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(i)
(ii)
(1it)
(iv)
(v)
(vi)
(vii)
(viii)

T TTH-TA 0 33 T & | T I3 HAHATH & |

g J¥H-U7 qiel TSI 4 fa9Iieid 8 — @ug &, @, 1,9, Td & |

QU & — Y9 G 1 6 16 TF Tglaehcdid TR & T 8 | T T97 1 HF 1 8 |
QUL @ — T GET 17 8 21 T 3l -390 THR & T 8 | T T3 2 371 1 3 |
QUL T — T G 22 28 TF 753N THR & 97 8 | Tl T97 3 bl H12 |
TUE T — J37 G&IT 29 TIT 30 FHH-3TETRT T3 8 | Teioh T3 4 3 H1 8 |

WU T — J97 G&AT 31 @ 33 T -3009 TR & T¥ 8 | Jodeh J97 5 37l 1 8 |

Y¥-9 H G Toohed 781 1591 7191 & | FEIT, @UE & & HAldRh 37 G4l Gusl & o Jel 4
HITRF Taehed 1 = a1 T3 |

(ix) € 3 o gi¥arier genfofet & fora s7em yo7-74 8 |
(x) P F T ATATE |
EUs <h

¥ €T 1 ¥ 16 T Tgiashedia S#R & 1 3% & J27 6 | 16x1=16
1. BRHT siHTHTSS TwfeRter srfufshar g grerfyes Ui o forme o fow Ffafaa &

A Y ST TR B E 2

o)
(i) I (ii) NaOH
R -C—-NH,

(iii) Bry (iv) CHClg

(A) (@), (i) 3 (iv) (B) (i) T (iid)

(C) (@), (i) 3 (iii) D) @), (iii) 3R (iv)
2. %ﬁqlfﬁ*ﬁ*aﬂﬂﬁﬂj%:

~sersizn INIIANANAURI ©

(A)  CgH5COCI

(B) CgHsS0,Cl

(C) CgHsCONHCH;4
(D) CgHsCH,NH,

*



[]

N

General Instructions :
Read the following instructions carefully and follow them :

Q)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.

This question paper is divided into five sections — Section A, B, C, D and E.
Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.
Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16

Which of the following reagents are used to prepare primary amines by
Hoffmann bromamide degradation reaction ?

0
(i) I (i) NaOH
R-C-NH,
(ili) Bry (iv) CHClg
(A) (), (ii) and (v) (B) (i) and (iii)
(C) (i), (i) and (ii) (D) (i), (ii) and (iv)

The correct formula of Hinsberg’s reagent is :
(A) CgH5COCI

(B) CgH5S09Cl

(C) CgH5CONHCHg

(D) CgH5CHyNH,

~se/si2* 1AM O [PT.0]
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fererare SEt T H SifarfieRtor sTawed qunid € ;
(A)  ifR STl Tepfa teafereer giet @

(B)  iifeh 3Tk TLHTY] ATk oIS B &

(C)  Hifeh STk TRHY] FoWH o1 B &

(D)  5f, 6d TT 7s HeETehi hl HHAH sl oh 10T

famatafaa srfufsrn w fomm Hifsa gor A 3t B il ug=m Shifsig
IS THIH

CHgCl + Nal —= >A+B
(A) A=CHgl, B=NaC(Cl
(B) A=CH3OH, B =NaCl
(C) A =CH3CHO, B =NaCl
(D) A=CyHg B=CHgl

HITSITUHTT HATTShAT T 7T I 2 -

(A) i o (B) Ufeearss

(C) WrEES (D) SATEEHRATES

fordlt eI T BTESIRTET H BT & o foe FmferRaa aifirfsrarett @ & si-
g BIell € 2

(A)  TEE-IHA AR (B)  dIcw-foret 3T=r—

(C) UceId Ho (D) Tk rfferan

fTRad feRTeei | § shi=-81 hicie Hopet SHTaT & 2

(A) I

(B) <

(C) NO,

(D) i IRA
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3. Actinoids show larger number of oxidation states :
(A)  because they are radioactive in nature
(B)  because they have large atomic numbers
(C)  because they have large atomic masses

(D)  due to comparable energies of 5f, 6d and 7s orbitals

4. Consider the following reaction and identify A and B :

dry acetone

CH3Cl + Nal >A+B
(A) A =CHgl, B=NaCl
(B) A =CH30H, B =NaCl
(C) A =CH3CHO, B = NaCl
(D) A=CyHg, B=CHgl
5. The major product of carbylamine reaction is :
(A)  Carboxylic acid (B) Aldehyde
(C) Cyanide (D) Isocyanide
6. Which of the reactions is used in the conversion of a ketone into
hydrocarbon ?
(A) Reimer-Tiemann reaction (B) Wolff-Kishner reduction
(C)  Aldol condensation (D)  Stephen reaction

7. Which of the following ligands forms a chelate complex ?
(A) Ammonia
(B) Water
(C) NO,
(D) Oxalate ion

~se/si2* 1AM O [PT.0]
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11.

12.

~sersizn INIIANANAURI (6 )

foreft rorm ahife ATfsRaT ol 3TH-311 (t1/5) 1386 s T | T FeeRish T AN 2 -
(A) 05x10%s1

B) 50x104gs1

(C) 05x1075s1

D) 05x102s1

forelt SIS b difetieerss et | UHIAT 37Fel Ueh g8l 8 Teh foi3Tg ohe o S Bid
2 | U 37t T T fafSTSe she sheaiTaT |

(A) TR Sl i SeEET

(B) W& it fecfieren dta

(C) S T qelire ST

(D) I Al =qeeh |

frfafga o 9 dife@erzs = ve=ne ;

(A)  HERE (B) W™
(C) T (D) ¥
et Hifier w fomm Fifse

CoH5NHy, (CoHy)oNH, CgH5CHoNH,, NHg, CgHsNH,

IR ANERT T ST SATCHRT TSI o SATER T T SRS A 2

(A)  CgHsNHy < NH; < CgH5CHyNH, < CoHNH, < (CoHp)oNH

(B) NHj < CgHsNH; < CgH5CHyNH, < CoHNH, < (CoHp)oNH

(C)  CgH5CH,NH, < (CoHp)NH < NHj < CgH5NH, < CoHsNH,

(D)  CoHsNH, < CgHsNH, < NHj < CgH5CH,NH, < (CoHp)oNH
srerfire, fiefieres qerm qefteres Yeshieia o wer Frefofad § & forees grr forde fopam s
HRATE ?

(A) IR TReor

(B)  WhfctTT qdiegor
(C) =T udeqor
(D) Te—orent gdteqor
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8. Half-life (t19) of a first order reaction is 1386 s. The value of rate
constant is :
(A) 05x10%s7!
(B) 50x107%s7!
(C) 05x107% 571
(D) 05x102s7!

9. The polypeptide chain in a protein has amino acids linked with each
other in a specific sequence. This specific sequence of amino acids is
called :

(A)  Primary structure of protein
(B)  Secondary structure of protein
(C)  Tertiary structure of protein

(D) Quaternary structure of protein

10. Identify the polysaccharide among the following :
(A)  Fructose (B) Maltose
(C)  Glucose D) Cellulose

11. Consider the following compounds :
CoH5NHy, (CoHp)oNH, CeH5CHoNHy, NHg, CeH5NHy

The correct increasing order of the above compounds on the basis of their
basic strength is :

(A) CgHsNH,; < NH3 < CgH5CH3NHy < CoH5NH, < (CoHg)9NH

(B) NHj3 < CgH5NH, < CqH5CH9NHy < CoHsNH, < (CoHp)oNH

(C) CgH5CHyNH; < (CoHp)oNH < NHg < CgH5NHy < CoHsNHy

(D) CoHs5NH, < CgHsNHy < NHg < CgHsCHoNH, < (CoHg)9NH
12. Primary, secondary and tertiary alcohols can be distinguished by :

(A) Lucas test

(B)  Fehling’s test

(C) Tollens’ test
(D) Hinsberg’s test

~se/si2* 1AM 7 Iy [PT.0]
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v G 13 § 16 % fo1g, 1 e 1oT 18 § — 6 T ot AfIemeT (A) To1 TER
HROT (R) ST 3ifehd To641 7131 8 | 37 9941 & @&t I 41 3w 70 @il (A), (B), (C)

31 (D) ¥ & gAaRe ST |
(A)  ANTRYE (A) 3R FRT (R) ST Tl € 3 HRT (R), AR (A) hT T&l
ST AT S |
(B) AU (A) R FRU (R) IHT €T &, T R (R), ARAA (A) T Gt
ST T AT R |

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AT (A) TIed &, T R (R) W&l 2 |

13. 3T (A) : o e Ufeermse gaTersh Siei sl ad g |
FHRU(R):  Ufctthiden Ufcerise thioiT SAfireren gy STUfd &1 SId @ |

14. 3T (A): D (+) — G T T S0 euT-H[0ih 2 |

FRU(R):  (+)CTeI0T Ya0T-S[uieh Wapidl shi [T et § qerm D formmer st i
FATE |

15. YR (A) : EshHU dal shl TUH AU § Mn shi Soeidd SATe1ohT0T 31T +7 2 |
FRO(R):  HShHUT UTqC GREdH 1 ST TRtor STaeemt Tefid #id ¢ |
16.  3YHYT (A) : BT il STULAT p-ATEIHIHTS ATF AT BT 2 |

PN (R) : RIEARIE SYCTAREC ERED e =l ?, T8 T AT HT o
ok BIHTFATES ST ol ST SHT a1 |

Qs g

17. (&) Hefafad g ol Hif

(@) 3T ATZEHAT T AT STSHHRATES H EAT-A0T hdl FHil 2 1+1
N56/5/2 VA AN (s JE
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For Questions number 13 to 16, 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)
(B)
©)
(D)
13.

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

correct explanation of the Assertion (A).

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

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

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

Assertion (A) : All aliphatic aldehydes give a positive Fehling’s test.

Reason (R):  Aliphatic aldehydes are reduced by Fehling’s reagent.

14. Assertion (A) : D (+) — Glucose is dextrorotatory in nature.
Reason (R): (+) represents dextrorotatory nature and D represents the
configuration.
15. Assertion (A) : Highest oxidation state of Mn is +7 in first series of
transition elements.
Reason (R): Transition metals exhibit variable oxidation states.
16. Assertion (A) : p-nitrophenol is more acidic than phenol.
Reason (R):  Nitro group is an electron-withdrawing group, it stabilises
phenoxide ion by dispersal of negative charge.
SECTION B
17. (a) Complete the following equation :
@—N%Cl_+H 7 N og O,
(b)  How will you convert nitromethane to methyl isocyanide ? 1+1
~se5/2~ ([N O - [PTO.]
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18. (%) TIZSISH o TcATET fehedl a1 yarelt o 4 fetfay, 52 sem aet & S <t wifa
SYFT H AT ST AT § |
(@) IR ATl ahl TRy Hifer | 1+1
19. (F) IEFACHICE 30T & 1-00 At Sieftar foetas 1 36k da9qis a T
fora STaT 2 | 39 fareee 1 s 100-18°C IR AT | SEFARIVE fieh e
o TeTU aTee 2o Tureh T afieher hife | 2
(e mn 2 5/ & fw Ky, = 0512 K kg mol 1)
AT
@) T E T aaET| 298 K 3R 760 mm Hg 31 T CO., 3T STt H HieT 3137
afterferd FHifTT | 2
(w2 : 298 K WS § COy, & foft Kyy = 1-25 x 106 mm Hg)
20. (F) AIE b TA-ITIEH IcATET i foTRaw |
@)  IEYEE THAT 3Fd T S 2 1+1
21, (%) A-foerd & foerfiEt o 9w fafaw |
(@) TR 3] hl T T H g6 — CHO |YE 3 Safefa 1 o o4 g
H4T 2 1+1
Qug T
22. 298 K W fm=feifaa o« &1 fa.ar. s/t (emf) aferfera Fifse ; 3
Al (s)| Al**(aq) (0-1 M) || Ni%* (aq) (0-01 M)|Ni (s)
ERIRIRIEE EI(iIin“/Ni =-025V, EZI3+/A1= ~ 166V, [log 10 = 1])
23. A FAfafRad SuT=aor 8 FET 2 3
(#F) IeIEd § Sifceerse
@) SIS FANES ¥ VR
(M) SHIES | Sesiigeh o7t
~sersize IR O -
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18. (a) Name any two materials other than hydrogen that can be used as
fuel in fuel cells.

(b)  Define molar conductivity. 1+1

19. (a) 1-00 molal aqueous solution of trichloroacetic acid is heated to its
boiling point. Boiling point of this solution was found to be
100-18°C. Calculate the van’t Hoff factor for trichloroacetic acid.

(Given : Ky, for water = 0-512 K kg mol—1) 2
OR
(b)  State Henry’s law. Calculate the mole fraction of COg9 in water
at 298 K under 760 mm Hg.
(Given : Ky for COq in HyO at 298 K = 1:25 x 106 mm Hg) 2

20. (a) Write the hydrolysis products of lactose.

(b) What are non-essential amino acids ? 1+1

21. (a) Name two water-soluble vitamins.

(b)  How will you prove the absence of free — CHO group in the cyclic

structure of glucose molecule ? 1+1
SECTION C
22, Calculate emf of the following cell at 298 K : 3

Al (s)| Al**(aq) (0-1 M)|| Ni%* (aq) (0-01 M)|Ni (s)

1 i 0 = — . o = — . =
(Given: E) o, =-025V, E},  =-166V,(log10=1])

Ni

23. How do you convert the following ? 3
(a)  Toluene to Benzaldehyde
(b)  Benzoyl chloride to Acetophenone

(¢) Bromobenzene to Benzoic acid

~se/si2* 1AM @ - [PT.0]
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24. TH 293 K ¥ 313 K T Jfg i T forelt foriw stfwfsha o1 o = m & s 2 |
59 SffsRaT o T wfshaor St (E,) sl 10T I8 Ad §U ShIfST foh g9eht 79 a9 6
|1 itafd T 8 | 3
(e i log 4 = 060, R=8314 JK ! mol™})

25. (%) [eUICEEA H TUPAC T ferflaa : 1
[CO(NH3)4(H20)CI] 012

(@) TG [OHT=S ol TICATING ShITSTT | T IaTeeel 1T | 1

(M feu e Hpe gRT TeRia SHTSRIST % Yo 1 Secid hiTT : 1

[Co(en)3|Clg

26. (F) TH UHEHANH AfE CrClg . 6Hy0 T AgNO faemm & s & a1y
e St ®, Aftes & ufq @i & fot w @i AgCl Staaifia 2T ® |

SUHEHAISH AMfieh 1 ECeHTeHe ¥ forflaT | 1
@) U T E@FA [Fe(CN)gl3~ H sl o1q o1 HATRTor ST T Heht

fIRaw | [qTaTo] 361 : Fe = 26] 1
(M [Ti(Hy0)g]3* TT AT 8 2 [qwwmy 6mieh : Ti = 22] 1

27. (&) tufsrn it i ufenfyg Fifsa |
@) R A+ B o CHfauanfaErmne:
a7 = k[A][B]?
(i) Al B ot @lEar gt o <t ST, i SffoRam 9 8 wtferd g 2
(i) IT ‘A’ Igq Mk WM H YT B, AT AMGRAT AT wHT Hife

ferf | 1+2=3
28. (%) () Tffad difient 1 TR 37 TeerdT % Sgd gC R H SFaRYd
FHifeT

CH5CHCH,COOH, CH; - CH - COOH, CH3;CH,CHCOOH

| | |
Br CHg Br

~sersizn INIIANANAURI (12 I
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24, The rate of a particular reaction quadruples when the temperature

increases from 293 K to 313 K. Calculate the energy of activation (E,) of

the reaction assuming that it does not change with temperature. 3

(Given : log 4 = 0-60, R = 8-314 JK ™! mol™)

25. (a)
(b)
(c)
26. (a)
(b)
(c)
27. (a)
(b)
28. (a)

Write the IUPAC name of the given complex : 1
[Co(NH3)4(H50)Cl] Cl,

Define polydentate ligand. Give an example. 1

Mention the type of isomerism exhibited by the given complex : 1
[Co(en)3|Clg

A coordination compound CrClg.6H90 is mixed with excess of
AgNOg solution, one mole of AgCl is precipitated per mole of the
compound. Write the structural formula of the coordination
compound. 1

Write the oxidation state and hybridisation of the central metal in
the given complex : [Fe(CN)gl3~. [Atomic number : Fe = 26] 1

Why is [Ti(H50)gl3* coloured ? [Atomic number : Ti = 22] 1

Define order of a reaction.

The rate for the following reaction is given by : A+ B — C
Rate = k[A][B]?

1) How is the rate of reaction affected if we double the
concentration of B ?

(i1)  Write the overall order of a reaction if ‘A’ is present in large
excess. 1+2=3

(1) Arrange the following compounds in increasing order of
their acidic strengths :

CH3CHCH,COOH, CHg - CH - COOH, CH3CHyCHCOOH

| | |
Br CHjs Br

~se/si2* 1AM O - [PT.0]
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(i) UHRRH & 37am CH3CHO, HCN o @ ifwfsham & ufa e
sfufsramsiier =11 & 2
(iii)  wwTeRToT <ht qof shifery :
CH;
o
AUYAT
(@) T FeR A e sTfvas 87 CgHgO ®, 2,4-DNP S ST 2,
Sietg afvrehter Rl TUfId hEdT & T ohidsir ifafekam gar € | et
JATFHRT § IE S=s1-1,2-STShS T oTeh 37 a1 & | AMfieh sl qe=ig
o arfufshamd ferfay e Afires 2,4-DNP & @rer SAffsham st & aor o I8
CAEE IR IEDIEC IR

+

Qs ¥

AHTTRE ST E-STYTRT I & | % %1 SAqa% T1eY 7R 13T 71q J%1 % I FrT |

29.

forega-TaraH, Tt St ue foegdta St & 7ex Eefer 1 ST © | Sgd-Hl W&
St TETITeR SATIRATE foRqdt™ et R e & | fora-sTasred , foaegdt St
e TEmfeh St # wuT=aid 8 S @ | forga-staeret sifwisra & 3care sEfed gH
ST WRTIT ShT STSRET T T Seidg ISl oh YRR W T 3hd & | Torgd-3ATere o 3ciTa
forega-stueret &t W Sufted fafy=r sifrdiepies Td sToemaes Tifist T 39 Wi
Foragie fovial ot off PR 9 § | SATRreRiRT Saforar o afieh Sita | for[a-e1aeres i
TEEel fteRt 8, S8 Yt @ fFmion, arqett @ fRga-aE, sten TEmEfes
FifTehT T TTANT |

wEEd B o 3T ¥, el fagd-staed & & fmi @ sedrfaa o,
S7eh SRT ToRIA-sTaee o ATATeHe: Wall shi AT il T, e = e &
fored-sTaeret & frami ERT ST STt @ | % o forga-stvee o (gt A soagiel w
frexfua soamm qur 399 yenfed streret h 7 o fore it forgersor st sam few |
fafsrm=r SErTt & T %e o frm wifes § S fagd-aom, orq sk, sed
TepiTehT TUT TR SYiwoT | 3 fraw wartanefia Aot ud ol wamm s o off
TETIAT L 2 |

~sersizn INIIANANAURI (14 J0
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(ii)) Why is CH3CHO more reactive than acetone towards
reaction with HCN ?

(iii) Complete the equation :

CH;
+
C=0+NHy - NH, 1, 1+41+1=3
H
OR

(b) An organic compound with the molecular formula CgHgO
forms 2,4-DNP derivative, reduces Tollens’ reagent and undergoes
Cannizzaro reaction. On vigorous oxidation it gives
Benzene-1,2-dicarboxylic acid. Identify the compound and write
the reactions of compound 2,4-DNP and when it undergoes

Cannizzaro reaction. 3

SECTION D

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

29. Electrochemistry is the study of the relationship between chemical
energy and electrical energy. Many spontaneously occurring chemical
reactions liberate electrical energy. In electrolysis, electrical energy is
converted directly into chemical energy. The product of an electrolytic
reaction depends on the nature of the material being electrolysed and the
type of electrode used. Oxidising and reducing species present in the
electrolytic cell and their standard electrode potential too, affect the
products of electrolysis. Electrolysis plays an important role in most
people’s daily lives, whether it is for the manufacturing of aluminium,
electroplating of metals, or the synthesis of chemical compounds.

Michael Faraday was the first scientist who proposed two laws to explain
the quantitative aspects of electrolysis, popularly known as Faraday’s
laws of electrolysis. Faraday’s laws of electrolysis provide a basis for
mathematical analysis of the mass deposited at electrodes and the
amount of charge passed through them.

Faraday’s laws are fundamental in various applications, including
electroplating, metal extraction, battery technology and chemical
synthesis. These laws also help in environmental monitoring and in
various chemistry experiments.

~se/si2* 1AM O - [PT.0]
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freafafaa gei & 3w fifere -
(@) FAIRIT H & e o [eTq forgld-3TTere ¥ STod 3caTal shi FTferd shifory ;
(i) AT SAFIST o A1 CuCly, T STt foera |
(i)  wAfeTH SoFIEt o | HySO,, 1 915 foreta |
@) () 19 Ag* A F Ag H 9= i 3 fore He A feray star i
SATTTIHAT BT 2
AT
@) (i) e o feed-sTER w1 fadte e sansy |

(M Sl difead FaEs faera & fagd-sded & dW e W efiaied

_ 1 — 0
Cl (aq) —— 5012 (g)+e E(aa): 1.36 V (D
2H,0 (1) —> 09 (g) + 4H" (aq) + 4e” E(Oaa) =123V (ID)
Ui T -4t Afufsra gvres & st 2

413 K W Nifeeh Trct shl Jufeerfa § Ueanigiell o fAsietd ST S ot o= foram Strar
2 | Tufir qon ST ol o foe farforarem dveor fafer gry oft fomam St wmar
3 | 3 TR o yrufires Ufcaret 2Tse W UehioHTES STTI T Sy2 SATSHAV BT ¢ |
I qeftIeh Ufeshet BaITsS 1 ITANT foham e, o foremiam stfsrfsra 2t @ qem veehie
Tt T D15 ST T ST | SUW A C — O A o7 fogets 3y yiefearfeat & HI &
AT T BT & | STel STEmd 3o HI o |1 AR o0 &, a1 et Ufoshet S8
¥ UfceheT BATEE o0 © | I 90 | T Ufoskel WNE e 99E ST, a1 Afeshe
eTEE qd1ash Ufcshel WE § AT §, ik ST HISiheRA i U qoiaeh
Ufchd FTcherae T Tl BT & | URE-STadISH S1Tee o SATereh €Al 8
FROT Ufeshed U SR T Ufoahel-3iTeref e 21Tsier foagferd 2T & | eTggie 2atgel shi
sfufsraTsierar &1 38 ® : HI > HBr > HCI | WiAfes o) soagirrft sfoeames
AR o & | Wi Ior & ST Uoshiae! €98 Seiae =t SfceeTad o Ifd oo
T TR ST & TAT ST e aTel T 1 3Tl Te - Reurfaat i 7R ffdse s
g
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Answer the following questions :

(a)  Predict the products of electrolysis in each of the following :

) An aqueous solution of CuCl, with platinum electrodes.

(i) A concentrated solution of HoSO,4 with platinum electrodes.

b)) @ How much charge in faraday is required for the reduction of
1 mol of Ag* to Ag ?

OR

(b) (i) State Faraday’s second law of electrolysis.

(c) The following reactions occur at the anode during the electrolysis
of aqueous sodium chloride solution :

CT™ (aq) — > %(312 (@) +e ESy =136V M

2Hy0 () ——> Oy (g) + 4H" (aq) + 4e” E ) =123V (1)

Which reaction is feasible at the anode and why ?

Ethers are prepared by the dehydration of alcohols in presence of protic
acids at 413 K. Symmetrical and unsymmetrical ethers can also be
prepared by Williamson synthesis. This reaction involves Sn2 attack of
an alkoxide ion on primary alkyl halide. If a tertiary alkyl halide is used,
elimination reaction occurs and an alkene is formed, no ether is formed.
C — O bond in ethers are cleaved under drastic conditions with excess of
HI. When unsymmetrical ethers react with HI, the alkyl halide is formed
from smaller alkyl group. If one of the alkyl group is tertiary, the alkyl
halide is formed from the tertiary alkyl group because tertiary alkyl
carbocation is more stable than the primary carbocation. Cleavage
of alkyl aryl ethers takes place at the alkyl-oxygen bond due to more
stable aryl-oxygen bond. The order of reactivity of hydrogen halides is
HI > HBr > HCI. Aromatic ethers undergo electrophilic substitution
reactions. The alkoxy group attached to the aromatic ring activates the
ring towards electrophilic substitution and directs the incoming group to

ortho- and para-positions.
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Answer the following questions :

(a)

(b)

(b)

(c)

31. (a)

~56/5/27

Complete the following equations : 2
OCH,
@) + CH,Cl Anhyd. AIClg

CS,

OCH,

(i) Conc. (HNOg + HoSO4)

1) Write the names of alkyl halide and sodium alkoxide used to
prepare tert-butyl ethyl ether. 1

OR
(ii)  Anisole on reaction with HI gives phenol and CHg — I and
not methanol and iodobenzene. Justify the statement. 1

Why is C — O — C bond angle in ethers slightly greater than
tetrahedral angle ? 1

SECTION E

(1) (I) Which of the following is more reactive towards Syl
reaction : 1

2-Bromo-2-methylbutane or 1-Bromopentane

(II) What type of halide is present in the following
compound : 1

CH; - CH - C = CH,
|

CH3 Cl
(III) Why is chloroform stored in dark coloured bottles ? 1
(11) Define the following terms : 1+1

)] Ambident Nucleophiles

(IT) Racemic mixture

OR

AT AWM (19 I [PT0.]
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(ii)

(1)

(i1)

(i1)

N

fFrefefaa & s s

(I)  C4HgBr & H-AT ¥9Edd Sy1 3TMufsRar o ufaq waiferss
srffspramsfiar @ 2

ID  1-5m-1-AeEETRTT & faeEgRdstT g a9 are
UhIA 2T IRt ShITTC |

(II) FARA J=Y o — 1 Jod fe@mar 7, fo ot a8 wiafes
g T Tfaeeme eAfifsramett 4 aftert- qor du-fAdees 7 |

ERIN
frferfaa stffsramstl g 3eme il -
o 2 @ o) Na/TFHER
CH(CHg),
(I) /©/ + Bry _ 3+2
QN

250 g STl | 10-5 g MgBry, ! =ieid W s+ aTel farera =t fewien,
I8 AT T TREHTAT shitSTg foh MgBry qUid: foriifom &1 m g | 3
(fea T & - MgBro %7 HIeR 553" = 184 g mol 7,

et % 7T Ky = 1-86 K kg mol ™)
AT qAT 3HTeY! faeta T & 7ey a1 A fefigu | 1+1

JAAAT

2 e S/ | 27°C W 0-025 g TN Tethe i HaTad T foerad
ST TTAT | SEeT GIEYT 3T, A HId §U 1 shiferg, fo diefrm gethe
EUGACRISCEREIES 3
(T : R = 0082 L atm K~ ! mol ™},

KoSO,, T Al S2HH = 174 g mol™)
THIEH 3R FA®H & oo g ffd TR ot feeraaneft s 2
0T ST | 2

VRN O -
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32.

(b)

(a)

(b)

(1)

(ii)

(i)

(i1)

(1)

(i1)

N

Answer the following :
(I)  Which isomer of C4HgBr is most reactive towards Sy1

reaction ?

(II) Predict the alkene that would be formed by
dehydrohalogenation of 1-Bromo-1-methylcyclohexane.

(IIT) Although chlorine shows strong —1 effect, yet it is
ortho/para-directing in  electrophilic = aromatic
substitution reactions. Why ?

Write the major product in the following reactions :

D 2 @ cl Na/dry Ether S

CH(CH,),

(IT) /©/ + Bry _heat | 3+2

O,N

Calculate the freezing point of a solution when 10-5 g of
MgBr,; was dissolved in 250 g of water, assuming MgBry
undergoes complete dissociation. 3

(Given : Molar mass of MgBrg = 184 g mol_l,
K¢ for water = 1-86 K kg mol_l)

Write two differences between ideal and non-ideal solutions. 1+1
OR
A solution is prepared by dissolving 0-025 g of potassium

sulphate in 2 L of water at 27°C. Assuming potassium
sulphate is completely dissociated, determine its osmotic
pressure. 3
(Given : R = 0082 L atm K~ mol ™%,

Molar mass of KoSO, =174 g mol 1)

What type of azeotrope will be formed by a solution of
acetone and chloroform ? Give reason. 2

~se/si2* 1AM @ - [PT.0]



33. (%)
@)
A56/5/21

(i)

(ii)

i)
(ii)

(iii

N

() ESHHOT oTq TiERiTE SRR STaeeTd 4 a91id & 2 1
(ID  Mn?* o Ti** & § S-a1 e ST 2 ot 741 2
[IHTO] ShHTeh : Ti = 22, Mn = 25] 1

(I1) <= feu 7u faenedt § 9 -1 3T Ioddy ST IhTe 2

Cr3+, V3+, Mn3+

T T | 1
[QTH'IUQT%HTBF:CI"=24,V=23, Mn = 25]
freforfiaa wfterel =t qui wd wqfora shifer : 1+1

()  2MnOg + 4KOH + Oy — >
(I)  5C0% + 2MnO7 + 16H" —
AYAT
AITES ST & T ST & 2
HSHHUT oTq T AT ol a1 © 2
) Mn@NZnFFICE I STETH S T 8 2

(iv)  Cu hl aiferen Tt STerdtertor 3T siF-dY 3 =i 2

(v)

STt farerm & Ce* =it wan at=aT it & 2 5x1=5

VRN O -
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33. (a (1) D Why do transition metals show variable oxidation
states ? 1

(IT) Ouwut of Mn2* and Ti%* which will be more paramagnetic
and why ? [Atomic No. : Ti = 22, Mn = 25] 1

(ITI) Which ion is the strongest oxidising agent in the

options given below :
Cr3+, V3+, Mn3+
Give reason. 1

[Atomic No. : Cr = 24,V = 23, Mn = 25]

(i) Complete and balance the following equations : 1+1
(I)  2MnOg + 4KOH + Og ———

(II) 5C,0% + 2MnOj7 + 16H" —
OR
(b) (1) What is meant by lanthanoid contraction ?
(i1))  Why do transition metals form coloured compounds ?

(iii) Why are E§42+/M values for Mn and Zn more negative than

expected ?
(iv)  Which is the most stable oxidation state of Cu and why ?

(v)  Whyis Ce*t in aqueous solution a good oxidising agent ? 5xI=5

*
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