9asaT (A) aar
G &1 FROT (R) ZRT Sl a7 747 & | 37 941 & @g1 I 14 137 7T &ist
(a), (b), (c) 377 (d) 7 @ g T |

15.

56/1/1

(a) 3P (A) 3 SR (R) THT Tal & 3 SR (R), AR (A) hI
g ST AT 2 |

(b)  SAfTHA (A) 3T HRU (R) THT T&l &, T RV (R), AT (A) H
&l SR Fgt il 8 |

(c) AR (A) HEl B, T BRI (R) TAd 7 |
(d) 3w (A) T4 8, T HROT (R) TE 7 |

SHFIT (A) : FAGAA Tfceemaq Afshaneti # —NH, 8 o- 3R p-Fweh
a1 2 |
HRU(R):  UfclE $hisa-shraed AR T8l ¢ Hehdll 7 |
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11.

12.

13.

14.

CH3CONH; on reaction with NaOH and Bry in alcoholic medium gives :
(a) CH3COONa (b) CH3NH,
(C) CH3CH2BI' (d) CH3CH2NH2

Which of the following is least basic ?
(a) (CHj)oNH (b)  NH;4

(c) QNH2 (d  (CHg),N

The glycosidic linkage involved in linking the glucose units in amylase
part of starch is :

(a) C;-Cg alinkage (b)  C;—Cg B linkage
(c) C;—-C, alinkage (d  C;-Cy P linkage
An a-helix is a structural feature of :

(a)  Sucrose (b)  Starch

(c) Polypeptides (d)  Nucleotides

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.

15.

56/1/1

(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.

Assertion (A) : —NHy group is o- and p-directing in electrophilic
substitution reactions.

Reason (R):  Aniline cannot undergo Friedel-Crafts reaction.

7> B P.T.O.



16. 37¥%Y7 (A) : UlIeiH o THifedd @ tehar Ufaeenfud Icure st 2 |

HRU(R):  —NHCOCH; Hqg I Hfshavl Y9 UHHI &g ¥ e Bl
g |

17.  37f%97 (A) : AWHA Hy + Bry — 2HBr § {0kl 2 Td1d 21l 3 |
FRU(R): T g% MATHh AHTshAT § TR o G 70 W <d @ |

18.  379%97 (A) : 71 T=shvT Sqsherchid 9t foict & ¢@ 91 3 |

FRU(R):  IAIhABT THall o AT JTH Hofl ol ol H fohtead &
fodTed a1t A Bt 2 |

Qs 9
19. &0 9@ ®=1 g 23U U STIIAN 1T | 2

20. (%) T for@-sagesi ‘A’ 3R B’ 1 TR FH W, A’ hHl A 25 AT F&dl
8 Seieh B 1-5 TAT dgdl 8 | 90 § -1 {Igq-s1vees 96 8 ?

7 3 1 gfte 3 forw o wf | 2

AT

(@) 005 mol L™! NaOH fae@ & i w1 foega gfalier 5:55 x 103 ohm
2 | 3HR AE 1 cm U9 AR 50 cm @ | SEeh <Tciehdl bl IiehaH

i | 2

21. TrfaRaa gefeRtort i qui HIf - 1+1=2
(%) 2MnO, +5NO, +6H ——

(@) Crzog_ +14H" + 6~ —>

PCI5 N ‘A, AgCN N ‘B’

22. (%) CHy;-CH-CH,

|
OH

(@) CH,CH,CH,Cl+ KOH WA, 0 HBr |
STh AR | ‘A’ 3R ‘B’ &l Ig=THT | 1+1=2

56/1/1
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16. Assertion (A) : Acetylation of aniline gives a monosubstituted product.
Reason (R):  Activating effect of - NHCOCHj3 group is more than that

of amino group.
17.  Assertion (A) : The molecularity of the reaction Hy + Bry —— 2HBr
appears to be 2.

Reason (R): Two molecules of the reactants are involved in the given

elementary reaction.
18. Assertion (A) : Low spin tetrahedral complexes are rarely observed.

Reason (R):  Crystal field splitting energy is less than pairing energy
for tetrahedral complexes.

SECTION B
19. What is Henry’s law ? Give one application of it. 2

20. (a) On diluting two electrolytes ‘A’ and ‘B’, the A, of ‘A’ increases

25 times while that of ‘B’ increases by 1-5 times. Which of the two
electrolytes is strong ? Justify your answer graphically. 2

OR

(b) The electrical resistance of a column of 0-05 mol L_1 NaOH solution

of diameter 1 cm and length 50 cm is 5-55 x 10 ohm. Calculate the
conductivity. 2

21. Complete the following equations : 1+1=2
(@)  2MnO, + 5NO, +6H ——
(b)  Cry07 +14H' + 66~ — >

PC]5 N ‘A’ AgCN N cB’

22. (a) CH3-CH-CHjg

|
OH

(b) CH4CH,CH,Cl+ KoH —¢thanol .\, HBr
Identify ‘A’ and ‘B’ in the above reactions. 1+1=2

56/1/1 <9 >

P.T.O.
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24.

25.

26.

27.

28.
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() Feferfga ® foe R SR 1+1=2
(i)  Ucohlgial i ol H HHIA AT Tt 310 BT & |
(i) Ucehlgial o FAUHTH Ufcshd T@AT H @ F6- o a19 5ed 3 |
arerat
(@) () H=faiea sfufsean i ety faRew

+
CH4,CH,0H —= > CH, = CH, + H,0
443K

Gi) U fsrfsran # gftfaq gt fafay | 1+1=2

a9 ¥ ey hiforu : 1+1=2
(%) iU AfdfsHa
(@) Afsua dfauss T

(%) Uh TEEHS THRE gy, I8 qui % g {6 D@ i foga
GG § R SfEdn gl g |

(@) WA & i & fou ffe yer 1 99 IRt giar g ? 2

Qus T

(%) ATeR faera X eyl faoem & ney @ faflay |

(@) 846 g¥d | 30 g AT AT TAT g | Al¢ 298 K R I el I 9] T
23-8 mm Hg ?, @I 39 faeta & fou Sia1 &1 oy g« aftesfora shifre | 3

i e 3amg fafae 5« 3x1=3
(%) et FrTgs S Nal/UHieq & oy rfufsla fomar S 2 |

(@)  2,4,6-TATS FARIS S T STA-3TTEe TR ST 7 |

()  n-FRA FANSES HI Uehiaia KOH & A1 AfTGRRA foham STaT 2 |

g ffefaa U= 8 ag H31 (S8 77) 3x1=3
(%) bFTa & fufshe 10

(@) WUH T 2-Af9IuT-2-31Ta

()  HFTA § U

(") W | 9E-1-31Td



23.

24.

25.

26.

27.

28.

56/1/1

(a) Account for the following : 1+1=2
(i)  Phenol is a stronger acid than an alcohol.
(ii)) The boiling point of alcohols decreases with increase in

branching of alkyl chain.

OR
(b) (i)  Write the mechanism of the following reaction :
+
CH,CH,0H —~ > CH, = CH, + H,0
443 K
(ii) Write the equation involved in Reimer-Tiemann reaction.  1+1=2
Explain briefly : 1+1=2

(a) Carbylamine reaction
(b)  Gabriel phthalimide synthesis

(a) Write chemical reaction to show that open structure of D-glucose
contains the straight chain.

(b) What type of linkage is responsible for the formation of protein ? 2

SECTION C

(a) Differentiate between Ideal solution and Non-ideal solution.

(b) 30g of urea is dissolved in 846 g of water. Calculate the vapour
pressure of water for this solution if vapour pressure of pure water
at 298 K is 23-8 mm Hg. 3

Write main product formed when : 3x1=3
(a) Methyl chloride is treated with Nal/Acetone.

(b)  2,4,6-trinitrochlorobenzene is subjected to hydrolysis.

(c) n-Butyl chloride is treated with alcoholic KOH.

How do you convert the following : (Any three) 3x1=3
(a) Phenol to picric acid

(b)  Propanone to 2-Methylpropan-2-ol

(c)  Phenol to anisole

(d) Propene to Propan-1-ol

P.T.O.
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29. (&) AR HINT A 3x1=3

(i) S5 3TF H hraifadd Tg Hel Heweh gl & |

(i) Ufcegsel 3R HcHl o Tieh & fou Fifead aEacHse TIH
foran ST 2

(iii) PEIGIIh T, AN GHg hl HAZR JATARAT T
Td & |

AAAT

(@) TH wEH AR ‘A’ &R 3T C3HgO 8, 573 K W Cu % 19
AMAFRRE | B’ a1 3 | B Biew faera &1 emfad 8 +tar 8
Afehd I,/ NaOH & &1 Afeh ¢’ 1 fiell 7989 a1 8 | A, B3R C
ATt w1 e Hif | 3

30. (%) (i) FE, (ii) ATCeE & TA-ITIEH & IS T 8 2

(@) WM AR AGAE o AT AT TLHTHS R ST | 2+1=3

Qi Y

AET1eTIGd 97 Sa-TRT 397 & |  H1 TEaeH1ga® 7167 37K 13T 7T F971 & I
3%%? /

31.  Afufsham o, 3o1S TW § SRRl <t TigaT TS 9T ISl hl Higdl dfg
T Hafyd gram 7 | 39 fopeft 1o Ty W areeforeh o o ' H SR forelt
IO A § 3TEd o | YgRid fRAm ST dekar g | AMufshAT A W TR
9o =1 o W Ed 7 | o e wg Atk i ®ife w1 fgior an
o S7ran FHER{cTa o |HIeRTT gRT T Fehd ® |
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29. (a) Explain why: 3x1=3
(i)  Carboxyl group in benzoic acid is meta directing.

(ii) Sodium bisulphite is used for the purification of aldehydes and

ketones.

(iii) Carboxylic acids do not give characteristic reactions of

carbonyl group.

OR

(b) An organic compound ‘A’, having the molecular formula C3HgO on
treatment with Cu at 573 K, gives ‘B’. ‘B’ does not reduce Fehling’s
solution but gives a yellow precipitate of the compound ‘C’ with

I,/NaOH. Deduce the structures of A, B and C. 3

30. (a) What are the hydrolysis products of (i) Lactose, (ii) Maltose ?

(b) Give the basic structural difference between starch and cellulose. 2+1=3

SECTION D

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

answer the questions that follow.

31. The rate of reaction is concerned with decrease in concentration of
reactants or increase in the concentration of products per unit time. It can
be expressed as instantaneous rate at a particular instant of time and
average rate over a large interval of time. Mathematical representation of
rate of reaction is given by rate law. Rate constant and order of a reaction

can be determined from rate law or its integrated rate equation.

P.T.O.
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32.
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()  TEa Affsham 9 <=1 a1 & 2 1

(i) <1 ek faRau S SAffshaT shi ST sl THTled HLd & | 1
(iii) (1) I ohife <t Afufshan o o stfifsran o =t @ g g 2
(2) I I i AAMRAT & T k i FhIg 1 7 2 2x1=2
HAYAT

(i) (1) Ueh 3K P + 2Q —— IUE o Tow o7 = k[P]1V2 [QI1 ] |
SrfvrfeRam <l hife =T 2 2

(2) Ueh IS8T Hied BeH TIW hife Afufshan 1 aftarfog il | 2x1=2

SYEEEANSH ARl | GTqu g YR hi FASehard, Tiefhes 7R T, vefia
HA & | TTAfes GASRdTd STRA- gl @ dT SRUMTcHeh AT STR—HT grl
gse gt 8 | fgdiaeh Taeehdd. SH-STAHIT Bl & 7R Tehteh! Soideld I
3<h IQTEA TAYAT ROMTcHS ITRET G TS Bidt & | TNAfHeh FASIehary, ATSfeh
Bidt & STefeh Tgeiiaeh HAISohaTd Hehdt ohl STTehfd 4 et 8 |

(i) IR PtCly . 2NHg, AgNOg o &1 ARAT T8 heal g, al s

T BAT ? 1
(i)  [Colen)s]3+ sl factrer TSRl =T 3 ? 1
(i) (1) ST FEREHERE(I) F ¥ fafau |
(2)  [Co(NHj3)sCl] Cly 1 313 R .w.Hl. 7% feifn | 2x1=2
Tt
(i)  [Ni(CN)]?" I Gehtul Td Traehiy =g forflgu | 2

[ORHTY] |&T : Ni = 28]
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(i) What is average rate of reaction ? 1
(i1)) Write two factors that affect the rate of reaction. 1
(iii) (1) What happens to rate of reaction for zero order reaction ?
(2) What is the unit of k for zero order reaction ? 2x1=2
OR

(1ii)) (1) For areaction P + 2Q —— Products
Rate = k[P]1/2 [Q]1. What is the order of the reaction ?

(2) Define pseudo first order reaction with an example. 2x1=2

In coordination compounds, metals show two types of linkages, primary
and secondary. Primary valencies are ionisable and are satisfied by
negatively charged ions. Secondary valencies are non-ionisable and are
satisfied by neutral or negative ions having lone pair of electrons. Primary
valencies are non-directional while secondary valencies decide the shape

of the complexes.

(1) If PtCly . 2NHg3 does not react with AgNOg3, what will be its

formula ? 1

(i1) What is the secondary valency of [Co(en)3]3+ ? 1

(i) (1) Write the formula of Iron(III)hexacyanidoferrate(II).

(2)  Write the IUPAC name of [Co(NH3)5Cl] Cls. 2x1=2
OR
(iii) Write the hybridization and magnetic behaviour of [Ni(CN)4] 2=, 2

[Atomic number : Ni = 28]

P.T.O.
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Qs &

33. (%) (1) Il & Toad AEEA H Hieesy = ffgw | Fiewsn
fom % gur UEHifesh s i Hiwia Hier =Teehal % o

e ffEu |
(i) 298 K W & 7§ anfufskan & fou stfespam &Rt 3 log K,

gftesfera hifs

Ni (s) + 2Ag+ (aq) = NiZ' (aq) + 2Ag (s)

o o 2 E 2+, =025V, EAg+/Ag:+O-80V

1 F =96500 C mol ™ 2+3=5
HAAT

@) () HUS % fagg-smee %1 yem fom fafew | 19 Cu2t + Cu
T IUERd & & Tt $Ug & g § fohan & Ao

BN 2
i) 298 K W fm=fifgd ¥« &1 fogq-ae® sd (emf) Tiepiard
ﬁﬁm :
Mg (s) | Mg2* (0-1 M) || Cu2* (0-01 M) | Cu (s)
(B =+271V, 1F=96500C mol™}, log 10 = 1] 243=5
34. ffaRga v & fau sro @S 5x1=5
(i)  HhHU dwal < 3d At T F WIS +7 hl IHAH AR TET
el ar 2 |
(i) THAU IIE AR ITeh ANk YIRS AMGRIRT H HAHIG: 378
3 B 7 |
(iii) Cr2* TU=Fh Yehld I & Salh I d-h&eh =18 (d%) FT Mn3+ Th
ATFH RS 2 |

(iv)  Zn < HUA Tedt AT gl 7 |
(v) i foemed d§ Cut s giar 7 |

56/1/1
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34.
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(a)

(b)

SECTION E

(i) State Kohlrausch’s law of independent migration of ions.

Write an expression for the limiting molar conductivity of

acetic acid according to Kohlrausch’s law.

(ii) Calculate the maximum work and log K. for the given

reaction at 298 K :

Ni (s) + 2Ag+ (aq) = NiZ' (aq) + 2Ag (s)

Given : ENi2+ N T 0-:25V, EAg+/Ag =+0:80V
1F = 96500 C mol
OR

24+3=5

(i)  State Faraday’s first law of electrolysis. How much charge, in

terms of Faraday, is required for the reduction of 1 mol Cu?*

to Cu?
(i1)) Calculate emf of the following cell at 298 K for
Mg (s) | Mg2* (0-1 M) || Cu2* (0-01 M) |Cu (s)
[Ecey =+ 271V, 1F=96500C mol™}, log 10 = 1]

Assign reason for each of the following :

1)

(ii)

(iii)

(iv)

(v)

2+3=5

5x1=5

Manganese exhibits the highest oxidation state of +7 among the 3d

series of transition elements.

Transition metals and their compounds are generally found to be

good catalysts in chemical reactions.

Cr?t is reducing in nature while with the same d-orbital

configuration (d*) Mn3+ is an oxidising agent.
7Zm has lowest enthalpy of atomization.

Cu™ is unstable in an aqueous solution.

<ar>
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1)

(i1)

1)

ffaRaa wuT=awon =1 wvae hife

(1) TS | 2-2-51-1-3T0

(2) TS 3TFA U 2-FAIIIUATSeh 3TF

CsHyo STIES Tell Th Uoch STSII-30eeT & @ Aifiehi B
3 C w1 Ty T R | AR B eeTers et wlew AT @
3R 1, A9 NaOH foreaq & @19 ot S1fwfshan star g | @fies ‘¢

e foemm oo T8 <ar dfer sTaered Mfda e @ |

Afireh ‘A%, B’ 3R ‘C’ i =TT | 2+3=5
HAYAT

3T Tk adeqor g favg i -

(1) CHsCOCH,CHj 3K CH3CH,CH,CHO

(2) TIA AR UAATEHh 37

(i) RN & Affean $i gt fafgu |
(ili) A ¥ Dl YgaTHT | 2+1+2=5
CH,COOH PCls , o _Hp/Pd-BaSO4 p ()CHy/MgBr
(i1) H3O+
J/LiAlH4
D

¥



35.

56/1/1

(a)

(b)

(i)  Carry out the following conversions :

(1) Ethanal to But-2-en-1-al

(2) Propanoic acid to 2-chloropropanoic acid

(ii) An alkene with molecular formula C;H;, on ozonolysis gives

a mixture of two compounds ‘B’ and ‘C’. Compound ‘B’ gives

positive Fehling test and also reacts with iodine and NaOH

solution. Compound ‘C’ does not give Fehling solution test but

forms iodoform. Identify the compounds ‘A’, ‘B’ and ‘C’. 243=5
OR

(i)  Distinguish with a suitable chemical test :

(1) CH3COCHQCH3 and CH3CH2CH2CHO

(2) Ethanal and Ethanoic acid

(11) Write the structure of oxime of acetone.

(iii) Identify A to D. 9414925
CH,COOH — P56 , o _ Ha/Pd-BaSOs g Eiii))(;i?)ngBr o
lLiA1H4
D

¥
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T e
Frafafaa fde = e & v S et Tt & e
(i)  FIYH-TT 4 Fc7 35 F97 & | G 5o I & |
(i) ¥¥-97 99 GUsl 7 [F9if5a 8 — @S &, @, T, TAIF /
(iii) @USFH —Fo7 GEIT1 T 18 7% Tglashedid THR 3 h-T 37 & o7 & |
(iv) @USG-Fo7TEIT19 @25 7% 37 TG FTHIT FHR & §1-G1 37H] & Jo7 3 |
(v)  GUET—¥97 G&IT 26 G 30 TF T IF0T FHR & did-d17 3751 & Jo7 & |
(vi) TS F—F7 GEIT31 TUT 32 FG JTENRT TR-TR 37H] & F97 5 |
(vii) IS T —F7 G&I1 33 8 35 7% 514 FIT FohR & Gre-qie 3] & J77 & |
(viii) F97-99 § GHF faeheq 767 1397 77 & | TEIfT, @S @ & 2 J971 7, G T & 2 FoI
T, GUs § % 2 F¥T1 § 797 GUS & 3 2 ¥ 8 AR I HT JIaer 1897 TIT & |

(ix)  FePpoik BT FTTAATE |

[CLEEED
1. Ucwhigich KOH gRI Ufcshel Bellge % Uochld § TR0l bl Srffehd foharm SiTa 2 1
(a) afceema arfrfsran
(b) TS FAfsRa
(c) forregreairsiehon srfifshan
(d) TSt srfufsran
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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. The conversion of an alkyl halide into an alkene by alcoholic KOH is

classified as

(a) a substitution reaction

(b) an addition reaction

(c) a dehydrohalogenation reaction

(d) a dehydration reaction

56/2/1 {3 > E%%
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2. [Fe(CO),] # Fe =l HATerefiehtor 31eee &

(@) +2 (b)
(© +3 (d)

3. Tr=fafad o 4 wH yeoaq & 8 2

() @NHQ (b)
(c) @CHQ—NHQ (d)

ol

4.  Torefi wem wife 6 arfifshan & T In[R] T8 909 & AT 310i@ 6l @1 &

+k

@ 9303 (b)
_k
© 3303 (d)

5.  o-gfeE SEHTcHe foRivar 8

(a) Gshrd I (b)

OR ERRICECED ()
6. fyfientor BT 2

(a) Syl Afufsran &

(b) S\2 Atk

(c) T Syl HRAH S 2 rfulsran &
(d) THT Sy2 3R Sy 1 rfufsramat &

56/2/1 @

-k

+k

gifetieerss
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2. The oxidation state of Fe in [Fe(CO);] is 1

(a) +2 (b) O
() +3 d +5
3. Among the following, which is the strongest base ? 1

(a) NH, (b) H,C NH,

©) @CHZ—NH2 (d) OzN@NHz

4. The slope in the plot of In[R] vs. time for a first order reaction is 1
_tk
@ 9303 ®) -k
—k d k
© 3303 @+
5. An a-helix is a structural feature of 1
(a) Sucrose (b) Polypeptides
(¢) Nucleotides (d) Starch
6. Racemisation occurs in 1

(a) Syl reaction
(b) S\2 reaction
(c) Neither Sy1 nor Sy2 reaction

(d) Sy2reaction as well as Sy 1 reaction

56/2/1 {5 > E%% P.T.O.



7. & R Ky &1 aH
(a) 9 HE & HY FGAT 2 |
(b) AT §GH & HIY TAT & |
(c) 9SG % HIY T & |

d) fRrREa

8. fa=feflga KO faeraai 6 & fermeh! Hicit <metehdl 1 A I=dd &I 2

(a) 0.01M ® 1M

(0 05M (d 0.1M

9. Tmafafga sfufrnetid a s diawa @ ?
(a) CH4CH,Br+ Na® O~C (CH;); » CH;CH, — O — C (CHy),
(b) (CH,), C - Cl+ Na* O~ CH,CH , > CH,CH, - O - C (CH,),
(© (a) 3N (b) Ml

(d A (2) A (b)

10. rfiyesRrlt It srfifseanatt § frefafiaa 3 9 9 gatfaes sifufrmia g 2
(a) HCHO () CH,CHO

() CH,COCH, (d CH,COC,H,

56/2/1 {6 > E%%



7. Value of Henry’s constant K; : 1

(a) 1increases with decrease in temperature.
(b) decreases with increase in temperature.
(¢) 1increases with increase in temperature.

(d) remains constant.

8.  Which of the following solutions of KC/ will have the highest value of

molar conductivity ? 1
(a) 0.01M ®) 1M
(¢ 05M (d 0.1M

9.  Which of the following reactions are feasible ? 1

(a) CH,CH,Br+ Na* 0-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)

10. Which of the following is most reactive in nucleophilic addition reactions ? 1

(@) HCHO (b) CH4CHO

(0 CH,COCH, (d CH,COC,H,

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



11.

12.

13.

14.

FfaTRad o € S Uesiel e TR T8 ot 8 ?

(@) CH,—CHO (b) QCHO
© QCHO (d CH,COCH,

SAPHT BA —> 2B 3 forg, arfifen 3+ ok s w2 7

-3 d[A -2 d[A
@ 3 O T
-1 d[A d[A
© 24l @+

ohHUT dedll o FHTIRad TeIvT | & ShiF ITeh! ISR Afshadl ¥ Teg § ?
(2) ITIIFhIA THhd (b) SR AT T T
(c) = HUF T (d) ufedra JATefiehtor 3raTemd

T STSFATSIT (T —1, 2-STEUHIA) wAfean (IV) 18 1 4 8
(@) [Pt Cly(en)y (NO;),] (b) [Pt Cly(en),] (NOy),
(c) [Pt Cly(en), (NO4)INO, (d) [Pt (en)y (NO,),]CI,

FfieReH (A) 3 HROr (R) A iferd = &1 wem few mu 8 | Fefefaa fawedi 4 @
TT{Yeh IUYR I h =4 HIT :

(a) (A) 3R (R) 31 97 & a1 (R), (A) i Tt = 2 |

(b) (A) IR (R) eHi &7 &, wAferd (R), (A) h & = 181 2 |
© (A)"Eg, Al (R) 32 |
(d) (A) A E, oifehd (R) T2 |

56/2/1 E’?’E



11. Which of the following does not give aldol condensation reaction ? 1

(a) CH,-CHO (b) <:>—CHO
(© @—CHO (d CH,COCH,

12. For the reaction 3A — 2B, rate of reaction + %1 1s equal to 1
=3 d[A] =2 d[A]
@ 5 g ®) 3 gt
-1 d[A] 2d[A]
© 73 g D + g

13. Which of the following characteristics of transition metals is associated
with their catalytic activity ? 1

(a) Paramagnetic nature (b) Colour of hydrated ions

(c) High enthalpy of atomisation (d) Variable oxidation states

14. The formula of the complex dichloridobis (ethane —1, 2-diamine) platinum

(IV) nitrate is 1
(@) [Pt Cly(en), (NO;),] (b) [Pt Cly(en),] (NOy),
(c) [Pt Cly(en), (NO4)INO, (d) [Pt (en), (NO,),]CI,

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.

56/2/1 {9 > E%% P.T.O.



15. 3R (A) : TERTT gTel Ush STUEET ToTed # | 1
R (R) : TUERT €16 HieTerdl o SATUTII ¢ |

16. ARBUT (A) : IYd-319E 6 Figdl T T DTeAhdl gl @ | 1
R (R) : TIHT T T AT $h18 STRIAH § fIaemt of ST aTel 3T <l T o
STt 2 |
17. R (A) : HIR TEHHHAY dcdl & | 1

SHROT (R) : S0 <l ot 37w § d-hefeh ot aid & & |

18. 3RheA (A) : FARTAA S GoiT § SHTISITIAT T AR TTFEITIT STTEH B 8 | 1
SR (R) : C-Cl 37ae i gort § C-1 37mae i 31may Tdedt o7 gt 8 |

gis -9

19. 25 °C W g 59 X 3R g g9 Y & 919 <« shAS: 120 mm Hg 37 160 mm Hg ¥ |
Ife X 3R Y & 9™ Al bl THeATeRt Teh T3l foretae s Siran 8, foretas =1 arsy
9 URehfoTd hITT | 2

20. (a) U dNT: 2x1
() TR I S Tt sty § fer fave yeR e g |
(i) AT FTeTehed o TR Fafor 8 fog arr (DC) wge & <ht et

gl
e
(b) TS 3ICTET Afgd S At ! IR Shifsre | serfiyes 3R T=meres sefat St gart
T 4 TeT o T AT 8 ? 2
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15.

16.

17.

18.

19.

20.

Assertion (A) : Osmotic pressure is a colligative property.

Reason (R) : Osmotic pressure is proportional to the molality. 1

Assertion (A) : Conductivity decreases with decrease in concentration of
electrolyte. 1

Reason (R) : Number of ions per unit volume that carry the current in a
solution decreases on dilution.

Assertion (A) : Copper is a non-transition element. 1

Reason (R) : Copper has completely filled d-orbitals in its ground state.

Assertion (A) : Nucleophilic substitution of iodoethane is easier than
chloroethane. 1

Reason (R) : Bond enthalpy of C-I bond is less than that of C-C/ bond.

SECTION - B

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

(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

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



21. (a) 39 A B &= 5 $ife o srenmieehl & &9 gia1 € | e A bl Figa

o T R ST At B ok fwfen 8 9 S OX SR wTE g ?
(b) T ICTELT Gled BeH YW hife 3rhufspar i uftums farRaw |

22. (a) T=fciReaad = o1ms 9t vt am fafaw
(i) [Co(NHg);(ONO)]**
(i) K,[NiCl,]
e
(b) (i) whiele Tpet I8 ? Teh IGTEl ST |
(i) FHAEH Teped 1 & ? Teb 3T AT |

23. Trfafga sttt § aftyfaa tamtres aeiew fafe
() TEMR-Aua rfirfsman
(b) afafafers s o1 Hifee

24. T=faRaa s 31fererdd e =/on | i

() CH,CN# CH, - |c| ~ CH,

O
o Opoms O

25. DNA 3R RNA o A& ¢ 37 faifgu |

56/2/1 {1z > E%%
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21. (a)
(b)
22. (a)
(b)

23. Write the chemical equation involved in the following reactions :

(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 ?

Define Pseudo first order reaction with an example.

Write the IUPAC names of the following :
(i)  [Co(NHy)5(ONO)]**
i) K,[NiCl,]

OR

(1) What is a chelate complex ? Give one example.

(11)) What are heteroleptic complexes ? Give one example.

Reimer-Tiemann reaction

(b) Acetylation of Salicylic acid

24. Do the following conversions in not more than two steps :

(a)

CH,CN to CH, — C — CH,
[
0

o ¢ Hcoonew ¢ )

25. Write two differences between DNA and RNA.

56/2/1
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Qug - T

26. (a) (1) T=faRaa sifufern & wrifafy fafau 2+1
2CH3CH2OH%3+K>CH3—CH2—O—CH2—CH3+H20
(i) oI AT -ATSIRITS 9T I TSI B} B STaifeh W-ATg2bHIeT Tal ?
GECH]
(b) BT I 3x1

() uFEE H CH,CURSA AICI, < e Sifufsran i St & 7

(ii) T T Na,Cr,0./H' gRI STiafientor foham Sran 2 7

(ili) (CHg),; C— OH %I 573 K™ Cu % |1Y A fepart S 8 2
319 TR oh THUA H THRI Tt fafEm |

27. Trafafaa & 9 fopdl e o I IfTe 3x1
(a) CzH,, 1 I &1 GHIEE Isocl LS ! WHT H Tehed HHIFAR Alfieh C H, Cl
qag?
(b) Tr=fafed RfEs w1 Sy2 AR % wld e g3 JAMTRaierar % s |
raferd i
2-SHIU=A, 1S, 2-5H1-2-HieegeH
(c)  ITTAT- qAT HT-THTEITST Shl ITUETT U -STEoA IS bl TTeTTeh 3= i1 BT & ?
(d) f=fafgad A 3t B 6 gg=m Shifs
Br H,0O
sgalfgm > A 2 > B

28. TH Yo Hife ht sk & 50% ot 8 & 300 K W 30 e &ra 8 37 320 K™
10 e e0Td @ | SAfferan < fore |isharmt 3t (E,) aRehierd I |

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

56/2/1 E%%



SECTION - C

26. (a) (1) Write the mechanism of the following reaction : 2+1
+

2CH,CH,OH %) CH; - CH, - O - CH, - CH4 + H,0

(11) Why ortho-nitrophenol is steam volatile while para-nitrophenol is
not ?

OR
(b) What happens when
(i) Anisole is treated with CH4Cl/anhydrous AICl, ? 3x1

(ii) Phenol is oxidised with Na,Cr,0-/H" ?
@ii1) (CHg)3 C— OH is heated with Cu/573 K ?

Write chemical equation in support of your answer.

27. Answer any 3 of the following : 3x1
(a) Which isomer of C;H,, gives a single monochloro compound C,HyCI/
in bright sunlight ?
(b) Arrange the following compounds in increasing order of reactivity
towards Sy2 reaction :
2-Bromopentane, 1-Bromopentane, 2-Bromo-2-methylbutane

(¢c) Why p-dichlorobenzene has higher melting point than those of ortho-

and meta-isomers ?
(d) Identify A and B in the following :

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

28. 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=28.314 J K1 mol] 3
[Given : log 2 =0.3010, log 3 =0.4771, log 4 = 0.6021]

56/2/1 {15 > E%% P.T.O.



29. F - CH, -~ COOH (HIeR g&5HM = 78 g mol~!) % 19.5 g %! 500 g ST H =it W
femmeh § 1°C %1 3fewHA ¢@1 ™1 | F — CH, — COOH % foTu ferisH—#m wftehferd
HifT |

[fea 2 : 57t % forw K, = 1.86 K kg mol-1]. 3

30. (a) [Co(en),Cl,]** o Sfirdta oreRa =Y | [Co(en),Cly] 2t 1 S | AT
AT YU O el & X Fi 2 2+1

(b)  [CoF ¢]* 1 Hehtul Ud Fraieh1y sFaEN feTha |
[fe= 2 & Co =T TRHTY] ShHTh = 27]

g - o
frfoafad s, | TeTid w1 & | 31=aq ®! areurgEe qfeu 3R fou gy i %
I ST ;

31. TS I T RS hl ferId—oMTeThdT 3= B & HRT HieH-ATedsH g
JmEY Tfeggigel 3R HeHl § giad &1 S 7 | 37d: 9 3 AeRuiEl S HCN,
NaHSO,, Uehigiai, AT Fea=ti 3TN M=K SAfWepwishi & @1 AR A0S
HAffsramd <d & | ShICHT s J1en Ucgerss Jg sAeieon Al gr ST @
JATeiehd &1 A & | HIeiaareTsh 3T %1 hlE-A T9g Ufceargsi 3 heHl H
SAfHfsRaTE TET <1 @ | FrETfaaicre 3 Yeehlaiall Td HATUhd Il T HHTe & 6!
31fereh AT B # |

ffefad weat & s &

(a) S T Ulceaiss I HCI i sufeufa # Ueenigial s 3o & @y srhfsean
ol g d FfHa 3carg o1 A feaRaw | 1

(b) RIS < G | HIeiferafcTh 37T 7T Yeet 317 ol BT § ? 1

56/2/1 %%%



29. When 19.5 g of F — CH, — COOH (Molar mass = 78 g mol™!), 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

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

1somer of [Co(en)zCl2]2+ 1s not optically active and why ? 2+1
(b) Write the hybridisation and magnetic behaviour of [CoFy] 8-,

[Given : Atomic number of Co = 27]

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

56/2/1 {11 > E%% P.T.O.



© (@ fr=fefeaa ifiesi s CH MgBr % 3fd 3! srfufsramsficiar & sgd 5w 4
T I :
CH,CHO, (CH,),C - C — CH,, CH, - C - CH,

| I
0 0)

(ii) SO R S H forsig st o fore Tamtes wde fafem | 2x1
AYAT

(c) Tm=faRea # gea 3ce fofau
0]

. [Ag(NHj)o]"
(1) >
CHO
CHO H,NCONHNH,
(i1) > 2x1

32. HEERYE, Yav guish Ufceass 3R FhITH B & | 3¢ dotgs off #ed & | 3 oft
HIETRIS! Dl SN HichT fIera T el Tfyerte 1 ufad T d 8, 3o=rl whu
HEd © | TS, SN fob TaAeTiEt o fofu et o1 Y@ € €, WIE o ScsTTEe 8 W
BT 8 | faefim Smer # sravas Temeh WIsashie & | WA oV 37l < 9geTh ©
3 ShauiEt # fafi= dmTenes W it fransti ot gdifed od 8 | faerfiat i w4
3TehT T &I 4 2 |
fraferfea & st &S
(a) ToTohI T UTUEIeE, BTegIaaeIuda & @ rfufshan 7€t ta 8 | I8 = 3

FHLAT R ? 1
(b) Toeftm C <1 gaR sk ° wiva =t Tt foran S gehan 8 2 1
(c) TEH & Hafia frferiiga 6 uftam fafey
() UwIEE 9g
(ii) ferepeieRtm 2x1
YT

(c) whETEIEge O et ffaRga i afeam fafa
() W
() TAEHIGSH qY 2x1

56/2/1 E%%



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

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

0 O

(1) Write a chemical test to distinguish between propanal and

propanone. 2x1

OR
(¢) Write the main product in the following :
O
. [Ag(NH,),]"
@ >
~NCHO

2 CHO H,NCONHNH,

(ii) - | > 2x1

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) The penta-acetate of glucose does not react with Hydroxylamine.
What does it indicate ?

(b) Why cannot vitamin C be stored in our body ?
(¢) Define the following as related to proteins :
(1) Peptide linkage
(11) Denaturation 2x1
OR
(¢) Define the following as related to carbohydrates :
(1) Anomers
(1) Glycosidic linkage 2x1
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33. (a)

(b)

34. (a)
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gis -8

() F=faRea = wro dfe 3+2

(i) Mn3*/ Mn2* g9 & fau Ee &1 79 Cr3t/ Cr2* & oM € s5q 3114
YT BT 2 |
(i) el faerm 4 Sc3 T g Jafe Tis* ofiA g |
(i) Ufderag SAfaientor STaeensii o foqd TtE Yehid #d & |
) MnO, & KMnO, % o= % forg qremafes aefer fafian |
Jran

(1) fr=taRaa & wro fafau 2+2+1

(i)  EshHor g frsmgd s § |

(i) Ce4* U TaieT HieeliehTen 2 |
(II) OISt R UfekeATaei o THTE T Ueh AT 3 Ush 3 ferfae |
(A1) fr=fefaa smafes gxfiertor =1 quf Hifve :

Cr,07 + 20H" —

I RGN : 3+2

() T T g soidir ufeumo sfifeenstt § andt w@ O
fréares g1 2 iRt oft Yfaefia argdientor g a9 A § HeMTgE et
g |

(i) Sefe foerm 3 (CH,) ;N 1 319er (CH,), NH 3tferes s gt 2 |

(iii) Ufeenet Betrgel i IHI-31TeeH g Tl WA & fowem o forg
It fafr i 2 |

(A1) Freferfeaa & afffera st ferfae
() hifeer Wi ghetor
(i) s Afemrgs Tvervo
Fa

=& E
B



33. (a)
(b)

34. (a)
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SECTION - E
Account for the following : 3+2

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

that for Cr3*/ Cr2*.

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

(111) Actinoids show wide range of oxidation states.
Write the chemical equations for the preparation of KMnO,
from MnO,,.

OR
Account for the following : 2+2+1
(1) Transition metals form alloys.
(i) Ce*'is a strong oxidising agent.
Write one similarity and one difference between chemistry of
Lanthanoids and Actinoids.

Complete the following ionic equation :

Cr,07 + 20H —

Give reasons : 3+2

(1 Aniline on nitration gives good amount of m-nitroaniline,
though — NH, group 1s o/p directing in electrophilic
substitution reactions.

(1)) (CH,), NH 1s more basic than (CHj)3N in an aqueous
solution.

(111) Ammonolysis of alkyl halides is not a good method to
prepare pure primary amines.

Write the reaction involved in the following :
(1) Carbyl amine test
(11) Gabriel phthalimide synthesis

OR
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®b) () TF=faRes sfafrnatid A, B 3t C 6 e fofan 3+1+1

H,0/H*  NH
) @Ngcz— CubN A 277 B o

Fe/HC!I NaN02+HCl CZH5OH
(11) > >B > C
273 K

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

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

35. (a) 2 x 10~3 M AATgh A <hl TTeTehdT 8 x 1075 S cm~! B | Afe AYHTSH 37+
feTT A0 1 HH 404 S cm?mol ! 8 Tl SEeh! HITR HTeTehal Td feriom — @M
Yiehferd =hIfTT | 3+2

(b) 298 K gl g3 3tffsman & faq A, G° 3R log K, witepfera Hifsr -
Nig + 2Ang(aq) v Ni2+(aq) +2Ag

fear e Eogony =— 025V, EQ 4\, =+0.80 V

1F = 96500 C molL.
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(b) () Write the structures of A, B and C in the following reactions :

3+1+1
H,O/H* NH
) @Ngcz— CLEONN N SNy
A
NO,
NaNO,+HC! C,H.OH
(i) Fe/HCI ;A 2 . B 2tls . C

273 K

(II) 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

35. (a) Conductivity of 2 x 103 M methanoic acid is 8 x 10 S cm™.

Calculate its molar conductivity and degree of dissociation if /\r?1 for

methanoic acid is 404 S cmZmol-1. 3+2

(b) Calculate the A G° and log K for the given reaction at 298 K :
Nig) + 248" 4q ==Ni""(o + 2Ag(
Given : EONi2+/Ni =—-025V, Ezg+/Ag =+0.80 V

1F = 96500 C mol1L.
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General Instructions :

Read the following instructions carefully and strictly follow them :

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

(it)  This question paper is divided into five Sections - A, B, C, D and E.

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

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

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

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

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

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

(ix)  Use of calculators is not allowed.

SECTION A

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying

1 mark each. 18 x1=18

1. Which of the following 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
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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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19.

20.

21.

22,
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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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20.

21.

22,
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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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23.

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

13> Q5 P.T.O.



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 |
s




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.

56/3/1 7> msm P.T.O.
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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

s



(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

56/3/1 21> msm P.T.O.
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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

56/3/1 23> By
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AT 7597 :
FHETITIEd 14397 @1 agad a1 @ 9igq 31 371 ] & qIci7 Bl :

(i)
(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 @ |
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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections - A, B, C, D and E.
(iti) In Section A — Questions no. 1 to 18 are multiple choice (MCQ) type questions,
carrying 1 mark each.
(iv) In Section B - Questions no. 19 to 25 very short answer (VSA) type questions,
carrying 2 marks each.
(v)  In Section C - Questions no. 26 to 30 are short answer (SA) type questions,
carrying 3 marks each.
(vi) In Section D - Questions no. 31 and 32 are case-based questions carrying
4 marks each.
(vii) In Section E — Questions no. 33 to 35 are long answer (LA) type questions
carrying 5 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
2 questions in Section E.
(ix)  Use of calculators is not allowed.
SECTION A
Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 18x1=18
1. A compound undergoes complete tetramerization in a given organic
solvent. The Van’t Hoff factor 4’ is :
(a) 40 (b) 025
() 0125 d 20
2. The half-life for a zero order reaction equals :
2k 1 k
(a) —- b =—
R 2 R2
R? R
() — d  —
2k 2k
where R is the initial concentration.
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

=7



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.
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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.
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19.

20.

21.

22,

23.
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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

<{a5> =

P.T.O.



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

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

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

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

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

Answer the following questions :

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

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

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

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

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

(i) NaNOo/Cu, A~
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33.

34.
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1)

(i1)

1)

(i1)

1)

(i)

o o

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

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

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

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

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

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

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

Zn?* + 2¢ — 5 7n

e (Zn**]=01M IR E
Zn“" /7Zn

=-076V32 | 3+2=5

frfafad & faw sror i .

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

(2) Cr?* U Jad AIH 7 |

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

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

e



SECTION E

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

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

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

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

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

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

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

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

if [Zn?*1=0-1M and E°

=—0-76 V. 3+2=5
Zn2+ /Zn

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

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

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

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

acidic medium with

(1) I ion,and

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

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

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

SrATCSEIES i 2,4-STEATSLIBHASISSHM hl TLEHT WU |

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

O COOH el HyC @ COOH

USSR | Helg T gHieh fafay |

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

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




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

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

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

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

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

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

FaC O COOH or HsC Q COOH

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

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

(e) Write a chemical test to distinguish between Benzaldehyde and
Benzoic acid. 5x1=5
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T e
FrfaRaa fcwt = aga aaar & gfey 3R 3 q1e i :
(i)  FIYH-TT 4 Fc7 35 F97 & | G 5o I & |
(i) ¥¥-97 99 GUsl 7 [F9if5a 8 — @S &, @, T, TAIF /
(iii) @US-F : Jo7 G 1 & 18 7% Tglashedid bR 3 Wh-U 3% & Jo7 8 |
(iv) @US-T:F¥7TEIT19 T 25 a% 37 Tg-ITIT JHR 3 G1-§1 3% & Jo7 & |
(v) — GUB-T: 7 GIT 26 G 30 7% TG-IFTHIT FHR & dA—fi7 bl & Fo7 & |
(i) TUS-F: Y97 G131 TIT 32 FH SNIRT TR-AR 351 & Fo7 & /
(vii) TUS-F : 37 G&IT 33 T 35 7% e1-I19 FHR & Gra-9id 371 & Jo7 8 |/
(viii) ¥¥7-97 5 GO 9%y 787 132 7 8 | Fefy, @ve-@ @ 2 yel 4, @ue-7 3 2 el
T, GUs-g 3 2 ¥¥) 4 79T @US-F & 2 Fo) 7 AR 9T &1 FIGe 1637 T & /

(ix)  FePpoik BT FTTAATE |

e —F
1. T et ° O foran reiet g ol dNeh I8 (+) g1 T8 atg | 3ifeha foham
28°? 1
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br

(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

2. T=afaRad temraiant | 9 forgent 3Tfadishtor T&1 BT 2 1
(a) SITA (b) HH-2-3A
© 2-ARIARI-2-37Td (d) 3-ARR-2-37Td
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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.  Which of the following molecules has a chiral centre correctly labelled

with an asterisk (*) ?
(a) CH4;C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,OH (d) CH4;C*Br,CH,

2. Which of the following alcohols will not undergo oxidation ?
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol

56/5/1 {3 > L]0
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3. o= 3l srfwfsranati gro frefua @1 31 O o6 See T Jieda 9 ST TR
SnZ* +2e” > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+4+0.77V
3G AT TA o TR H D T AT & 7 ?
(a) Fe2* 3Taefiehd BT & 3T & I Aeed —0.91 VR |
(b) Sn 3TEfRd BT & 3T Tt Y Freedr 0.91 V7 |
(c) Fe2* 3Taefiehd BT 8 3T I I Aeedl 0.91 VR |
(d) Sn 3TEfRd BT & 3T Tt Y Freedr 0.63 V7 |

(aq)

4. T8IV de =R 314 rfafsrad fe el TE 2 .
I 2CF - Cl,+ 2
II. 40H™ - O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H*+2e — H,

T 4w @ rfufrad sga 1 gured § 9 91y dEu-Ja (SgA) 6
I - 3ATEeH foha ST 8 2

(a) 13MIII (b) I3MWIV

() II3MWIII @ II3ARIV

5.  HHUUT YT o i T Y Frg ICIEh hi WITd AR B AT AT & ?
(a) I TeHh (b) I I T
() Tasmg =t fomior (d) IREAHT ST eRtoT TaETd

6. STShIAC ST <hl G TASheteh ™ TLaI3T |
(a) 4 Cr— O & 6 oI =TS 8 |
(b) 6 Cr— O TS 6 oI =TS 8 |
() @t Cr— O a6 qool TS 2 |
(d) @t Cr— O ey g TEI & |
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3. A voltaic cell is made by connecting two half cells represented by half

equations below : 1
Sn2+(aq) +2e" > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

Which statement is correct about this voltaic cell ?

(a) Fe?"is oxidised and the voltage of the cell is —0.91 V
(b) Snis oxidised and the voltage of the cell is 0.91 V

(c) Fe?"is oxidised and the voltage of the cell is 0.91 V
(d) Snis oxidised and the voltage of the cell is 0.63 V

4.  Four half reactions I to IV are shown below : 1
I. 2CF - Cl, +2e”
II. 40H™ — O, + 2H,0 + 2e~
ITII. 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
(¢c) IIandIII (d) IIandIV

5.  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
6. In the two tetrahedral structures of dichromate ion 1

(a) 4 Cr— O bonds are equivalent in length.
(b) 6 Cr— O bonds are equivalent in length.
(c) All Cr— O bonds are equivalent in length.
(d) All Cr— O bonds are non-equivalent.

56/5/1 {5 > Dk P.T.0.
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7. FAATI 1AW R FF B 2 AT AR Th foo—H S48 EH ol ared grel
40 torr & | I[E A 3 g B & 9157 qF hAM: 45 torr 3R 30 torr & | W
IESRES

(a) Ueh 3TTcy foetam & |
(b) GHATH forare ST 8 |

(c) RUTTcHe foare esriar 2 |
(d) Tk Iferehdy FaeTeh! fRTEamef 2 |

8. TS I Ul & =g 0 & fore fm § @ 9 v st g TE
B ?
(a) LiAlH, (b) Hy/Ni
(c) Fe 3 HCI (d) Sn IR HC!

9. 3l Foret a Toreram =l AieTerdl gt ot & ST Al 3Heh Hietel I feh (K, )
HH Bl ST

(a) 3 (b) ST
¢ o (d) et
10. H5hId I el - HIEE HgaATdl & :
(a) fcm= (b) SIS
(c) TE{HT (d) ETgHTR
11. =1 8 & fopgept pK, 7 =am 8 7
(a) CH,- COOH () O,N-CH,- COOH
(¢ Cl-CH,—COOH (d) HCOOH

12. T ® 9 9 91 At 3Tl JTdie SRiskH H W ok R o 7
(2) HR e b) A TA
(¢ H,—0,397qd (d) I aA
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10.

11.

12.

1 mole of liquid A and 2 moles of liquid B make a solution having a total

vapour pressure 40 torr. The vapour pressure of pure A and pure B are 45

torr and 30 torr respectively. The above solution
(a) 1s an ideal solution.

(b) shows positive deviation.

(¢) shows negative deviation.

(d) 1is a maximum boiling azeotrope.

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

nitrobenzene to aniline ?
(a) LiAlH, (b) H,/Ni
(¢) Feand HCI (d) Sn and HC!

If molality of a dilute solution is doubled, the value of the molal elevation

constant (Ky) will be

(a) halved (b) doubled
(¢) tripled (d) unchanged

Hydrolysis of sucrose is called
(a) 1inversion (b) hydration

(¢c) esterification (d) saponification

Which one of the following has lowest pK_ value ?
(a) CHy;—-COOH () O,N-CH,-COOH
(¢ ClI-CH,-COOH (d) HCOOH

Which of the following cell was used in Apollo space programme ?
(a) Mercury cell (b) Danaiel cell
(¢ Hy-0, Fuel cell (d) Dry cell

56/5/1 1> L]0
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13. 25 °C W AW 6l 75 TR o fote ffoaifaa wmfies am s1fehe wTH 5T

A T B = Cg + Dy

TR (A, )/mol dm~3 | SRR [B)/mol dm3 | SHfeh I/mol dm3s~!
3.0 x 1072 2.0 x 1072 1.89 x 104
3.0 x 1072 4.0 x 1072 1.89 x 104
6.0 x 102 4.0 x 102 7.56 x 10~

A, 3R B, % Tid hife =18 ?

A, Tl I B, % Sfei shife

(a) N T

(b) H I

(©) T A

(d) GRS ERb

14. [NiCl,]% %1 Jreehid 301 3 :
(a) 1.82 BM (b) 2.82 BM
(¢) 4.42 BM (d) 5.46 BM

[FRHTY] 3RHTSh : Ni = 28]

A AT 15 8 18 % 7Y, @ e feu 1w @ — 6 T 1 31fieRed (A) 791 g8t i
SR (R) g0 3Afeha TohaT T B | 39 91 o &l S 1 feu M it (), (b), () 3R

(d) 5 & TR o |

(a) AR (A) 3 HROT (R) SH T&l & 3T HRoT (R), 31RheH (A) 1 Tt =

HA 2 |

(b) AR (A) 3R HROT (R) gHI T& 8, T RO (R), 3TheH (A) HI Fal

AT T8 AT B |

() NrERed (A) H& 7, Tg %R (R) Teid 2 |
(d) TR (A) Ted B, Tg SR (R) TR 7 |

56/5/1
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13. The following experimental rate data were obtained for a reaction carried
out at 25 °C : 1

A T B = Cg + D

Initial [A g )/mol dm=2 | Initial [Bg)l/mol dm™3 | Initial rate/mol dm—3s~!
3.0 x 1072 2.0 X 1072 1.89 x 1074
3.0 x 102 4.0 x 1072 1.89 x 10~
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
14. The magnetic moment of [NiC/,]?- 1
(a) 1.82 BM (b) 2.82BM
(c) 4.42BM (d) 5.46 BM

[Atomic number : N1 = 28]

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) 1s 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.

56/5/1 {9 > Dk P.T.0.
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15. AL (A) : UIEH Uwse ey | TR oV 37l % Sgeteh 2id & | 1
%I (R) : Teh SIS H IR ULTSE e 8 e IR Wi 37 8 % |

16. AU (A) : TH I hife TR & fore o feormes 3w srfifsran o i ghr8

T THH B 8 | 1
@R (R) : 3 hife rfufsran o fore srfrfsrem am srfufsreres i wigar w fftar
U Wdg i g |
17. AMHE (A)  : A P 3R CL, hi Iuferta # Uelifees 30 1 gelrsi TR ST Eehall
8 U] BiTHeh 3T ol & | 1
%R (R) : hifHen 3T <hl ToT § THITeeh 3T goiet 3T & |
18. Jfed (A)  : fou& [Cr Cly(0x),]? Ya0T GHIEEEA G & | 1
&I (R) : faeq forTe ot srewerhia Tpetl § gaor auTeRedT ST B & |
Tug - §

19. (a) () W FrEw | 8 W R w@d: yafdd SeE AR & fag Eogg 3R
AG® % 1 oIz (¥TeHeh /KTTedeh) B4 e 7 2x1=2
(i) TS & ST U= HT UgAT =19 FATST |
CREl
(b) 298 K W {1 & 1 emf qiehierd HIT ;
Fey, | Fe2* (0.01M) [|H* 15y | Hyg, (1 bar), Pty
fo 2 Eogg = 0.44 V. 2

20. Tordl TR HATHIHT 1 qT0 SgM W 36k 9 fRT k 3R |iohav Sl B, w1
B2 7 sitfae fag Hifsw | 2
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15. Assertion (A) : Proteins are polymers of a-amino acids connected by a
peptide bond. 1
Reason (R) : A tetrapeptide contains 4 amino acids linked by 4 peptide
bonds.

16. Assertion (A) : For a zero order reaction the unit of rate constant and
rate of reaction are same. 1
Reason (R) : Rate of reaction for zero order reaction is independent of

concentration of reactant.

17. Assertion (A) : Acetic acid but not formic acid can be halogenated in

presence of red P and Cl,,. 1

Reason (R) : Acetic acid 1s a weaker acid than formic acid.

18. Assertion (A) : Trans [Cr Cl,(0x),] 3- shows optical isomerism. 1

Reason (R) : Optical isomerism i1s common in octahedral complexes

involving didentate ligands.

SECTION - B
19. (a) (1) What should be the signs (positive/negative) for E° ; and AG®
for a spontaneous redox reaction occurring under standard
conditions ? 2x1=2
(1) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fey, | Fe2* (0.01M) || H* ;) | Hy, (1 bar), Pt

Given E°Cell =0.44 V. 2

20. What happens to the rate constant k and activation energy E, as the

temperature of a chemical reaction is increased ? Justify. 2

56/5/1 > ;E%% P.T.0.
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21.

22.

23.

24.

25.

(a) T=fcTRaa o & o o Tiefis fore it wifd Rl T8 wFehdl 8 7 HR0 G |
OH-, NHJ, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOYICL, @ T & 2 | 36k Sl GHEAS H
Mg v, am G |

F p-STEFARSH I T T 0-STEFARIS~I 1 FILATh IHR BT 8 T AT

FHTERE <ht qoiT H 9 TGS 1 Tt I gl & ? 2

HHTA 3T ATgatgaeqra I o fore e & I i 2x1=2
(a) HTgFARTET hl G § Tl Afreh el ol BT g 7
(b) <l % e forde S o fore uss Emfes weror i |

(a) (i) HhHITH 3T o T et (Ivanfere) ST <t T Eif | 2x1=2
(i) Ufefa & -NH,, T  afsraor w61 1 w8 PRt fran smasar g ¢
Jrer
(b) () Tfia gea e < U Stffsra qui hifsre 2x1=2

N, CI~

@ CH3CHoOH

(i) SHICAT T TUAHH T T HIFT |

T IY i TTSSINH ARHTSS o &1 ATTeha ST | 38 ATTsha | fohd &g 1 ¥ it
27 2

56/5/1 {1z > %%%



21. (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.

22. Why 1is boiling point of o-dichlorobenzene higher than p-dichlorobenzene

but melting point of para isomer is higher than ortho isomer ? 2

23. 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.

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) (@) Complete the reaction with the main product formed : 2x1=2
N, CI~
CH3CH9oOH

(11) Convert Bromoethane to Propanamine.

25. Give the reaction of glucose with hydrogen cyanide. Presence of which

group is confirmed by this reaction ? 2

56/5/1 {13 > Dk P.T.0.
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26.

27.

28.

29.

30.

(a)

(b)

(a)

(b)

(a)
(b)

gug — T

318 K Wt 3f¥rfsran 1+2=3
2N,0; ) = 4NOy, + Oy, o foTu srfirfsran am ufterferd shifsre afe N,O
FATEAH I 1.4x 103 ms 1% |

Th WU HIfE SATHIRAT o TTC ty,, = 2t T4 Fead HINT |

5(g)

foreeat & fagra & 3naR W d5 3 & foIe yaet & fovre & @y s
formmar ferRae e forg A, > P2 | 1+2=3
[Ni(CO),] ! Sgsherehia SATHG B el [Ni(CN), ]2~ i ol Hoeeia Shhd

, Fafy g1 gfaerarehed guiid § | same HifT |

[FTT] 3RHTe : Ni = 28]

Teh HHIERUT o {1 BrgHTI TR eumisu | 1+2=3
o foe=m W (CH,),N &I o1 # (CH,),NH 1o seha 8, =
HIT |

FraferiRaa fongl o Jeton & fore s S 3x1=3

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

(a)

(b)

56/5/1

T T UrCTUHISE, BTESIOICTUHTA o AT STTTRaT Tal e |
AT 37eeT et oht wifer 707 eria § |

o # forer fererfimi <61 gfd g 31ER # fHarfia &9 8 g1 =ieg |
DNA % &l TS[sh Ush-g8 o L &ld ¢ |

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) F=fafaa = ged FUATS & ° Safeid Hifvw
TATRATSH, S, FATA, n-SH
(i) UfrErer @ AT w8 forfara foman s aerar 2 2 srfferan dfv |
JAET
Q) fFrfafaa sfufmen i franfafy fofeg 2+1=3

H,S0,
- CH;CH, — O — CH,CH, + H,0

(i) ETESEAT — SATetentor STRTRAT Sl IgTeor afed THesT |

CH,CH,OH




26.

27.

28.

29.

30.

SECTION - C

(a) For the reaction 1+2=3

calculate the rate of reaction if rate of disappearance of N205(g) 1s
1.4 x 103 msL.

(b) For a first order reaction derive the relationship tqq, = 2tg,,

(a) On the basis of crystal field theory write the electronic configuration
for d® ion with a strong field ligand for which A, > P. 1+2=3
(b) [Ni(CO),] has tetrahedral geometry while [Ni(CN),] 2- has square

planar yet both exhibit dimagnetism. Explain.
[Atomic number : N1 = 28]

(a) Illustrate Sandmeyer’s reaction with an equation. 1+2=3
(b) Explain, why (CH,),NH is more basic than (CH,);N in aqueous

solution.

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.

(a) (1) Whyisthe C— 0O 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
(b) (@) Give mechanism of the following reaction : 2+1=3

H,S0,
&> CH;CH, — O — CH,CH, + H,0

CH,CH,OH

(1) Illustrate hydroboration — oxidation reaction with an example.

56/5/1 {15 > Dk P.T.0.
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Qs - ¥

frfefaa we Fa-smeaid wed & | s B aeugEs Tie 3T 36h 9vE &
Wwwaﬁq

31. iRt foeemem

aeTteeRl H ATeREl Tiaeemdd SiffRan S 1 3t S\ 2 i frafaferi & I1ER
TEATIAA 1 ST Fehcll & | Sy 1 &1 RO o AR § Tafh S 2 Toh =01 3t fUlha
2 | 1S 2iUoohd A # frafafin stoamam, o8 sen! Wit T & S8 fieeh
T, SIS T o e, TR srfiemes 3 e |

T gadr & wwma : Sy 1 Afufsran #, sifiertes & whmor fRufa it 3R frem A
g1 § gfg Bt 8, Hifeh Toh Y foemmaeh, atfivehdes i e wshuvr fRfa w 31
TS ST B, Hera®d HlRAT FHofl A Bl & IR STl s 1fd & 8t § | Sy2
arfrfsran #, freprr bt garar srfirertiss & TshmoT R < 3T amr=ra: ufafda T2t &t 2
3R hadt A TRETY giar 7 | 39 9w, gefia faemre w1 gshaon feafa i stde Nu
T FETR TR TS TSdT &, FSeh HRor G St | gig aidt & TR sk o
%I AG L ¢ & | 3G o 7T 25 °C W 1o FARSIH T TIHATA (TTeEarh 24)
1 3en ol (WEgdih 79) § freed S (Sy1) 300000 AT Ak i Ear B |
2-SIHISTSA <l TG Teshiaical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 5 81 ST @ | 37a: etk i gaan &1 &1 Sy 1 31K
Sn2 GFT SATHTRATST T THTE ST &, T TRomH 9 81 & | 1= 89 %8 9ehd &
fop goieT yeltr faetmaes S 2 HAfHiskaati & T 31t 2id & Sl yaet Yot faetes
Sy ARSI o T 31g%et BId & | AT BH 8 Hhd & foh I aeiliosh i
SRreeTed AR Yoa gefa faemehl o Sy 1 frafafy W smamia 2 (3gew & fag
ST o |1 TIHTA) |
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SECTION -D

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

31. Nucleophilic Substitution
Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Syl 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 S\ 2 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 Syl mechanism in solvents with a strong

polarity (for example ethanol containing water).

56/5/1 <D ;E%% P.T.0.
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freferfaa gt & s G
(a) Syl H et =i g g ? 1
(b) T I g1 H TIHTSA W g FT g1 8 2 1
(¢) Trafefaa yee el § & i Sy 2 sifufsran & i srfees srfuframsfier 2 2

(i) CHy;-CH,-1 3@ CH,CH, - CI

) { y—ci s ( H—cH,-al 2x1
S

() FraferRaa #r Sy 1 stfufsranatt % ufa seht stfufsramsiierar < sed u § =aferq
Hifo :
(i)  2-SH1-2-AfeTepA, 1-sHIu=eA, 2-SHu=eH
(i)  1-5T1-3-HfeTeeH, 2-5mI-2-HIUegeH, 2-5H1-3-Hireeged 2x1

32. TgA 4 298 K W fafim @igareti W Siefim KC!I faerm &1 yfatg 3 & & fog
e T & T2 gU U Tetehdl I I Tt Hd g Toh T e fohan | 389
7 STgf €T 550 & 5000 <HUT UfT Fehve FTeft a.c. Witk 1 sdeweH for & Set |
v Taa feufa @ wfotrg o1 afteher S & T9eTq 38 =Tershal K 3R WieR aTershal
Ay HT TERTSTA foharm ST 370 urgaeht <t wreft &9 # stfuferfias fomam |

G | gigar (M) k S cm! Am S em? mol!
1. 1.00 111.3 x 1073 111.3
2. 0.10 12.9x 103 129.0
. 0.01 1.41 x 1073 141.0
FrafaRaa weat = s e
(a) IR < TTY ATCThdT F1 T g ? 1
(b) 3fe KCI % T A° 150.0 S cm? mol™! 8 @ 0.01 M KC!I i feriism #rn
TiEhfeTd ShIfT | 1

(c) afe uget 4 KCI s ¥ W HC! Sy fehal BIdT a1 319 A W 1 & 718 TG 6
oI KC1 o a1 st sve stferss = o6y smifara it | sifae fig Shifs | 2x1

YT
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32.

Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

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

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

) ( »—ctor { )—CH,-CI 2x 1
OR

(c) Arrange the following in the increasing order of their reactivity
towards Sy1 reactions :

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

methylbutane 2x1

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 cem™! Am S em? mol!
1. 1.00 111.3x 103 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41x 1073 141.0

Answer the following questions :

(a) Why does conductivity decrease with dilution ?

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

(¢ 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

56/5/1 L]0 P.T.O.
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(c)

33. (a)

(b)

34. (a)

56/5/1

B o HUIS! AT o IEf ST h1 KC foreta o ¥4 W CH,COOH ferete <
T IETRT | T shi JorT B 38eh ST H ¥ Ueh Seat foerRaw <1t 3ueh T o1 31

Teh J&T0T ST 399 e o | 2x1
wig —' ¢
() 1M TohiE faer=a i 3me 1M NaCl fera 1 daemmeh 31fe s g 8 7
1+2+2=5

() U rEmaRiied foet X (Aol ge99™ = 50 g mol~!) &l & 78g Swila |
AT T A 3kl 9159 € TRt 90% T8 AT | 't T X’ T g
Tiehfetd hifeT |

(ili) MgCl, 10g I 200g JT H HITehl SHTU 7Y T o FLTh H IR
1 TR VY, I8 A §¢ Tk MgCL, Tuia: foaifsa g1 2 |
(3 % T K, = 0.512 K kg mol ™, #ieR g™ MgCl, = 95¢ mol 1)

JAgar
() o= o TAATEh 3T & foTT e &1 T[0Tk 1 T4 0.5 o fehe i gIaT 8 ?

1+2+2=5
(i) 2 efi faerm # 25 °C W K,S0, % 2.32 x 1072g HieH T & a1l
TR 1 T g, I8 A 3T [ i T K,SO, quid: fomifsa &
TR |
(R =0.082 L atm K~! mol™!, K,SO, %1 HIeR ge5HH = 174g mol )
(i) 25.6g TEHL I 1000g S=(9 H = W f&ums 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 )

() hismr srfufsren 4 wfvrfaa stfufsran fafe | 1+1+3=5
(i) HgW HreTaafcTsh 3Tl S g § Weeasel 3R HIEHI % FFeHH HH Hi
B ?
(ili) T TR AR ‘A’ Rt SR C,H 0, 2, BT5esi % @1er Sfufsran i
% 3=t NaOH Ud TeTgehict o |1 TRH i T n-U=H B 379=frd 81 . | ‘A’
BESadel THIF o Ty SIS SHIdT & 37 EFTceh STEISI%E Ul e
wierr Tt B | A’ ) qgaH hifve it STEEiwi qen Slod qher % fore
JAfrferan fefaw |
AT



(¢) 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
SECTION - E
33. (a) (1) Why is boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5
(i) 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.

(i11) 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
(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5

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

dissolving 2.32 x 10~2g of K,S0, 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 1)

(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 = 32g
mol1)

34. (a) (1) Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

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

56/5/1 <y Dk P.T.0.

F &
Ehh:



(b) (1) VATA 3N TS 317 | ferdie S & foru Tamerfaes qhemor fafigu 11+ 1+ 3 =5
(i) UfcerTEel 3T HIEHT b o-BTEEISHI hl Fhid STl FT Bl 7 7
(iii) C,HgO, IEA I T Hleieh Alfireh ‘A’ Il Tei- 98 gH G Alfireh
B 3R ‘C T 7 | C IR qeiEm Wi gRI SieEfhd g ‘B
ITfed a1 8 | ‘B’ 1 Gifeaq Savr, HieT AgH o @1 T i W HI <dl
2

(1) ‘A, ‘B’ 3R ‘C’ < ug=™ HIfT |
(2) ‘B 3 C’H F frdep Fa=TeHh I=A BT 7 HRUT ST |

35. (a) oIAATST Y o H UfFeATaSt 1 WA Sifeet i g & ? 1+42+2=5
(b) T arfiferan 61 oot Hifve it sifaer ST s a8 vk srmmaTaT srffran 2
3 MnO 2+ 4H" — + +2 H,0.
(¢) feam gam oo kA eTq3Tt % Torien! i TfEt gufar ?
4

TRHTY] ShHTH ——
SR 6l =TT HfT 6 Cr 1 I=AH o &1 8 R FS (Mn) 1 @
T 2 |
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(b) (1) Give a chemical test to distinguish between ethanal acid and

ethanoic acid. 1+1+3=5
(1)) Why is the a-hydrogens of aldehydes and ketones are acidic in
nature ?

(ii1)) An organic compound ‘A’ with molecular formula C,HZO,

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.

35. (a) Why is chemistry of actinoids complicated as compared to lanthanoids ?
1+2+2=5
(b) Complete the following reaction and justify that it is a
disproportionation reaction :

3 MnO, % +4H" — + +2 H,0.
(¢c) The given graph shows the trends in melting points of transition
metals :
4
3_
X
[«p]
S
~ 2}
&
=
1

Atomic number ———
Explain the reason why Cr has highest melting point and manganese

(Mn) a lower melting point.
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