N

[=]45 []
Series : QSR5P =0 SET~3
o TYE-U e
Q.P. Code 56/ 5/ 3
e . wlierefl -0 ISl ITIRAHT h
Roll No. -8 T e o |

Candidates must write the Q.P. Code
on the title page of the answer-book.

“E NOTE I

(I) 9t St s o ok 38 y-uA o ﬂﬁﬁ gg !(I) Please check that this question paper

23 % contains 23 printed pages.
(II) Y-93 # =14 = & AR few 7w {dD) Q.P. Code given on the right hand
TE.9T HE F qhEref Saaiasr % side of the question paper should be
> written on the title page of the

qa-T W fored | answer-book by the candidate.

(I1T) 9T S L o Toh 5 y3-u § 33 wea | (I1I) Please check that this question paper:
2 contains 33 questions.

(IV) HuAT I99 T IR @ T & " & ((IV) Please write down the Serial

TEeY, STR-URTeRT § T T 9T T Number of the question in the
L B answer-book at the given place
T shHTeh ATTH ' [] before attempting it.

(V) 3H -7 il U o ¢ 15 fie &1 (V) 15 minute time has been allotted to

3 e read this question paper. The

Emﬁmg ;;TWWW agﬁg question paper will be distributed
10.15 e | 10.15 at 10.15 am. From 10.15 a.m. to
10.30 s T qdraell shaet Je-0 Rl 10.30 a.m., the candidates will
UG SR 39 Al o SR o IR read the question paper only and
TR IS I AR foraT | will not write any answer on the

answer-book during this period.

= R ()

[=]7 CHEMISTRY (Theory) [Elie=s

Siferam 37 : 70|
Maximum Marks : 705

|

A56/5/37 G e [P.TO.]



[]

T 359

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

(ix)

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 |

T & Toh gIBaTferT gdienfefai 3 forg s yea-97 8 |

(x) P F T ATATE |
Eusg h
o GEAT 1 G 16 T Tgiashed | JohR & 1 37 & T 8 | 16x1=16
1. TSI STTSRAT T & 3cUTE &
(A)  FEIfRETh 3TFA (B) TUfcsese
(C) HEES (D) FTEEEEES
2. feafafad srfufsran w fomm Hifsa gor A 3t B it ug= Shifsig
Waglélq
CHgCl + Nal —= >A+B

(A) A=CHsl, B =NaCl

(B) A=CH;0H, B = NaCl
(C) A= CH;CHO, B = NaCl
(D) A= CyHg, B =CHjl
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General Instructions :
Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.
(it)  This question paper is divided into five sections — Section A, B, C, D and E.
(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.
(iv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.
(v)  Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.
(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.
(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.
(viit) 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.
(ix) Kindly note that there is a separate question paper for Visually Impaired
candidates.
(x) Use of calculator is not allowed.
SECTION A
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. The major product of carbylamine reaction is :
(A)  Carboxylic acid (B) Aldehyde
(C) Cyanide (D) Isocyanide
2. Consider the following reaction and identify A and B :
CH4Cl + Na1 Ly acetone -, . »
(A) A=CHgl, B=Na(Cl
(B) A =CH30H, B=NaCl
(C) A =CH3CHO, B =NaCl
(D) A=CyHg, B=CHgl
~s6/5/3~ ([N s B [PT.0.]
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3. T e =t ersgiehe U ST R o fow fferfaa stfufsraneti o @ -t

I Bl © ?
(A)  TIHR-HT IAfTfsRar (B) aIe%-fohgaR 3qu=ra
(C) Uceid goq (D) o rfyferam
4.  BHAE SRS FAretr stfvyfsram grr urerfies UHiAT & fame & fou fefafeaa 9

H S8 AR TR B 3 2

O
(1) Il (11) NaOH

R - C - NH,

(iii) Bry (iv) CHCl;
(A (), (i) 3R (iv) (B) (i) 3 (iii)
©) (1), (ii) 3R (iii) D) (), (iii) 3R (iv)

5. foment st ol A @
(A) CgH5COCI
(B) CgH5S04Cl
(C) CgH5CONHCH;
(D) CgH5CHyNH,

6. UfgedTae It AT H TR 37Ty quiidt @ :
(A)  RIifeh IhT TRRId Ao BT &
(B)  Riifeh 39k TRHTY] ShHieh oS B §
(C)  Tifeh Toh TRHTY] FoHH S B &
(D)  5f, 6d qAT 7s FHeTeh! hl T Hll 6 HIT

7. e, fEdiEe T qideh Ueehieiall o Hed ffaiad ® @ forees grr farvie foram s

TehdT® ?

(A) IR TReor
(B)  fedT adteror
(C) e udieqor
(D)  f&gent wiieqor
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3. 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
4, Which of the following reagents are used to prepare primary amines by

Hoffmann bromamide degradation reaction ?

(1) ﬁ (i) NaOH
R-C-NH,

(iii) Brg (iv) CHClj

(A) (D), ({1 and (iv) (B) (i) and (iii)

(C) (1), (i) and (iii) (D) (), (iii) and (iv)
5. The correct formula of Hinsberg’s reagent is :

(A) CgH5COCI

(B) CgH5S09C1

(C) CgH5CONHCHg

(D) CgH5CHyNH,
6. 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

7. Primary, secondary and tertiary alcohols can be distinguished by :
(A) Lucas test
(B)  Fehling’s test
(C)  Tollens’ test
(D) Hinsberg’s test

~se/53* [ IIEMII O [PT.0]
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11.

12.

frrrferfiaa it o forem ifer -

CoH5NH,, (CoHs)oNH, CgHsCHNH,, NHg, CoHsNH,

IRITh ANITehT T ST GATCHRT T o SATER T Tt SRS A 2

(A)  CgH5NH, < NHj < CgH5CHoNH, < CoH5NH, < (CoHy)oNH
(B) NH; < CgH5NH, < CgH5CHyNH, < CoH5NH, < (CoHy)oNH
(C)  CgH5CHyNH, < (CoHs)oNH < NH; < CgH5NH, < CoH5NH,
(D)  CyH5NH, < CgH5NHy < NH; < CgH5CHyNH, < (CoHp)pNH

[ N e N e

frefeTiad §  difeTdemiss ol e ;
(A  HRE (B) W™
(C) T (D) dqAE

(=N N

Torelt STt ot difcrieerss siaer 4 UHiAT 317t U g8t | U TafTe 6w o WY id
T | T 3Tt ot 71 fafaTse ohe FeeTaT 2

(A)  SIEH hT rerfiren ST

(B)  IEH i feeftae de=mT

(C) I i qataeh GCaAT

(D) I Al = HT=T

foreft srorm aife SATvfsharm ot 3TH-3117 (t1/5) 1386 s @ | T feoRish ST AN 2 -
(A)  05x10%s1

B) 50x10%s1

(C) 05x107° g1

(D) 05x102g1

[ S N e o

frefarfiad forreet & & shi9-8T shicie Hehet SHTaT @ 2

(A) I

(B) <

(C) NO;

(D) i IRA
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8. Consider the following compounds :
CoHs;NH,, (CoH5)9NH, CqH5CHoNH,, NH3, CgH5NH,

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

(A)  CgHsNH, < NH; < CgHsCH,NH, < CoHsNH, < (CoHy)oNH
(B) NHj < CgHsNH, < CgHsCH,NH, < CoHsNH, < (CoHy)oNH
(C)  CgH5CHyNH, < (CoHg)eNH < NH3 < CgH5NH,, < CoH5NH;,
(D) CoHsNH, < CgHsNH, < NH; < CgH5CHoNH,, < (CoHiz)oNH

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

11. Half'life (t1/9) of a first order reaction is 1386 s. The value of rate
constant is :

(A)  05x10%s1

B) 50x10%s1
(C) 05x107° g1
D) 05x102g1

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

~se/53* [ IIEMII 7 Iy [PT.0]
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v BT 13 § 16 % fo1g, 31 e 12T 18 § — 8 T 1 AfIemeT (A) ToI1 geR
&HRUT (R) ST 3ifehe febam 7141 8 | 37 991 o @&l 3w A= 2w 7w whist (A), (B), (C)

3T (D) ¥ @ g AT |
(A) YT (A) 3R FROT (R) ST T & 3T &R (R), AMTHH (A) T &l
ST FAT R |
(B) SR (A) AR HROT (R) SHT WEl €, T R (R), HAHHAT (A) T Fl
T 7T FAT R |

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AR (A) TId 8, W] T (R) T 2 |

13.  3frHeT (A) : HHTA il AU p-ATE2 BT AT AT BT | |
T (R) : TELN 8 SFLH-ST0FIF GHE BT 8, I8 U1 HAR I foreer

ek BIHTFIEE I hl SR ST TR |

14. 3IMFYT (A) ; Gt TAheh UfeeaTse U-TcHS et Tdaurad @ |
FRU(R):  Ulcthidsh Ufcegrge hiciT stfirendes g safud g sid 2 |

15.  ST9HIT (A) : D (+) — TR shl Tah{d SFTOT garvr-+ufen € |

FRU(R):  (+)STeI0T {arur-Euish Yehld i F&fid htdr & qer D fomme =t fefua
FATE |

16.  3HAYHYT (A) : EshHY dal shl TUH AU § Mn shi Sooidd SATe1ohT0T 31T +7 2 |
FRUT(R):  THHOT QY TiEH 1 Ao sTaeemd wefiid o ¢ |

Qs g

17. (%) FHIE o IA-3TIHA T FAT 3¢S TH B & 2
(@) AT THHT ST AT 2 1+1
18. (%)  Ha0 T SR ETSAT H T 8 BT AT [ARET |
(@)  STcTshdT i T Fifse | foret smmafer oo & gferier s g & oo
faw 9T (DC) i =2 SRerd shl STelt & 2 1+1
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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) 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.

13. 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.

14. Assertion (A) : All aliphatic aldehydes give a positive Fehling’s test.
Reason (R):  Aliphatic aldehydes are reduced by Fehling’s reagent.

15. Assertion (A) : D (+) — Glucose is dextrorotatory in nature.

Reason (R): (+) represents dextrorotatory nature and D represents the
configuration.

16. Assertion (A) : Highest oxidation state of Mn is +7 in first series of

transition elements.

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

SECTION B

17. (a) What are the products obtained on hydrolysis of sucrose ?

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

18. (a) Name the cell used in hearing aids and watches.

(b)  Define conductivity. Why is direct current (DC) not used for the

measurement of resistance of an ionic solution ? 1+1

~se/53* [ IIEMII O [PT.0]



19.

20.

21.

22,

23.

(%)  EHIHTT T QU1 I :

O+ 1)

@) AT FASSIT T p-FARNS T T T FH HT 2 1+1

(F) TEFAUHEE 3T & 1-00 Hiaded Siedtd foetas i 3He Fa9Hish deh T
Tora STTaT ® | 39 foreee o1 S 100-18°C 9T TRIT | SFARIUH e 3Tred
o T a7 BT T[UTeh T Ifeher shifST | 2
(e mam 2 : St o T Ky, = 0-512 K kg mol1)

AT

@) T H T aaET| 298 K 3R 760 mm Hg &« T CO, 3T STl | Hiet 31T
afteford HifTT | 2
(T 2 : 298 K WS H COy, & fot Kyy = 1-25 x 106 mm Hg)

@) faerfi A it st & 29 aret AT 1 A A1 |
(@) 3T W e w1 foh i | hieii-el THE UcSerse! 9 o &9 H Jufeed
g7 1+1

Queg T

frfafaa @t #1298 K W fa.ar. s/ (emf) ufthfora Hifsie : 3
Zn (s)| Zn?* (aq) (0-1 M) || Ag™ (aq) (0-01 M) |Ag (s)

femmne: B =-076 V, E° =+080V, [log10=1
( g B, 2/gn =~ 076V, By ., =+080V,[log10=1)

(@)  AfITsRan ife i gieafya Shifse |
@) AMGRT:A+B > CHfwanfemmne:
T = k[Al[B]?
(i) Ffq B oAl Aisdl g o & ST, T SAfefsham o S guierd g 2

) R A wgq fe AEn § Sued B, dr sifufen i wwr AR
ferfee | 142=3

~sersizn INIIEAVANARI (10 J



[]

19. (a)

(b)

20. (a)

(b)

21. (a)
(b)

Complete the equation :

O o1~y

How will you convert chlorobenzene to p-chloroaniline ? 1+1

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

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

Name the disease caused by the deficiency of Vitamin A.

How will you confirm the presence of carbonyl group as an
aldehydic group in glucose ? 1+1

SECTION C

22, Calculate emf of the following cell at 298 K : 3

(Given : E°
Zn2+/

23. (a)
(b)

Zn (s)| Zn?* (aq) (0-1 M) || Ag* (aq) (0-01 M) |Ag (s)

=-076V, E° =+080V,[log10=1
076V, E, ., =+ 080V, llog10=1)

Zn Ag

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

~se/53* [ IIEMII @ - [PT.0]
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24. AH 300 K & 320 K T Jfeg T W forelt forRie sAffsham ot ot = 71 &1 S 2 |
59 SffsRa o T wfshaor St (E,) sl 10T 38 Ad §U hIfST foh g9eht 719 a1 6
|y giEfad & it | 3
(e s log 4 = 060, R = 8-314 JK~ ! mol ™)

25. (%) [QUICEEA H TUPAC T ferflaa : 1
Ks[Zn(OH) 4]
@) To-cTer qu Hehe 7 ST T HINT | 1
(M  FEAIRIT Hhe ST NG IRId HHTaEdT o YR il Seeid hifeTg : 1
[Pt(NHg) (Hy0) Cls]

26. (F) UH UHEHANH Ak CrClg . 6Hy0 T AgNOg foaered o smifersy & @y
fire @ Aftes F ufq 9ia & fow AgCl & T Aia sreafig 8 2

STEEHATS ATk T G G [TRay | 1

(@) fau T EEe [Cr(NH;)g]3+ o foIq shsfta e shl SATeRflehaor STereelt o Heptol
fAftaw | [amo] shHie - Cr = 24] 1
M [Sc(HyO)gl3+ TEH 1 8 2 1
27. 319 MR STt st 8 4T ? 3

(F) S E m-ATSUE RIS

@)  SEEST 8 1-%RHeueHT
(M) F2-3-54-2-3H H WY-2-37-1-315eh 377

28. (%) () FAfafRad At w SThT 7T T & d@d g¢ FH H FarYd

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

| | |
Br CHg Br
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24. The rate of a particular reaction quadruples when the temperature
increases from 300 K to 320 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) Write the IUPAC name of the given complex : 1
K5[Zn(OH) 4]
(b)  Differentiate between a double salt and a complex. 1

(c) Mention the type of isomerism exhibited by the following complex : 1
[Pt(NHj3) (Hy0) Clsl

26. (a) A coordination compound CrClg.6H50 is mixed with excess of
AgNOgj solution, three moles of AgCl are precipitated per mole of

the compound. Write the structural formula of the coordination

compound. 1

(b)  Write the oxidation state and hybridisation of the central metal in

the given complex : [Cr(NH3)g]3*. [Atomic number : Cr = 24] 1
(¢)  Why is [Sc(Hy0)g]3* colourless ? 1
27. How do you convert the following ? 3

(a)  Benzene to m-Nitroacetophenone
(b)  Bromobenzene to 1-Phenylethanol

(c) But-3-en-2-one to Prop-2-en-1-oic acid

28. (a) (@) Arrange the following compounds in increasing order of
their acidic strengths :

CH3CHCH,COOH, CHg - CH - COOH, CH3CHyCHCOOH

| | |
Br CHjs Br

~se/53* [ IIEMII O - [PT.0.]



N

(i) UHRRH & 37am CH3CHO, HCN o @ ifwfsham & ufa e
srfurforamefier @1 & 2
(iii)  wwTeRToT <ht qof shifery :
CHj

+
H
YT

(@) UF FEh AN ST 3ATMvaw 87 CgHgO 2, 2,4-DNP S ST
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.

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 ¢ |
Ifg qeftIeh Ufeshet BaTsS 1 IWANT foham e, o foretiam stfrfsra 2t @ qem veehi
Tt T D15 ST T ST | SUW A C — O AEY o7 foge 3y yiefearfeat & HI &
AT T BT & | STol STEmd 3o HI o |1 AR o0 &, a1 et Ufoshet S8
¥ Vet T3S o0 © | 51 90 | T Ufoskel WNE e 99E T 8, a1 Afesha
eTEE qd1ash Ufcshel WE § AT §, ik ST HISiheRA i U qofiaeh
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) soagrrft sfeames
AR o & | Wi Ior & ST Uoshiae! €98 Seiae =t SfceeTad o Ifd oo
1 |isha ST & T ST i ATt TS i 3ATe1- Ta Sur-fearfertt i o1 ffdse shear
g

~sersizn INIIEAVANARI (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+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. 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.

~se/53* [ IIEMII O - [PT.0]
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fefctRaa wet & T 2Ifom
@) FfRaa aier s qul i :
OCH,

: faster AICL3
1) @ + CH3Cl cs, >
OCH,

@ () JAEH-ed A ST S o T R Ufeshal gaTss qo difsaw
U (1SS o W fAfau |
YT
@) (i) HI % e AR e e, $HTd 3 CHg — 1 3ar e, = f6
TIATA H ARSI | 36 2 sh1 I I |

(M A HC — O — C TG HIVT ATTHARIT HTE HI0T Y ST ST BT & | T4 2

forega-TaraH, Tt St ue fagdta St o 7ey Eefer 1 Ty € | Sgd-Hl W&
ST eI SATIRATE foRldt™ et R e & | fora-sTased #, foegd it
el Tl STl H AT B ST @ | forega-staereHt stifsha o 3cure stvefed g
ST TaTHT 3T STEET TIT T SiagIel o JehR 0L (¥ htd € | Forgrd-3Taeret o 3eare
forega-stueret &t W Suféed fafs=r sifdieries Td sa=mes Tifist G 3k "
sotagie forvidl ot ot (it s § | Safrerizr saforat o e Site o forpa-staeres i
TEEel fteRt 8, S8 Yt @ fFmion, argett w1 frga-aE, stean TEEfes
FifTehT T TTANT |

" e YoH AT o, e fagd-stadet & &t frami s sEarfad f,
STk ST TorgId-3Taeed o HTHATcHe T&fl sh1 st sh 115, foiee amr=raan e o
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Answer the following questions :

(a)  Complete the following equations :

OCH,

OCH,

Conc. (HNOg + HoSO4)

Anhyd. AICl;
CS,

(i1)

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

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

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

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.
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@) (i) e o feed-sTER w1 fadte e sansy | 1
(M Sl difead FaEs faera & fagd-sded & dW e W efiaied
_ 1 — 140
Cl (aq) ——> 5012 (g) +e E(aa): 1.36 V (D
2H,0 (1) —> 09 (g) + 4H" (aq) + 4e” E(Oaa) =123V (ID)
TS W hiA-HT AR Tvrer 8 ST = 2 1
QUs &
3. (&) @) () EshHUTq TE- SATRTHRTr ey i a91id @ 2 1
(ID  Mn?* o Ti** § § S-a1 AR ST 2 o 341 2
[IATO] ShHTeh : Ti = 22, Mn = 25] 1

(I1D) <= feu Tu faenedt 9 & HH-97 3T I dy SRR ©

CI‘3+, V3+, Mn3+

T S | 1
[AEATY] SRHTe : Cr = 24, V = 23, Mn = 25]
(i)  FrefaRad wieroT s quf ud Eqferd i : 1+1

(I) 2MnOg + 4KOH + Oy —>

(I) 5Co0% + 2MnOy7 + 16H" —
AT
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Answer the following questions :

(a)  Predict the products of electrolysis in each of the following : 2

) 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 ? 1
OR
(b) (i) State Faraday’s second law of electrolysis. 1

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

- 1 _
Cl (aq) —> 5012 (g) +e E(Oceu) =136V (D)
2Hy0 () ——> Oy (g) + 4H" (aq) + 4¢~ E_ ;) =123V (ID)
Which reaction is feasible at the anode and why ? 1
SECTION E

31. (a) (1) (D Why do transition metals show variable oxidation
states ? 1

(II)  Out of Mn?* and TiZ* which will be more paramagnetic
and why ? [Atomic No. : Ti = 22, Mn = 25] 1

(IIT) 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]

(ii)) Complete and balance the following equations : 1+1
(D 2MnO, + 4KOH + Og ——

(I) 5C50%" + 2MnOy + 16H* —
R

O
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(ii)
(iii)
(iv)
(v)

(i)

(i1)

AITES T & T SR & 2

HoRHOT 4T T 2Tk i o | 2

Mn @1 Zn % T KD, S S8 & SHfereh oo, 1t &1 € 2

Cu 31 Faifereh et Siieiertor Taee Hi-H & st 2

Steftar forerem § Ce* it uh et SHTEfiwRe € 2 5x1=5
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%I
2-SHI-2-HIATIT AT 1-F AU 1
1D  fFrfafaa e o v R #1 2arge SuRkea ? - 1
CH; - CH-C = CH,
(|3H3 (|31
(IIT)  FARIGBI HT FSROT T 7 At et § AT foram STrar 2 2 1
freferfa uat st afcum forfaw ; 1+1
D) 39S AR
(I1) Xt fasmor
AT
fFrefefaa & s s
(I)  C4HgBr &I H-8T a9Edd Sy1 MfRar o ufa waitess
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b)) @ What is meant by lanthanoid contraction ?
(i1)  Why do transition metals form coloured compounds ?

(iii) Why are EK/12+/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** in aqueous solution a good oxidising agent ? 5xI=5

32. (a (@ (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,
| |

CHg Cl
(IIT) Why is chloroform stored in dark coloured bottles ? 1
(i1) Define the following terms : 1+1

)] Ambident Nucleophiles

(II)  Racemic mixture
OR
by @) 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 ?
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(1)

(ii)

(ii)
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3
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(i1)  Write the major product in the following reactions :

@ 2@ Cl Na/dry Ether S

CH(CH,),

(IT) /©/ + Bry _heat | 3+2

O,N

33. (a (1) Calculate the freezing point of a solution when 10-5 g of
MgBry was dissolved in 250 g of water, assuming MgBry
undergoes complete dissociation. 3
(Given : Molar mass of MgBry = 184 g mol_l,
K¢ for water = 1-86 K kg mol 1)

(11) Write two differences between ideal and non-ideal solutions. 71+1
OR

(b) @A) 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 = 0-082 L atm K! mol_l,

Molar mass of KoSO4 =174 g mol 1)

(ii)) What type of azeotrope will be formed by a solution of

acetone and chloroform ? Give reason. 2

*
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