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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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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¢
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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.
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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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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
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H WHT I sodeegl giaearT tfufshan g s St | TEEe
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28.

29.

30.

0-3 g of acetic acid (M =60 g mol™1) dissolved in 30 g of benzene shows a
depression in freezing point equal to 0-45°C. Calculate the percentage
association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5-12 K kg mol_l)

The rate of a reaction doubles when temperature changes from 27°C to
37°C. Calculate energy of activation for the reaction.

(R=8-314 J K  mol™) 3
(Given : log 2 = 0-3010, log 3 = 04771, log 4 = 0-6021)

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

(a) HI
(b) Conc. HNO3

(c) Br, water

(d) HCN

SECTION D

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

31.

56/3/1

The polarity of C — X bond of alkyl halides is responsible for their
nucleophilic substitution, elimination and their reaction with metal atoms
to form organometallic compounds. Alkyl halides are prepared by the free
radical halogenation of alkanes, addition of halogen acids to alkenes,
replacement of — OH group of alcohols with halogens using phosphorus
halides, thionyl chloride or halogen acids. Aryl halides are prepared by

electrophilic substitution of arenes. Nucleophilic substitution reactions
are categorised into Sy! and SN2 on the basis of their kinetic properties.

Chirality has a profound role in understanding the Sy! and SN2

mechanism.

<15 > Qe P.T.O.



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

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

(2) (CHg)3C —Cl 39d1 CH4Cl

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

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

|
Br

Cl

(2) ©+CH30001 FoTeftr Al >

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

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

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

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

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

(2) but-1-ene. 2x1=2
OR
(iii) Write the structure of the major products in each of the

following reactions : 2x1=2
(1) CHg- CH - CH, + Kog —Zthanol ,

| heat

Br

Cl

(2) @ + CH,coC] —2nhyd- AlCl

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

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

E HH



() 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 :

FHETITRIT 145511 %1 a5 GIae] & 91T 371 371 T & g1 HIrg :
() 39 ¥97-97 5 35 397 & | @4t go7 fAard &

(ii) I8 Yo7-Y7 Giel @US] H [a9ifqa 8- &, &, T, 90d & /

(iii) @UEF 7 J97 &I 1 & 18 TF TFIAheq1d TR & Uah-Uh 37% & Jo7 & |
(iv) YW H Jo7 G&IT 19 T 25 7% 31d Tg-ITIT YHR & 31-31 371 & J97 3 |
(v) @UETH YT GEI7 26 8 30 7% TY-FIT YhR & @H-d1T 3hl & I97 & |
(vi) @Y T H JI7 G&IT 31 TIT 32 HG-IENRT TR-AR 3H] & F7 3 |

(vii) TUE T H Yo7 G&I1 33 § 35 GFI5-FRIT YR & qia-gier 3l & 57 8 |

(viii) ¥¥7-9F § GHF lasbcq 787 131 73 8 | T, @vs @ & 2 Yl H, §US T & 2 Y
H Gvs g &2 o § d97 @8 T & 2 J¥ 7 HaRk® [Aheq &7 JIaeT 797 a7
g/

(ix) Sepalet &1 39T afdd &8 |

Wusg <h
97 &1 1 & 18 T TFIAheqld TR & Uh-UF 3% & J97 & | 18 x1=18
1. feferfiga § @ foreeht I=aw ek @ 2

NAN A

(a) A ECNINERIG

NN o

b)  m-SEFARS

NN o

(¢)  p-STEaARIsSIA

(d) gd% T 99 3

2.  Hifedn HHEEES Bl CO, o €1 TE H /A Hid AR IHeh YT, ITFAhd

fepU S 9T UTCT BT B

(a) Ef$Iq seliee (b) afafafas v
c) Ofaftifcesse (d) dSIsH T
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General Instructions :

Read the following instructions carefully and strictly follow them :

()
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

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

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

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

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

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

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

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.

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.

56/3/2

Which of the following has the highest melting point ?
(a)  o-Dichlorobenzene

(b)  m-Dichlorobenzene

(c)  p-Dichlorobenzene

(d)  All have the same melting point

Sodium phenoxide when heated with CO, under pressure, followed by
acidification, yields :

(a)  Sodium benzoate (b)  Salicylic acid

(c) Salicylaldehyde (d) Benzoic acid

3> Qe P.T.O.
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T AR (A) TEH snfids g3 CHp 0 2, BHA BRSNS & 3R
RO [ci-d qT STATSIHH TG g1 & | Alfies FA9=Rid 8 W nU=ea
R | A (AR

(a)  UeA-3-3TH (b) e

(c) UredArd (d)  UeH-2-3TH
IS SRUHIIH FAREES STA-3799H gl T adT B :

(a) HHIA (b)  FASSH

(¢c) 9 (d) Ufef
TIEHT 61 FHefetd T i TR IgH T 7

(a) IS AEY (b) HEHIISH ATEY
(c) TR 3TMEY (d) I 9l 99

g faaTfim St Tk &1 gaeht T § wgwaqul fieRT 371 LT B, 7 ¢
(a) Taafi| A (b)  foeiiF K
(¢ faaf@ D d  foei= B

SR A+ B —» 3Icare o forw srffshan o r = k[A] [B] g feam S
2 | gfe B =1fes wEn A forn se, @t sAfifsean i swife |t

(a) 2 (b) O
e 1 (d) TRk & hl AT et

T 2al o Teuaraneft fagor <61 Fa9[es 41 gal & F99HH 8 S Jdl & 9
Iz
(a) U3ce W ¥ Acafies RumcAes foaad exiiar @ |

(b) T3 v ¥ foaeq =8 <urtar 8 |
() T3ee 9w ¥ rcaftes oTcHe fa=ra e 2 |

(d) T3ee 999 1 9T Ll % |
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A compound (A) with molecular formula CzH,,O, forms a

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

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

(¢) Pentanol (d) Pentan-2-one

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

(c) Benzene (d) Aniline

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

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

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

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

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

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

either of the two liquids when it :

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

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

(d)  obeys Raoult’s law.

<5 > Qe P.T.O.



9. HITRSY A J&d fagq-ees & o fefaRea deg fen -
A=A,—AC
freferfaa oo § @ SiH-91 99 B 2
(@) A=A, FHC —> VA
b) A=A, FHC —>0
() A=A, FfhC —> oo
@ A=AFHC—>1
10. THRER foerqt d 8T g
(a) HHF &l g (b) HHAH FILATH
(c) AN T (d)  GH 9™ qId

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

(a) I,d (by 10~ H
() 10 H @ 10,
12. Trefafga § @ s gshao urg qied stieefento seaen 737 gt 8 2
(a) Ti (b) Cr
() Cu d Sc
13. Tr=fafad el # & ®H-A1 e’ 9% & ?
(@)  [Co(NHg)gl*" )  [Colen)s>
(©  [Co(NHj3),Clyl* (d  [CoFgl®

o o

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

(b)  [Co(en)yCly]" (WHUE &W)
(©  [Crlox)g)>
(d  [Cr(en)gl®"

56/3/2 <6 > oy



9. Kohlrausch gave the following relation for strong electrolyte :
A=A,—AC

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

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

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

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

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

(@) I, b 10~

(¢ 10 @ 10,

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

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

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

14. Optical isomerism is not shown by the complex :
(a) [Co(en)2C12]+ (trans form)

(b)  [Co(en)yClyl™ (cis form)

(©  [Crlox)g)®

(d  [Cr(en)gl®"
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Uy7 &7 15 @ 18 & 70, 31 &7 30 70 § — (974 v &1 sif9Fa7 (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) TP (A) 3 SR (R) THT Tal & 3 SR (R), AR (A) hI
g T KT © |

(b)  SAfYHH (A) 3T HRU (R) THI T&l 8, T HRY (R), 3UHAA (A) i
& AT 7T S § |

()  HAWHA (A) W&l 8, g H1N (R) Teid & |
d) AT (A) a8, T RV (R) T 2 |

15.  379F97 (A) : Teh hl GspHUl dd & AT STGT 2 |

HRU(R): TV H A EEAT qAT AToeichd 7€ SHI H & 39 3d
HeTeh o1 9T Bd 7 |

16. 37YFHYT (A) : FATI hl UL JRSINAT hT AR TdEATIT I
BT 8 |

FRU(R):  C—13Ta9 &l o1 § C — Cl 69 61 A& Ho1 %A 8l & |

17.  3719%97 (A) : NaCl e Scid faa=q 1 fagq-s1deed tHie W HiadisH 19
T T FARM 19 <l 7 |

PRI (R):  WHIg W Mieior o+ o fore arfufasa i streaseerar 2t 2 |

18. 3¥%I7 (A) : Afufsean & foru shife 3t smfvererar gea 99 80 2 |

FRU(R):  Siea AMHATT 3 Tafies Tshanst & el o hH H 9vd
Bl 3 31 g He ye o fAuies giar @ |
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For Questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct

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

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

correct explanation of the Assertion (A).

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

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

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

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

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

state as well as in its oxidised state.

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

chloroethane.

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

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

at anode instead of oxygen gas.

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

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

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

reactions and the slowest step is rate determining.

56/3/2 <9 > msm P.T.O.
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19.

20.

21.

22,

56/3/2

Turtsy fop o9 ffeifga 8 gvaifya =i .

(%)

(@)

Qs @

CH,
STIH Ueeh o OLOH call

CH,OH

Sueh IR Sifireieh Tk h Bode 9 @ ol

feafafga srfufseanstt @ geg vamfe g fafa .

()

(@)

(%)

HiaAuHH 3Tfspan
Tifsieer AfeTaTse Fvawor

(i) it IR A FrerEEee fhd ® U Gufed &d & ? fordt weh 3
I VT S8l I8 UM 2id & |

(i) ¥ IR Iq@E H AT ST A H1 8 ?

3Tt
frafefaa o 7 3= T HINT
(i) U 99 3N WEhITAfssh aY
(i) IfFasTEEs IR A

39 T ol qRTiYd ShIT 37 g8+ al @y faflae |
EDE)

= QU T E° 9H 1 ST A §Y, NIRRT foh HEmo Tk
foTu AR hl gag W AT & fIU H9-E1 98 @ R = 2

fom w7 El 9/, =—236V
El 9/, =—014V

EFezJr [Fe =~ 044V

.E HH

2x1=2



SECTION B

19. Show how you will synthesise : 2x1=2
CHg
(a) OH from a suitable alkene.
CH,0OH

(b) O from methanal using a suitable Grignard reagent.

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

21. (a) (1) 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
(b) Differentiate between : 2

(i)  Peptide linkage and Glycosidic linkage

(i1) Nucleoside and Nucleotide

22. (a) Define fuel cell and write its two advantages. 2
OR
(b) 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
EY2+/Y =—014V
Bpe2+ jpe =~ 044V

56/3/2 11> msm P.T.O.



23. X3 Ygal &l fadae W aiuomsesy s91 91 faa=q &1 a9 S a1 @ |

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

24,  3fyfsha
o forq fefafiga stfeg uea gu -

T HEAT | [NO /M | [Fol/M TRIF a7
M min—!
1 0-2 0-05 6 x 10°3
2 0-4 0-05 1.2 x 1072
3 0-8 0-10 4.8 x 1072
arffsha 1 o ife TA HINT | 2
25. fmfafaa o s G . 2
(%) Ufcegssl TR HITHI o DS hla- hl YT DHIAFATh DIe- HH
ENEFARIS R L
(@) HCN IS o Ffd TUAH sl 70T T Aferes Afufsharsiiad gt g |

Queg
26. (&) TrAfcRaa stfufsean i frafafy forflg -
+
CH, = CH, + H,0 —2» CH;CH,0H

(@) @ OCH_ ! |15 HI % |19 TH i T ITed Icmal !

AT ffEu | 2+1=3
27. 3G h w1 faRaw 5@ Do ffaiRea < @nyr sifufsean vt g
(3 &) 3x1=3
(%) HI
(@) iz HNO;
() Bry S
() HCN
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23.

24.

25.

26.

27.

56/3/2

On mixing liquid X and liquid Y, volume of the resulting solution
decreases. What type of deviation from Raoult’s law is shown by the
resulting solution ? What change in temperature would you observe after
mixing liquids X and Y ?

The following data were obtained for the reaction :

2NO, (g) + Fy (g) —— 2NO,F (g)

Expelz\II‘i)I.nent [NO,I/M [F,J/M Ir;\/i{tﬁli ;‘f;:e
1 0-2 0-05 6x 103
2 0-4 0-05 1.2 x 1072
3 0-8 0-10 4.8 x 1072

Determine the overall order of reaction.

Give reasons for the following :

(a) Carboxylic carbon is less electrophilic than Carbonyl carbon of

aldehydes and ketones.

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

HCN.

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

@— OCHj with cone. HI.

SECTION C

2+1=3

Write the structure of product when D-Glucose reacts with the following :

(any three)
(a) HI

(b) Conc. HNO3

(c) Bry water

(d) HCN

3x1=3
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28. IAMNMHAT A1 FMET & Il 8 Jd q9 H qiEad 27°C € 37°C T &1 & |

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

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

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

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

30. ()

(@)

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

i) ©> COOH—18, o P2t RO, p

NaNO, + HCI

0°C
KCN LiAlH, | o

HNO,

(i) CHzCH,Br > A

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

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

Qs Y

0°C

3

2x1£:3
2

3x1=3

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

1T |

31. 3IUHgEANH Afie @i, Wﬁmﬁwmﬁi%qdmﬁﬁaﬂﬂéﬁ(
eI TERE, 9Tgehd, Sifdeh Jomferdl 3R vy o & H Hsroltgu bt
TEOF hid o Tl I I & | 3Tcshe I o faga o ITIHR, ITHgEASH AMehi
H form™ a1g WET/RE @ YR hl HANSha (S g fgdiaes) 1 Iwm
HA 8 | FAEREEAl % O H1 ITN Hd §C IR0 3T ITHGHASH T3]
ST SATRfaEl o IR § YNfRe Sl | GASehdl 99 fagi (VBT) STggHieH
Ifehi o TH, Jraehd FAgR qAT SATHA SR 1 JeAf=d TR <al
7 | T oft o1z Tagia 57 st o gaur 1ol & dag o $o ft 78 Faar | fhed
& fagid (CFT) 3uggsas Afient | faemm il g wumy/eee & d-sherehi
61 FAT hl g R fafie fopeea &= & gwa (forreei =t forg staw 7 3w

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

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

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

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

() @ coon—Ha, o B2 tRaOR , g

NaNOy + HCl

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

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

SECTION D

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

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

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

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

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

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

3R raehia FFgR T ITfh i

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

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

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

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

32. Ufcohdd ga@lgsl & C — X A@Y 1 Yaal TIh ATRSIEl ST,
foetiom e arg wmpst & Afufshen g searfcas Aifient & fmior & fae
TRt 8 | Ufeshd BTSS! Wl Uoohdl & Gk Hoioh aallo4 g, UeahiFi W

gl 3TFel & AN GNI, Ueshigiad o — OH HHE I BIEHRH gass o
RIS TGS AT BASH Al b IUAN & ST a1 & | TR germse
H WA A soaEs Ifaea tfufsean gron sARn S 3 1 TEE e
ARl O SATIR W ARG Fiaeemde SRR I Syl d Sy2
sAfufshanati o afiehd fopam TR & | Sy 1 @S2 3fufskan shi ferafafer i wwsm
& fore foRiferdt <t weaet yftest 2 |
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32.
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Answer the following questions :

(i)  When a coordination compound NiCl, . 6H,0 is mixed with

AgNOg solution, 2 moles of AgCl are precipitated per mole of

the compound. Write the structural formula of the complex and

secondary valency for Nickel ion.

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

lionisation

of

(iii) Using Valence Bond Theory, predict the geometry and

magnetic nature of :
(1)  [Ni(CO),]
@) [Fe(CN)3~
[Atomic number : Ni = 28, Fe = 26]
OR

(iii1) Give reasons :

(1) Low spin tetrahedral complexes are not formed.

(2)  [Co(NHygl®"

[Ni(NHg)gl”

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

1S an 1inner orbital

+ . .
is an outer orbital complex.

complex

2x1=2

2x1=2

whereas

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.

<ar>
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(i) o BT 8 9 I5h SR <l IUfCATd § SIS 1 Mg & 1

TSR 1 ST & 2 1
(i) FElRad gl § @ sE-1 A OH™ % &1 Syl 3fufsean
fierar & m ? 1

(2)  (CHg)yC — Cl 3l CHyCl
(i) (1) 1-FASA (2) E-151 ¥ 1-3TEeP A % fo=d &
e fafigu | 2 x1=2

GPC)
(i) TfrRaa g sifufshan o g Scargl < vt fiflaw . 2. x7=2

(1) CHz— CH —CH3+KOH ———% qim:ua

|
Br

Cl

(2) ©+CHSCOCI FSteftr Al >

Qs &

o N

33. (&) 25°C W FHAfIRGd @ 1 TIgq-a18® o (emf) TNEhIId I :

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

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

(@) IS 1 AR o Taad ANEEA *1 99 FaqEe | IH & a1y
foretad <A1 =TeTehdr 9 @11 &1 STl 8 ? 3+2=5
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Answer the following questions :

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

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

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

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

(2)  but-1-ene. 2x1=2
OR
(iii)) Write the structure of the major products in each of the
following reactions : 2x1=2
(1) CH,- CH - CH, + KOH —tthanol ,
| heat
Br
Cl
Anhyd. AIC1
2) ©+CH3COCI 4 3
SECTION E

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

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

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

56/3/2 msm P.T.O.
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34.

35.
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1)

(i)

1)

(i)

(ii)

1)

(i)

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

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

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

fafge | 3+2=5

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

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

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

@ KMnO, —THFAR

TorsT a1g =1 8 2 5T T ITANT foifan | 2+42+1=5

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

AT

oy



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

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

)

whereas E
M

L3+ g2t 18 highly positive.

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

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

OR

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

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

2) KMnO, —2eat |

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

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

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

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

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

OR

56/3/2 21> msm P.T.O.
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1)

(i1)

a1 f=fafaa T Ak i oI5 3T H ohdl EAWANT T
Hehd & ?

(1) CHRIHEH

(2) Tfressa

(3) SIS

feffiad ARl i 37k $A T T Tured % Sed §¢ hH |

A ﬁﬁm :

(1) O,N - CH, - COOH, F - CH,, — COOH, CN - CH,COOH
(3TciTE =geER)

(2) WA, AU, A, TUTH

(Frfyergt IS rfirfshamett o srfurfspamstierdn) 3+2=5



(b) (@) How can you convert each of the following compounds to

Benzoic acid ?
(1) Acetophenone
(2) Ethylbenzene

(3) Bromobenzene

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

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

(Acidic character)

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

56/3/2 23> By
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AT 7597 :
FHETITIEd 143971 @1 agad Iaer] @ 9igq 3 371 e & qIci7 Bl :

(i)
(ii)
(ii1)

39 J97-97 § 35 Y97 & | @4t 397 A & |
T8 Yo7-97 Qi @US] A [958 - &, &, T, 90 & /
GUE & 7 J97 G 1 T 18 TF TGlAehed1q THR & Tah-Uah 7% & Jo7 & |

(iv) WY@ T Jo7 G&IT 19 T 25 7% 3fd Tg-ITHIT FHR & 31-31 371 & J97 38 |
(v) U T H J57 T&I7 26 G 30 7% TY-FTHIT YHR & dH-A7 371 & J97 & |
(vi) T@UE T H J97 G&IT 31 TIT 32 FG-TEIRT TR-TT 3Hhl & J97 8 |
(vii) TWUE FH Y97 G 33 T 35 Fe-3RIT JHR & Gia-uier bl & J77 8 |
(viii) ¥97-99 § GHY [aheq 767 1397 7371 8 | FEf4, @8 @ & 2 oAl §, @I 7T & 2 JoI

H, G857 % 2 o § a9 @98 T & 2 ¥ 7 HaRk# [Ahcq &7 JIaeT 397 a7

g/
(ix) PPl & TN afda & |

QUE %
o7 G&T 1 & 18 T gIahcdId YHR & Uh-UF 37 & J97 & | 18 x1=18
1. SISy 3 yaa fagq-emee & foe frafalea sey feo .
A=A,—AJC

frfeiigd gAaT § @ 9T 9 & ?

(a) /\=/\OTRﬁﬁC—>\/K

(b) A=A, FHC —> 0

() A=A, HBC —> oo

@ A=A FHC—>1
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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. Kohlrausch gave the following relation for strong electrolyte :

56/3/3

A= A,—AAC
Which of the following equality holds true ?
(a) A=A,asC —>JA
(b) A
(c) A=AN,a8C —>
d A

=N,asC —— 0

=AN,asC —1

3> Qe P.T.O.



frafeifaa o @ i9-a1 Ueshd BaiTse a1 o1 9qHd 8 ?
(a) CH,=CH-CI

() CH,=CH - CH,- CH,-Cl

(¢ CH,=CH- CH - CH,

|
Cl

(d CH=C-CH,-Cl

T 2al o Teueranelt Tagor =1 FaoMTF SHT gal & a9 U I BT g 99

Iz :
(a) U3ce oW ¥ Acafies RumcAes foarad exiiar @ |

(b) U3ce Fam @ fauem 72 eurlar @ |
(¢c) TSee T19m & Ircafter y-TceHe fa=rer aurar @ |
(d) U3ee T¥8 T qre shidr © |

T T 1-TUATAT T FATINRT A o U, Fefatad § 9 98 3Tt
3R uffeufrat g B =g 2

(a) ®g HySO, ; HyO 3R /A HEAT

(b)  B,Hg; H,0,/OH

(¢ @3 H,S0,

d H,0/H"

CH,COCI1 =i UHIeH H ®uiaid ot * fog fFfalad sifieedsl 4 9 -0
T ?

(a)  (CHy),Cd (b) CH3;MgBr

(© CH4CI (d)  (CHg0),Mg

st <6t AfYes O § Afde Feiise o g Afufshar gea: ¢t
(a)  Tfdemur=

(b)  STEHIIAUHEA
(¢) ITHIYAMIET Feliss
@  zrnfenda

4> 35
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Which of the following belongs to the class of alkyl halides ?
(a) CHy,=CH-Cl

(¢ CHy=CH- CH - CH,

|
Cl

(d CH=C-CH,-Cl

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.

For the conversion of propene into 1-propanol, which of the following
reagents and conditions should be used ?

(a)  Conc. HySO, ; Hy,O and heat
(b) ByHg; HyO,/OH

(c) Dilute HySO,

(d H,0/H"

Which of the following reagents would one choose to transform CH3COC1

into acetone ?
(a)  (CHy),Cd (b) CH3MgBr
(c) CH4CI (d) (CH3O)2Mg

The reaction of ammonia with a large excess of methyl chloride will yield
mainly :

(a) methylamine
(b)  dimethylamine
(c) tetramethylammonium chloride

(d)  trimethylamine

<5 > Qe P.T.O.



7.  TRIE ohl I AT H AT SEE 3

(a) C-2 (b) C-3

c) C4 @ C-1
8. facifm B =t @ &1 It 2

(a) fThem

(b) wEURET sl HHA

(c)  Ehdl

d) sl

9. TS TES Sl il ARG H o A helrg AT gry gram @ -
(a)  PbSO, @ famiur
(b)  Pb** @1 Pb* # su=RE
(¢)  PbOgy 3R Pb &I ST
(d U W Pb i Femy

10. Tr=fafed & @ ®H-8 e eyt foe=m 787 s 2

(a)  SSfH 3R e
(b) T3l I I I
(c)  geFd 3T e

@) T TS IR TS SHES

11. e TRIEW Ge5dl sl g1 foparm Sian 8, at Affshan 1 ted-o1rg gt &1 St
7 | rfufshan 1 &I 2

(a) 1 b) 2
(c) 4 d O
12. TAfafea sEt O 9 frod offma d-Soareiqi shi 9% Faiies &8 ?
(a) Fe3* b) Vv
(¢)  Ti%* d)  Sc3*

[GRHTY] ShHTeh : Fe = 26, V = 23, Ti = 22, Sc = 21]

56/3/3 <6 > myE



7. In the ring structure of glucose, the anomeric carbon is :

(a) C-2 (b) C-3
(c) C-4 d C-1
8. Deficiency of Vitamin B causes :

(a) rickets
(b) muscular weakness
(c) scurvy

(d) beri-beri

9. The cathode reaction during the charging of a lead storage battery leads
to the :

(a)  formation of PbSOy4

(b)  reduction of Pb%* to Pb**

(¢)  formation of PbOgy and Pb
(d)  deposition of Pb at the anode

10. Which one of the following pairs will not form an ideal solution ?
(a)  Benzene and Toluene
(b)  Nitric acid and Water
(c) Hexane and Heptane

(d)  Ethyl chloride and Ethyl bromide

11. The half-life of a reaction is doubled when the initial concentration is
doubled. The order of the reaction is :

(a) 1 (b) 2
() 4 d o0

12. Which of the following ions has the maximum number of unpaired
d-electrons ?
(a) Fe3* b) V
(¢  Tid* d St
[Atomic number : Fe = 26, V = 23, Ti = 22, Sc = 21]

56/3/3 7> msm P.T.O.
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13. f=faRed 4 & wH-w1 sgadt fors & 2

(a) NH,
(b) HyN- CH,- CH,- NH,
(¢) EDTA*
2_
@  C,0,

14. T=fafad suogeasH Aifiel @ @ $i9-a1 9t THTEEEdr gl 8 ?
()  [Co(NH),Cly]
(b)  [Co(NH,),(COZICI
(©  [Co(NHyNO,I(NOy),
(d)  [Co(en)4IClg

9T G&IT 15 @ 18 & 70, 31 %97 30 70 § — 579 U & 9697 (A) TgT
gt &1 HROT (R) GRT 3ifaha a1 741 § | 37 941 & @gl 3¢ 719 130 77 &gt
(@), (b), (c) 3 (d) @ gAaT FfFT |

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

(b)  SATTHA (A) 3T R (R) THI T& &, T RV (R), AMHeT (A) H
8! AR gt il g |

(c) AR (A) HEl B, =g BRI (R) TAd & |
(d)  ANTHA (A) T ], Tg HRT (R) T& 7 |

15. 379 Y7 (A) : FANUIT <kl UL FARNSNAT kT ARSIal Tfaeqo AEH
BT R |

FRU(R):  C—131a9 &l qoT § C — Cl &Y 61 A H1 A gl 7 |

16. 39HI7 (A) : Afufsean & fow =hife 3T smfvaehar gea @9 8 8 |
FRU(R):  Sied AMHATT 3 e Tshansti & el o shH | 9vd
2t 8 3 g«8 #e ye 97 Fufes a3 |
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13. Which of the following is a polydentate ligand ?

(a) NH,
(b) H,N - CH,—- CH,— NH,
(c0 EDTA*

@ C0;

14. Which of the following coordination compounds exhibits linkage
isomerism ?

(8)  [Co(NHy),Cl,]

(b)  [Co(NH3).(COZ)ICl

(©  [Co(NH,)NO,J(NO,),
(d)  [Co(en)sIClyg

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) : Nucleophilic substitution of iodoethane is easier than

chloroethane.

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

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

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

reactions and the slowest step is rate determining.
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yFIT (A) : T 1 GhHY1 dd &1 AET AT 2 |

FRU(R): T H @ TTwA A1 ATawichd TGEAT GHI H T 38k 3d
hefeh Ul Wid 2id § |

37YFYT (A) : Fe2+ 319= Ik hl Hifd M Hdl 2 |

HR (R) : 3d° fa=Ime & U1 Fed+ araeen TRl aidt 2 |

Qs @

frerfeiga srfufseanati @ srufer scargl st S SR SR g N H. A

gItTT 2x1=2

(%) Q MgBr 1 HIAa & A1 AMTRaT 3R 3Tk I9aTq SIdt-Tq9eH |
(@) A H Bry (aq) 3 A1 AHIGRAT |

Torelt wem pife srfufsran i o7d-o1y 60 fme 8 | 909 Ifvrertes o THTd BH
o ferd= wm @ 2
[fe=m = 2 : log 2 = 0-3010, log 8 = 0-4771, log 10 = 1]

fafafaa afufsranet o geg vamfas g fafgu -
(%) e Affshan
(@) Tfsue Sfcrrss Ty

TIATA 3T THIEH 1 fgr Tkee w9 ford TR =1 fo=rea exiiar 8 2 R
g |

(%) () ot 3HR T FeiEEee v 9 4 Gufed &d & 2 fodl T o =
3T SHITT &l I8 IUMEd Bid 2 |
(i) ¥eE IR Iq@d H AT GCEHTHe I F1 8 ?
HAYAT
(@) f=fafaa & aga 7w =y hifve .
i) UWIEE 99 AN TAEHhIHTSH de

~ N

(i) IfFAsTEES IR FFAAES
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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.

Assertion (A) : Fe?* acts as a reducing agent.

Reason (R):  Fe3* state is stable due to 3d° configuration.

SECTION B

Give the structures and IUPAC name of the products expected from the

following reactions : 2x1=2

(a) Reaction of methanal with <:>— MgBr followed by hydrolysis.

(b)  Reaction of phenol with Br, (aq).

The half-life of a first order reaction is 60 minutes. How long will it take
to consume 90% of the reactant ?

[Given : log 2 = 0-3010, log 3 = 0-4771, log 10 = 1]

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

What type of deviation from Raoult’s law is shown by a mixture of
ethanol and acetone ? Give reason.

(a) (1) 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 ?

OR
(b) Differentiate between :
(i)  Peptide linkage and Glycosidic linkage

(11) Nucleoside and Nucleotide

11> Qe P.T.O.



24, (%) o A 1 GRIG HIC 3R 38 g o fafaw | 2

Jrra
(@) = fou T E° 9Hl 1 3TN A gU, UFIRE i b Hermor Tk
T <R 1 gag W 99 & TAU shia-a1 dgat g 3 =l 2 2
fem mn 2 El 2+ o =—236V
E 2. ,, =—014V
B g == 044V
25. R TN : 2x1=2

(%) UHIfeH 3 hl o1 H Biflih 3 JeAd 3TFA 3 |
(@) UfcegEet 3 HITHT & UeHl (0)-BTESIeH 3TAT Bid 7 |

Qs 1
26. 3TMTRAT o T & AT @ 9« a H giadd 27°C 8 37°C T Bl 2 |
Ffurfshan o fore wispaor ot uftefera T | (R = 8-314 T K~ mol™}) 3

(fe=m 72 8 : log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

o

27. 3G 1 Al fafey & D-epe fmfiiiaa o @y tfufseen ear 2
(1g @) 3Ix1=3

(%) HI

(@) 4z HNO,

(‘T) Bry Sd

() HCN

28. (%) fTw=foRaa siffwaneti § A, B 3t ¢ %1 drammt fafau - 2%23

() @ coon—s, o Pra tNaOH , g

NaNOy + HCl
0°C
HNO;
0°C

Q

(i) CHyCH,Br —RCN , o LiAlH4 g

AT
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24.

25.

26.

27.

28.
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(a) Define fuel cell and write its two advantages. 2

OR
(b) 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;’(QJF/X =-236V
EOY2+/Y =-014V
Bt p, == 04V
Give reasons : 2x1=2

(a) Formic acid is a stronger acid than acetic acid.

(b)  Alpha (o)-Hydrogens of aldehydes and ketones are acidic.
SECTION C

The rate of a reaction doubles when temperature changes from 27°C to
37°C. Calculate energy of activation for the reaction.

(R=8314JK ' mol™ 3
(Given : log 2 = 0-3010, log 3 = 0-4771, 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) Br2 water
(d) HCN

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

() @ coon—s, o Pra tNaOH g

NaNOg + HCl
0°C
LiAlH 4 . B HNO9
0°C

Q

KCN

(i1) CH3CH,Br > A

A4

OR

13> msm P.T.O.
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29.

30.

o o 0

(@) 3 fafafEd sarar Ha Ha . 3x1=3

() el & psmEfiea
(i) UAHATgeh 3F @ WA
(iii) SIERA & 1-VHHA

0-3 g WHifesh 3 (M = 60 g mol~1) 30 g SSfH T =ietd W f&mTs § 0-45°C
JIIHA BT 2 | If I8 faeam 0 fgaa s=man 3, @t aftefera hifsie fo stea =1
T feran S g | (feam = § - S % faIT K= 5:12 K kg mol ™)

(%) Tfataa Afafsen 6 panfafy fafew .
H+
CH3—CH2—OH T?)I{) CH2: CH2+H20

(@) g 9 B o fotad i srffsean o oo afieRr fafam |

Qus 9
1T 397 Sa-STe9RT I97 & | 39 &l Tagrigas 71ev K 13T 7T 3971 & IR
g |
31. Ufcehdd ga@lgsl & C — X A@Y 1 Yaal TIh ATREIEl ST,

56/3/3 o

foeiiod o a1g TSt | AfufhA grRT SedTfcas AfERl o i % faw
IR B | Ufeshd gagSl i Ugehdl o Hh HoT gallod g, UeshHl W
el STl o AN NI, Ucehlgidd o — OH TUE I HIEHRA ddlse AT
TR FARGE AT gl TFAT o ITAN & SHRT ST 8 | TR garse
H WAT I soAdeg gfdeas Atk g sARn S ' | et
ARl O & SATIR W ATHRERT JIaeemde SRS I Syl d Sy2
sAfufshaneti 4 arfieha foram TR 2 | Sy 19 Sy2 3tfulshan 1 femanfafer =t wweH

o foru fotferel sl Agwaqul e 2 |




(b) How will you convert the following : 3x1=3
(i)  Aniline to p-bromoaniline
(ii)) Ethanoic acid to methanamine

(111) Butanenitrile to 1-aminobutane

29. 0-3gofaceticacid M =60g mol_l) dissolved in 30 g of benzene shows a
depression in freezing point equal to 0-45°C. Calculate the percentage
association of acid if it forms a dimer in the solution. 3

(Given : K, for benzene = 5-12 K kg mol_l)

30. (a) Write the mechanism of the following reaction :

H* _
(b) Write the equation of the reaction for the preparation of phenol
from cumene. 3
SECTION D

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

31. The polarity of C — X bond of alkyl halides is responsible for their
nucleophilic substitution, elimination and their reaction with metal atoms
to form organometallic compounds. Alkyl halides are prepared by the free
radical halogenation of alkanes, addition of halogen acids to alkenes,
replacement of — OH group of alcohols with halogens using phosphorus
halides, thionyl chloride or halogen acids. Aryl halides are prepared by

electrophilic substitution of arenes. Nucleophilic substitution reactions
are categorised into Sy! and SN2 on the basis of their kinetic properties.

Chirality has a profound role in understanding the Sy! and SN2

mechanism.
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(i) < BIaT & 3o b 3o Shi Sufedfa # siieeia St Mg % @Y

STflshan 1 STt @ 2 1
(i) FelRad gl § @ sH-1 A OH™ % &1 Syl fufsean
<ferar € < ? 1

(2) (CHg)3C —Cl 39d1 CH4Cl
(i) (1) 1FANSA (2) F-159 § 1-AARA & o=
IR feTfeT | 2x1=2
AAAT
(i) f=fRaa g sifufshan o e Scargl 1 ot fiflaw : 2x7=2

(1) CHz- CH - CH3 + KOH —— ', qim;“e'

|
Br

Cl

(2) ©+CH3COCI FSfeftr Al >

32. IUHEEANSH ANk @SN, 91ed R Ioit Sva § foega &9 @ formm g 3R
Jvciftyeh WRM, oTqeRd, Afas Jonferat i ofiwy & & § e ggwaqul g
T i o U IH A0 8 | 3ehe I o g o AR, ITHgEASH
ifienl # form™ a1g RETO/3TRE € YRR i HAShard (Seifies e fediaes)
1 ITN HA 3 | FHEFSAT o6 07 1 ITANT hLd FC 38 3T ITHGEASH
TATSAT <l SATHA SR o IR H JTRE Sl | GASehdl 31wy g (VBT)
ITHEEASH AR o S, Trhld FGgR AT SATHAA TRl 1 FAT=rd
TR ot 2 | fR oft o1 fagra 57 ifitent & gawr qun < wey # 3o ot 7
el | Thtea & g (CFT) IuggsaieM Afieel d foemm g org
LTI/ & d-hefehi shl Sattstl s aumar W fafie fohcea &=t & g
(TerT=el =l forg 3TTe™t HId BY 37k R TG 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) CH;- CH - CH, + KOH —=thanol |
| heat
Br
Cl

(2) @ + CH,cOc] —2nhyd- AlCly

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.

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

E HH



() 9 IuEgHAsH Ak NiCl, . 6H,0 I AgNO, faoaq & @y
fomn @, @ wia 7 A % T 2 7| AgCl SfaEiud gy |

el I TEAHS §F T Hohal AA i fgctas Fisrendl

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

fetfiare | 1
(i) HAShAT Y g 1 3T A gU, Tmfeiad i st

IR T AR hl YRR T

(1) [Ni(CO),]

2)  [Fe(CN)gl%"

[FHTY] ShHTeh : Ni = 28, Fe = 26] 2x1=2
qeraT
(iii)  <HROT IoTT 2x1=2

(1) T J=hv aqshah ™ T Tal §9d & |

2)  [Co(NHy) °" Uh ofidieh hersh @pel 8  Slh
[Ni(NH,)g]*" T ol et Gt 2 |
[GRHTI] 3RHT : Co = 27, Ni = 28]

wgus &
33. (%) () CgH, O 3NUIeh FF AT HI3 He ek Al (X) ST FEHTSAT
R R Fd g S qoEE o9 @R 8 | T hl HEl
difere =g 78
(1) gFTcHe TSR Tefo <1 2 |
(2)  Hiemr stfufsran guiar 2 |
(3) Zfeid 2ATehtieh i TUfId h ¢al & R 3T fohial e
g
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Answer the following questions :
(i)  When a coordination compound NiCl, . 6H,0 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
(ii)) Write the IUPAC name of the ionisation isomer of

[Co(NHj3)5(SO4)ICl. 1
(iii) 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
(111)) Give reasons : 2x1=2

(1) Low spin tetrahedral complexes are not formed.

(2) [Co(NH3)6]3+ is an inner orbital complex whereas
[Ni(NHg)g)”
[Atomic number : Co = 27, Ni = 28]

+ . .
is an outer orbital complex.

SECTION E

33. (a) () An organic compound (X) having molecular formula C5H;,0

can show various properties depending on its structures.

Draw each of the structures if it
(1) gives positive iodoform test.
(2) shows Cannizzaro’s reaction.

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

56/3/3 msm P.T.O.

E HH



Gi) T=faRed @ grag fufswan fofen .
(1) IoH-ThIMT 3TI=RMA

(2) TA-BIdATe-AAfereeh! Affshan 3+2=5

AT

@) @) o fEfaiga s A F doiigs 3T T hE ®ANG B
Hhd 8 ?
(1) RN
(2) et
(3) SIS

(i) TfcIRaa ARl 1 Ik ST R 7T U % F@d gC A H
I ﬁﬁm :
(1) O,N - CH,- COOH, F - CH, - COOH, CN — CH,COOH
ESIRECRETLY

(2) WA, AU, YA, TUTH
(Arfyergt IS Afirfshamet o arfurfshamstieran) 3+2=5

34. (#) 25°C W FAfIRaa a 1 oEd-aT8s 9 (emf) TG HINIT :
Zn (s) | Zn2*+ (0-1 M) || H' (0-01 M) | H, (g) (1 bar), Pt (s)

fem = g : E° =—-076V, E;

AT =0-00 V, log 10 = 1]

*/Ho

(@) IR T AR o TaT AN T =0 a8 | TIHW & a1

foretae <Al STetendT ° 1 81 Irdl & 2 3+2=5
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(ii)) Write the reaction involved in the following :
(1) Wolff-Kishner reduction

(2) Hell-Volhard-Zelinsky reaction 3+2=5

OR

(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

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

[Given : EZn2+/ gn = 076 V, EH+/ H =000V, log10=1]

(b) State Kohlrausch law of independent migration of ions. Why does

the conductivity of a solution decrease with dilution ? 3+2=5
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1)

(i)

(1)

(i1)

(iii)

fferiad < sror difw
(1) GshAY GTq¢ Hebed AfiTeh ST 2 |
(2) Trw & fow B 240

E: 3+, Mn2+é; IGERCEIC

(3) i faea & Cut 3 srEarh 2 |

oH s FMcHs § Siel(eh

TRIIETSE 3-EH (MnO,) ¥ KMnO, % o= 8 wFeg dHieh

fafgue |
AT
fefafga ht yg=m hifvu

3+2=5

(1) 3d 2oft 1 ThAU 9Ig S had Teh ATV e

T & |

(2) 3d ot i TR 91q T TAT TIATH H +2 TR

SIEAT H Yo I=Eh @ |

frteiiaa Ffienten =1 ol 3R dqfora it
(1) Cr,00 +14H" + 6Fe2 —
) KMnO, —TEFIR

forer a1g 1 B 2 39T U ST fofEu |

242+1=5



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

(1) Transition metals form complex compounds.

(2) The E: value for manganese is highly negative

Mn2*/ Mn

whereas EMn3+ M2t 18 highly positive.

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

(ii)) Write the equations involved in the preparation of KMnOy

from Pyrolusite ore (MnOy).
OR

(b) (1) Identify the following :

3+2=5

(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, —€at

(111) What is Misch metal ? Write its one use.
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