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1.

frefafaa 3 & waffers wmh v 2
(A)  Nay[Na(CN)5(NO)]

(B)  Kj[Fe(CN)g]

(C)  [Cr(NH3)g]*"

(D)  Napy[Ni(EDTA)]

fe T Rl T STarerT # k! &ehT |Hed o Hed §U shH H e o S,
ﬁﬂﬁ%ﬂf%ﬁm:

(A)  (CHj3)3N > (CHj3),NH > CH3NH, > NHj
(B)  NHj> CH3NH, > (CH3);NH > (CH3)3N
(C)  CH3NH, > (CHs3)3N > (CH;3),NH > NHj
(D)  (CHsz),NH > (CH3)3N > CH3NH, > NHj
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(i)
(iii)
(iv)
)
vi)
(vii)
(viii)

(ix)
(%)

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 calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark each. 16x1=16

1.

The most stable complex among the following is :

(A)  Nay[Na(CN)5(NO)]
(B)  K3[Fe(CN)g]

(©)  [Cr(NH3)e]**

(D) Napy[Ni(EDTA)]

If amines are arranged in decreasing order of their basic strength in gaseous phase,
then the correct order will be :

(A) (CH3)3N>(CHj3),NH > CH3NH, > NH3

(B) NHj3z > CH3NH, > (CH3),NH > (CH3)3N

(C©)  CHj3NHj > (CH3)3N > (CH3),NH > NHj3

(D)  (CHj3),NH > (CH3)3N > CH3NH, > NH3
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feTTee hl JeleTdT WX o ateh, Frfetiaa | 9 forereh g1 Feray Sais Seit gfeqd shi
STt ?

(A)  [Co(H0)6"

(B)  [Co(NHz)e]**

(©)  [Co(CN)6P~

(D)  [CoClg]?~

Sn**/Sn?* I T A Foaers fava + 0.15 V SR Ct/Crgm F T - 0.73 v R

S T T 1 SIS Teh JYATA R T SHTAT TRIT | LS AR e Jafdd
Bt & | ot forvra g

(A) +088V

(B) +058V

(C) -088V

(D) -058V

I8 TEEE W St g 3R el o e foren & foe g o S aend!
8,8

(A) TAI®H glieror

(B) el wreror

(C) TSI ISTh wiieror

(D) f&ment udieror

Tkt o Slcrerershia et [Ni(CN),]2 3t SaTfHfd @

(A) ST
(B)  ITSCHhHTThT
(C) o gHdAT

(D) Tord STCHRAHA
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3. Considering the strength of the ligand, the lowest excitation energy will be
observed in :
(A)  [Co(H0)6]>*
(B)  [Co(NH3)e]**
(©)  [Co(CN)gI~
(D)  [CoClg]*~
4. The standard electrode potential for Sn**/Sn?* couple is + 0.15 V and for Cr3*/Cr
couple is — 0.73 V. These two couples are connected to make an electrochemical
cell. The redox reaction is spontaneous. The cell potential will be :
(A) +088V
(B) +058V
(© -088V
(D) -058V
5. The chemical test which can be used to distinguish between ethanamine and
aniline is :
(A) Haloform test
(B) Tollens’ test
(C) Azo dye test
(D) Hinsberg test
6. The geometry of diamagnetic nickel complex [Ni(CN)4]?~ s :
(A)  Tetrahedral
(B)  Octahedral
(C)  Square planar
(D)  Distorted octahedral
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(A)
(B)
©
(D)

(A)
(B)
©
(D)

greafore sor & formH & foru faforras geaiwor 2 ue -

AT TTrETa
Sy | Ffufsran
TAFE R AT
SN2 Frfsra

Fe2t, Co2*, Cr3T, NiZt H & Seaan Jrrchi STl 3R aret 2 -

Fe2+
C02+
Cr3t

Ni2+

[9THTYT SRR : Cr = 24, Fe =26, Co = 27, Ni = 28]

9.  E%A [Co(NH3)5(NOy)ICly T AL ALH. A S :

(A)  U=STUEHATSEEE-O-FiaTee (1) FASS
(B)  UUFHHATEZIEI-N-shaTee(11]) FAES
(C)  UreTFHTEE-shlaTee(11l) FARTES
(D) TreTeFHATEZTSE - ST (I1) FIEs

10. f=fafea &9 s-ar teSia e 78t e ?

(A)
(B)
©
(D)
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CH;CHO
CH;COCH;
CH;CH,CHO

CgHsCHO



10.

Williamson’s synthesis of preparing dimethyl ether is a/an :
(A) electrophilic substitution

(B) Sy reaction

(C) electrophilic addition

(D) SN2 reaction

Out of Fe2™, Co2", Cr3*, Ni2*, the one which shows highest magnetic moment

1S :

(A) Fe2"
(B) Co?"
©) cBt
(D) Niz"

[Atomic number : Cr =24, Fe =26, Co =27, Ni= 28]

The IUPAC name of the complex [Co(NH3)5(NO7)]Cl; is :
(A) Pentaamminenitrito-O-cobalt(III) chloride

(B) Pentaamminenitrito-N-cobalt(I1I) chloride

(C) Pentaamminenitro-cobalt(Ill) chloride

(D) Pentaaminenitrito-cobalt(Il) chloride

Which of the following does not undergo Aldol condensation ?
(A) CH3CHO

(B) CH3COCH;

(©) CH3CH,CHO

(D)  CgHsCHO
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11.  fordlt et 1fuifsham A — B & foru, I Sfera foram wrm fob Ster A &t digar sl 9)
T foram T, At SRR o AT B R | AR R I R

(A) 2

B) 1

©) 12

D) A

[N

12.  (CHj3)3 C — CH,Br %1 &1 A3 I H.CH. T E :
(A)  2,2-STSHTIA-2 STHIUT
(B)  1-5HI-2,2,2-ZTEHTITSA
(C)  2-5MMI-1,1,1-ZTERfereTue
(D)  1-5H1-2,2-STATreTsoT

Ty7 @&qT 13 @ 16 & o710, 31 97 30 70 § — 578 v &7 rf9esa7 (A) @ar
g &I FROT (R) GRT Sl @97 747 § | 37 9971 & @gl I 419 130 77 #1g
(A), (B), (C) 377 (D) & & g7 v |

(A)  ARRYT (A) 3T HROT (R) HT @& & 3 HRO (R), AR (A) i
8! IR AT 2 |

(B) ANMRYA (A) 3R SR (R) QI Tl &, T PRI (R), AR (A) hl
&l AT TgT a1 8 |

(C) AMTHIA (A) TE 8, T SR (R) Td 3 |
(D) BT (A) Td &, T BN (R) Tl 7 |

13. Yy (4) . a9 H g % w1 A feerie 5 AT R |

HIT (R) : fopeft uaTef o qromT # g ST WishAUT HSTt | 3TfrR et U Hog
T ATl T[T ohi AT o 7 H Jhg e 2 |

14.  AYPHYT (4): Cul' AASEE FA TR |
FRT (R) : Cu?", I” &I STEH | 3iTefihd i il JoIet Jgfd T@ar ¢ |
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11.  For a chemical reaction, A —> B, it was observed that the rate of reaction doubles

when the concentration of A is increased four times. The order of the reaction is :

(A) 2
B) 1
©) 12
(D)  Zero

12.  The correct IUPAC name of (CH3)3; C — CH,Bris :
(A)  2,2-Dimethyl-2-bromopropane
(B)  1-Bromo-2,2,2-trimethylethane
(C)  2-Bromo-1,1,1-trimethylethane

(D)  1-Bromo-2,2-dimethylpropane

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) : Rate constant increases with increase in temperature.
Reason (R) : Increasing the temperature of the substance increases the fraction
of molecules, which collide with energies greater than activation
energy.

14.  Assertion (4) :  Cu?" iodide is not known.

Reason (R) : CuZ™ has strong tendency to oxidise I to iodine.
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TFIT (4) ;T Teh =R IR |

PR (R) HICEIE, Thie 1 &1 gehrsal o TAfHa Biar & oo U e 518
T C-1 THU TG SIS o C-4 o T1Y TSI el € |

NHCOCH;,

16.  3I7HIT (4) : &ﬁﬁqﬁ@m@%ﬁm@(@) A AT BT L |

PR (R) : Ul o et o ST ATSS IS UX S Hcdl &hH &l SITaT & |

LCLECRC)
17.  ehiE st Hefcfad o @rer sfifshand forfla - 2
(F) HCN
(@) 9% HNOj3
18. (%) Ti=fafga s fog swror s 1+1=2
(i)  CH3COCH; T 31981 HCN o @ 31ffshan o Ifd CH3CHO 31t
arfufsramfia 2
(i)  UfceeTset i AIEHT I T § et STt Souat o 59 § |
araT

@) ffafed g o A & e fave w0 o fag e e dfm . 7+7=2
(i) U ST

(i)  SSfcSeTss I dsigeh 3TFd

19. fy=fefeaa & aftmfera sthufsran foafe 1+1=2
@)  USH-IEA SAnfoRa
(@)  hies ATTRAT



Assertion (A) :  Maltose is a reducing sugar.

Reason (R) : Maltose is composed of two glucose units in which C-1 of one

glucose unit is linked to C-4 of another glucose unit.

NHCOCH,4
16.  Assertion (A) : Acetanilide ( @ ) is less basic than aniline.
Reason (R) : Acetylation of aniline results in decrease of electron density on
nitrogen.
SECTION B
17.  Write the reactions of glucose with 2
(a) HCN
(b) Conc. HNOj
18. (a) Account for the following : 1+1=2
(1) CH3CHO is more reactive than CH3COCH3 towards reaction with
HCN.
(i1))  Carboxylic acids are higher boiling liquids than aldehydes and
ketones.
OR
(b) Give chemical tests to distinguish between the following pair of
compounds : 1+1=2
(1) Propanal and Propanone

(i1) Benzaldehyde and Benzoic acid

19.  Write the reaction involved in the following : 1+1=2
(a) Reimer-Tiemann reaction
(b) Kolbe’s reaction
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20. foret TRt B aTdiT STuEres yug wife sht stfuafsman & fsreent forelt ffya 9 @ amr
TR 2.3 %103 51 8 | 39 377cT hl UTifvrer AT o -1 o 3T9ee § o7 a1
U T ITeRet ST | (log 4 = 0.6021, log 2 = 0.301) 2

21. TR s siirfsran o fTe qea AiFTeel 3ca1e shi ST SIS ; 1+1=2

CH,CH; By, ST 372
(<P) /©/ = >
O.N QST JhIT

2

CH3
Q) ©/ +H ——

Qus T

22.  HATEIAIE S : (IS AH) 3
(%) CH3MgBr sl TTEacile-I o T STUIhRET ek qeaveTd Sol- 38
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23.  FATIREd TETI SATTHAT SRT G3hie T ST-3THH BIT & ;
C12H2201 + HO (3TTferer) H CeH1206 + CeH1206
Ik FfwfsRaT o SR W, fifeT 1+1+1=3
@) o e TR
@)  AfufsraT i smfvaehar qerm wife
M A9 U SATIfRmsTY it o FhEd & 2



21.

22,

23.

The thermal decomposition of an acid is a first order reaction with a rate constant

of 23x10-3 s~1 at a certain temperature. Calculate how long it will take for

three-fourths of the initial quantity of acid to decompose.
(log 4=0.6021, log2 =0.301)

Draw the structures of major monohalo products in each of the following

reactions :

CHD_CHS Brz, heat or
(@) /©/ UV light
CH,
(b) ©/ +H ———

SECTION C

What happens when : (any three)

(a) CH3MgBr is treated with cyclohexanone followed by hydrolysis

(b)  Phenol is treated with Br in the presence of CS,

(©) Benzene diazonium chloride is treated with HyO

(d)  Anisole is treated with HI

Hydrolysis of sucrose takes place by the chemical reaction :

+

C12H»701 + HyO (excess) H—) CeH 1206 + CcH120¢
Based on the above reaction, write :

(a) Rate law equation

(b)  Molecularity and order of reaction

(c)  What do you call such reactions ?

1+1=2

1+1+1=3

P.T.O.



24, fafafad & fou s 3

(F) qATEh-A(A FIES il T & n-SI(TA HIAIEE T T Il BT S |
(@) Ufeshl ass ST § AT & |
(M) FARISISH hl T H HTgFells e FANEe i f5yd AT STaqu i |

25. TfaRed o fore foreea e ST 1+1+1=3
(F) W T o SEUSIT= e Torf 81 3 |
@) Ul dhied-shaey il efiia T wedt |
(M el ATt gRT TS AT H BT SedTe St ¢ |

26. 100 g ST H 2 g MgSOy, (HIeR F99H = 120 g/mol) =eieht s fIei@H &, I8 IHd
U foh MgSOy 3T quia: foRIISi &1 7RI 2, #ererich 31 314 iehiord hifSrg | [Tt o

T Ky, = 0.52 K kg mol™1] 3

27. 60 em~! ¥ Retien et ¥t # 0.05 M KOH foeid & shie 1 dEd Siaug
5.4 x 103 ohm ® | 3EhT SfcrerendT, STeTehdl qT HIc STeTehdT hT Tieheld shifSTT | 3

28.  (F) EFHA [Mn(Br)y(Cl),]2 o SATHTE GHIGAS SHTST |

(@)  d* TR A AFR e (e AT ST A < PR |

R

(M) [CoFg]?~ 1 foeraa TfiF ® Siafh [Ni(CN)4]2~ T1éH 2 | e &hifse |

[AEATO] SHTeh : Co =27, Ni = 28] 1+1+1=3



25.  Give plausible explanation for the following : 1+1+1=3

(a) Diazonium salts of aromatic amines are stable.
(b)  Aniline does not undergo Friedel-Crafts reaction.
(c)  Aniline on nitration gives a substantial amount of meta product.

26.  Calculate elevation of the boiling point of solution when 2 g of MgSOy
(molar mass = 120 g/mol) was dissolved in 100 g of water, assuming MgSOy4
undergoes complete dissociation. [Ky, for water = 0.52 K kg mol 1] 3

27.  The electrical resistance of a column of 0.05 M KOH solution of cell constant
60 cm! is 54 x 103 ohm. Calculate its resistivity, conductivity and molar
conductivity. 3

28. (a) Draw the geometrical isomers of the complex [Mn(Br)2(Cl)2]2*.

(b)  Give the electronic configuration of d* ion when A, <P.
(c)  Solution of [C0F6]3* is coloured whereas [Ni(CN)4]2* is colourless.
Explain. [Atomic number : Co =27, Ni= 28] 1+1+1=3
56/5/2 15 P.T.O.

Account for the following : 3

(a)  n-butyl bromide has higher boiling point than t-butyl bromide.

(b)  Alkyl halides are insoluble in water.

(c)  Cyclohexyl chloride possesses higher dipole moment than chlorobenzene.
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29.

FATER! forerHT # STuree uraH! 7 USee fm | faeet s R sftas T W
SRRt Y whfa o fua € | foor — foemres, fao — foomr qen faemrs —
foretmeres o offer sTaarfsranaty § stat o RoT 3 Torerd TR frm @ forerem awifa § |
F© 39 i e W feomaanet s & S U fgmeshi fsr €, SeeRt 59 9 Ay
T & Hee §9H BT & TT IE Teh o a9 T 3eTd © | U WeRoll §, Seahi
TTSHY STTHEA ERT STERT et foram ST what | feorarameft &1 wohr & &1 8, 5= =mam
FeThT Reraranelt qer 1Rrman FauATehl feutaanef #ed |

SUYh AT o AR T, AR T % I 3t :

(F) AT — ST o7 o TTSA STEEH ST I8 USRI forferd e foram ST wera |

feequft shiferg |

(@) FAUBE 3T IS 1 fhreror 31rest sHeer A foe w1 goiar g 2

M () Tt Ff3a aTT g S T AT @ 1.25 atm ® |1 S 60 g SRS
(M = 78 g mol 1) # forell sraTsfier, fore[a vy focia o 1.2 ¢ &1
Torcrer STt ], A foeraT T AT gTe 1.237 atm 1 SAT @ | SETSARf
T T A S| Iihierd shitai |

AT

(M) (i) S 1 FaeETE 353.23 K 81 1.80 g TR foet™ i 90 g sisiid d

e T foeta T 1 Fa9Mieh gt 354.11 K & Sirdr @ | foo™ & Ao
ST T IRehet IRTT | Ssfi & foTT Ky, 1 91 2.53 K kg mol ! © |
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SECTION D

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

the questions that follow.

29.  The cause for deviation from Raoult’s law in the colligative properties of non-ideal
solutions lie in the nature of interactions at the molecular level. These properties
show deviations from Raoult’s law due to difference in interactions between
solute — solvent, solute — solute and solvent — solvent. Some liquids on mixing,
form azeotropes which are binary mixtures having the same composition in liquid
and vapour phase and boil at a constant temperature. In such cases, it is not
possible to separate the components by fractional distillation. There are two types
of azeotropes called minimum boiling azeotrope and maximum boiling azeotrope.

Based on the above passage, answer the following questions :

(a)  Pure ethanol cannot be prepared by fractional distillation of ethanol — water
mixture. Comment. 1

(b)  Why does a mixture of chloroform and acetone show deviation from ideal
behaviour ? 1

(¢c) (1) The vapour pressure of pure benzene at a certain temperature is
1.25 atm. When 1.2 g of non-volatile, non-electrolyte solute is added
to 60 g of benzene (M = 78 g mol 1), the vapour pressure of the
solution becomes 1.237 atm. Calculate the molar mass of the non-

volatile solute. 2
OR
(c) (i1)) The boiling point of benzene is 353.23 K. When 1.80 g of a
non-volatile solute was dissolved in 90 g of benzene, the boiling point

1s raised to 354.11 K. Calculate the molar mass of the solute. Ky, for
benzene is 2.53 K kg mol 1. 2
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Q)
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56/5/2

(i)

(ii)

(ii)

AT TR T B & 2 FAIREe AR (FAsTEEe § @1 X
g7

AUAT
DNA 37T RNA o = Ueh G 37 Teh 3T ST |

T T

TR THISRTOT St TETIAT § ST Ty e -

(1) UHREH = Qishretses & ety At forar smar 2 |

(1) S=TCSETES o 1 AU hl |z NaOH o €rer AishRra foram
ST g |

(1) YA-2-39 1 Zn/Hg 3R |ig HCI o @y STfspRr fera siar
5

frefcTRaa st 3eh Trcila T o Sgd gU A H SAAeerd hifS ;

(I) CH;CH,CH,COOH, BrCH,CH,CH,COOH,
CH;CHBrCH,COOH, CH3CH,CHBrCOOH

(1) SIS T, 4-Teliftelsiigsh T, 4-ATSZIamsilgah 3T, 3,4-

SIS sIIgeh Tt
AUAT
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30. The particles in the nucleus of the cell, responsible for heredity, are called
chromosomes which are made up of proteins and another type of biomolecules
called nucleic acids. These are mainly of two types, DNA and RNA. Nucleic acids
on hydrolysis yield a pentose sugar, phosphoric acid and nitrogen containing
heterocyclic compound. Nucleic acids have a very diverse set of functions, such
as cell creation, the storage and processing of genetic information, protein
synthesis and the generation of energy cells. Although their functions may differ,
the structure of DNA and RNA are very similar, with only a few fundamental

differences in their molecular make-up.

Based on the above information, answer the following questions :

(a)  Write two functions of DNA. 1

(b)  What products will be formed when a nucleotide from DNA containing
Adenine is hydrolyzed ? 1

(c) (1) What are nucleic acids ? What is the difference between nucleotide
and nucleoside ? 2

OR
(c) (i1) Give one similarity and one difference between DNA and RNA. 2
SECTION E

31. (a) (1) Explain with the help of chemical reaction when : 3

(I)  Acetone is treated with semicarbazide.
(I) Two molecules of benzaldehyde are treated with conc. NaOH.
(IIT) Butan-2-one is treated with Zn/Hg and conc. HCI.

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

strength : 2
()  CH3CH,CH,COOH, BrCH,CH,CH,COOH,
CH3CHBrCH,COOH, CH3CH,CHBrCOOH

(I)  Benzoic acid, 4-Methoxybenzoic acid, 4-Nitrobenzoic acid,

3.,4-Dinitrobenzoic acid

OR
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()  FHfafad stffsrn ssrm d A, B, C 3R D IcUrel i Te=H ey :

[0] PCl
CH;CHO > A > B

l(CH3)2Cd

/n — H
£ C

-5 HCl

(i) 31 ffaRaa waiawon =t fore TR du= i 2 3x1=3
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AR 3Tee shi T H Ueh el § UL el oh Sftel YRS 3TTehe 3TTersh
BT g | 1 2

Al A H KMnO, SATeeftermier il wiifar &l st € | 39 amed o
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ST ESRAOT A0M T SH-ET T g +1 SRR ST J9Iidt 8 2
HERAOT 1Y 3R 3Tk AT 3T IO 21 & | Siferer i |
Th{~gaH his T AT T sHTaT, TRt off 38 Hshmor o AFT ST 8 | 30 2
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[Ag T HITR 58 = 108 g mol~!, 1 F = 96500 C mol™!]
T

20 PAMAAMAAAAAMAAMAAANAN

IX]=5



by () Identify the products A, B, C and D in the following sequence of

reactions : 2
CH,CHO O], , s,
l(CH3)2Cd
Zn — H
D < Conc. Hil ¢
(i)  How will you bring about the following conversions ? IxI1=3

(I)  Propanone to Propene
(I)  Benzoic acid to Benzaldehyde
(ITI) Ethanal to But-2-enal

32.  Attempt any five of the following : SXI=5

(a) Cu' is not stable in aqueous solution. Comment.
(b) Outof Cr2* and Fe?™, which one is a stronger reducing agent and why ?

(c) Actinoid contraction is greater from element to element than lanthanoid
contraction. Why ?

(d) KMnOy4 acts as an oxidising agent in acidic medium. Write the ionic
equation to support this.

(¢) Name the metal in the first transition series which exhibits +1 oxidation
state most frequently.

(f)  Transition metals and their compounds are good catalysts. Justify.

(g) Scandium forms no coloured ions, yet it is regarded as a transition element.
Why ?

33. (a) (1) What type of battery is the lead storage battery ? Write the anode and
the cathode reactions and the overall reaction occurring in a lead
storage battery when current is drawn from it. 3

(1) Calculate the time to deposit 1.5 g of silver at cathode when a current
of 1.5 A was passed through the solution of AgNOj3.
[Molar mass of Ag =108 g mol~!, 1 F=96500 C mol!] 2

OR
56/5/2 21 VNIV P.T.O.



ITIAT o Ta AN T shierser fom fafaw | 298 K W NH4Cl,
NaOH 3R NaCl foretai shl S ddT It AR =AershTy 3T 110, 100
3 105 S cm? mol~! &1 NH,OH faeta Y Aieit =retshar uftehfcta

it |
25°C W F=fefaa a1 & forw AGe uferfad ifsia

Zn (s) | Zn**(aq) || Cu?* (aq) | Cu (s)

e E) o, =-076V

n

o

E =+0.34
Cu2+/Cu 034V

1 F=96500 C mol!
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(i)

State Kohlrausch’s law of independent migration of ions. Molar
conductivity at infinite dilution for NH4Cl, NaOH and NaCl
solution at 298 K are 110, 100 and 105 S cm? mol™! respectively.
Calculate the molar conductivity of NH4OH solution.

Calulate AG® of the following cell at 25°C :

Zn (s) | Zn**(aq) || Cu?* (aq) | Cu (5)

Given: E° =_0.76 V
tven Zn2+/Zn

E =+0.
2 =T 034V

Cu u

1 F=96500C mol~!
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General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be
done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class-
Xii, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers. These are in the
nature of Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given in
the Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark( ¥ ) wherever answer is correct. For wrong answer CROSS X" be
marked. Evaluators will not put right (v') while evaluating which gives an impression that
answer is correct and*no marks are awarded. This is most common mistake which
evaluators are committing. '

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11

A full scale of marks 70 has to be used. Please do not hesitate to award full marks if the

answer deserves it.




12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines).

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: - Giving more marks for an answer than assigned to it.

e Wrong totalling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

e Leaving answer or part thereof unassessed in an answer book.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 | While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 | Any un assessed portion, non-carrying over of marks to the title page, or totalling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

16 | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

17 | Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

18 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners
are once again reminded that they must ensure that evaluation is carried out strictly as per
value points-for each answer as given in the Marking Scheme.
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General Instructions: -

You are aware that evaluation is the most important process in the actual and correct
assessment of the candidates. A small mistake in evaluation may lead to serious problems
which may affect the future of the candidates, education system and teaching profession. To
avoid mistakes, it is requested that before starting evaluation, you must read and understand
the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to
public in any manner could lead to derailment of the examination system and affect the
life and future of millions of candidates. Sharing this policy/document to anyone,
publishing in any magazine and printing in News Paper/Website etc may invite action
under various rules of the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be
done according to one’s own interpretation or any other consideration. Marking Scheme
should be strictly adhered to and religiously followed. However, while evaluating, answers
which are based on latest information or knowledge and/or are innovative, they may be
assessed for their correctness otherwise and due marks be awarded to them. In class-
XIl, while evaluating two competency-based questions, please try to understand given
answer and even if reply is not from marking scheme but correct competency is
enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers. These are in the
nature of Guidelines only and do not constitute the complete answer. The students can have
their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator
on the first day, to ensure that evaluation has been carried out as per the instructions given in
the Marking Scheme. If there is any variation, the same should be zero after deliberation and
discussion. The remaining answer books meant for evaluation shall be given only after
ensuring that there is no significant variation in the marking of individual evaluators.

Evaluators will mark( V' ) wherever answer is correct. For wrong answer CROSS ‘X” be
marked. Evaluators will not put right (v) while evaluating which gives an impression that
answer is correct and no marks are awarded. This is most common mistake which
evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks
awarded for different parts of the question should then be totalled up and written in the left-
hand margin and encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.

10

No marks to be deducted for the cumulative effect of an error. It should be penalized only
once.

11

A full scale of marks 70 has to be used. Please do not hesitate to award full marks if the
answer deserves it.




12

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours
every day and evaluate 20 answer books per day in main subjects and 25 answer books per
day in other subjects (Details are given in Spot Guidelines).

13 Ensure that you do not make the following common types of errors committed by the
Examiner in the past: - Giving more marks for an answer than assigned to it.

e \Wrong totalling of marks awarded on an answer.

e Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totalling on the title page.

e Leaving answer or part thereof unassessed in an answer book.

e Wrong totalling of marks of the two columns on the title page.

e Wrong grand total.

e Marks in words and figures not tallying/not same.

e \Wrong transfer of marks from the answer book to online award list.

e Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

14 | While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0) Marks.

15 | Any un assessed portion, non-carrying over of marks to the title page, or totalling error
detected by the candidate shall damage the prestige of all the personnel engaged in the
evaluation work as also of the Board. Hence, in order to uphold the prestige of all concerned,
it is again reiterated that the instructions be followed meticulously and judiciously.

16 | The Examiners should acquaint themselves with the guidelines given in the “Guidelines for
spot Evaluation” before starting the actual evaluation.

17 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to
the title page, correctly totalled and written in figures and words.

18 | The candidates are entitled to obtain photocopy of the Answer Book on request on payment

of the prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners
are once again reminded that they must ensure that evaluation is carried out strictly as per
value points for each answer as given in the Marking Scheme.
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SECTION B

-
~

(a)

CN

gro
(CHOH), HN {r':HUHL

|
CH,OH éH,DH

(b)
CHO ~ COOH

l Conc. HNOz |
{?HDHh ——> (CHOH),
|

CH,0H COOH

18.

(a)

(i) In CH3CHO carbonyl carbon is more electrophilic and has less steric hinderance than
CH3COCHsa.

(ii) Due to intermolecular hydrogen bonding in carboxylic acids / due to dimer formation.

OR

(b)
(i) Add NaOH + I, to both the compounds separately and heat. Propanone will form yellow
precipitate of CHIs whereas propanal will not.
(i) Add NaHCOs to both the compounds separately. Benzoic acid will give the brisk
effervescence of CO> while benzaldehyde does not.

(Or any other suitable chemical test)




19. | (@@
OH O Na* OH
@ CHCl, + ag NaOH _ @/CIIO H @,CHO
1
(b)
ONa OH
NaOH_ wco, COOH
W 1
20. _ 2.303 1,
t [
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oy 1/
t= —_3 log 0.6021 ’
2.3X10
t=602s 2
21. | (a)
O/CH[Br)CH L
O,N
(b)
HH
(j' 1‘
SECTIONC
22.
H;C OH
1. CH;MgBr
2. H;0*
/ 1-Methylcyclohexanol is formed.
UII OH OH
Br
Bl‘g in CSJ +
BT o and p-bromophenol is formed.
\12(:1
@ o
/ Phenol / Benzenol is formed.
1x3

lZlCH3 OH
@ s ) e

iodide is formed. (Any three)

/ Phenol and iodomethane /Phenol and Methyl




23.

(a) Rate = k [C12H22011]
(b) Molecularity = 2 and order =1
(c) Pseudo first order reaction.

Yo +Y5

24,

(a) n-butyl bromide has larger surface area hence stronger van der Waal forces as compared to t-
butyl bromide.

(b) Less energy is released when new attractions are set up between the alkyl halide and the
water molecules as these are not as strong as the original hydrogen bonds in water / Alkyl
halides are unable to form hydrogen bond with water.

(c) Cyclohexyl chloride has higher dipole moment due —I effect only while chlorobenzene has both
—l and +R effect that results in lower dipole moment / sp*hybridised carbon in cyclohexyl chloride
is less electronegative and C-ClI bond length is longer resulting into a higher dipole moment as
comparedto chlorobenzene having sp?hybridised carbon and shorter C-Cl bond length.

25.

(@) Due to resonance stabilisation of diazonium salts of aromatic amines.
(b) Aniline forms salt with Lewis acid anhydrous AICls.
(c) Due to the formation of anilinium ion which is deactivating.

26.

ATp=iKy, m
i=2
ATp= 2 X 0.52x = x 2%
120 100
=0.17K
Ty = 373.15 +0.17 / 373 +0.17
=373.32 K /37317 K

A Ll i

Yo

217.

= 1
Resistivity:
p=R§

_ 54Xx10°3

60

p=0.09x10%> Qcmor90Qcm
Conductivity:
k =1/p
=1/90
k=0.011Q*cm?tor0.011Scm
Molar Conductivity

Am :f X 1000

=291 % 1000
0.05

=220 Q *cm?moltor 220 S cm?mol*
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28.

(a)

) \Mn/ Br_‘ Br\l"n-"h‘l/(ﬂ
cl / \Br CI/ \

o B .
Clig i=2ommen Lrans 18ormer

(b) t34 eg

Br

Yo, %




(c) In [CoFs]* due to the presence of four unpaired electrons that undergoes d-d transition

whereas in [Ni(CN)4]*there is no unpaired electrons. 1
SECTIOND
29. (a) Ethanol-water forms azeotropic mixture. 1
(b) Due to the formation of hydrogen bond between chloroform and acetone. 1
. P9-p _ _& M ]/
(©) () 55~ = xp =2 X1 :
1.25-1.237 2 78
125 M, 60
My= L2 y78_ 5 125 Y
2=, " 60 0013
M, =150 g mol? (Deduct ¥ marks for incorrect or no unit) 1
OR
(c) (i) The elevation (ATy) in the boiling point = 354.11 K — 353. 23 K =0.88 K Y
z 2
i 2.53 Kkgmol ' x 1.8 g x 1000 g kg™’
2 0.88Kx90g !
M, = 57.5 g mol™= 58 g mol™*(Deduct % marks for incorrect or no unit) e
30. (a) To store information and to transfer traits from one generation to another (or any other 1
suitable function).
(b) Deoxyribose sugar, Adenine and phosphoric acid. 1
(c) (i) The polymer of nucleotides which are responsible for heredity.
Nucleoside is made up of nitrogenous bases and sugar whereas nucleotide is made up of 1+1
nitrogenous bases, sugar and phosphoric acid.
OR
(c) (i) Similarity: Both are nucleic acids and are found in the nucleus of the cell. 141
Difference: DNA has a double strand while RNA is single stranded.
(or any other suitable similarity and difference)
SECTION E
31. | (a) (i)
Q)
O 0O
BN _ Il Hs Il
/c_o + HN—NH—C—NH, ——> C=N-NH —C—NH, 1
HiC H:C
)
2 @—CHO + Conc. NaOH —2— @CHEOH + @ceom 1
(D)
Zn-Hg
CHsCOCH:CHs H—C]} CH:CH;CH>CHs
1
(ii)
() CH3CH2CH.COOH < BrCH,CH,CH>COOH < CH3CH(Br)CH.COOH < 1
CH3CHCH(Br)COOH
(1) 4-Methoxybenzoic acid < Benzoic acid<4-Nitrobenzoic acid < 3,4-Dinitrobenzoic acid 1
OR

(b)




() A=CH3:COOH [/ Ethanoic acid / Acetic acid
B = CH3COCI / Ethanoyl chloride / Acetyl chloride
C =CH3COCHs [/ Propanone / Acetone
D = CHs; CH.CHzs / Propane
(ii)
Q)
LiAIHs 50 {Cone )
CH3COCH3—‘—> HEC_CH_CHS T H3C— CH:GHE
() OH
COOH cocl CHO

SOCI, H, -
- Pd — BaSO,

dil. NaOH

(1)

2 CH~CHO

CHS—(IDH—CHE—CHO —8=> CH,-CH=CH-CHO

OH
(Or any other suitable method)

x4

32.

(a) Cu*in aqueous solution undergoes disproportionation to Cu and Cu?*.

(b) Cr?*; due to greater stability of ¢,,° in aqueous state.

(c) Due to relatively poor shielding effect of 5f electrons in actinoids than 4f electrons in
lanthanoids.

(d) MnO,” + 8H" + 5" — Mn? + 4H,0

(e) Copper / Cu

(f) Due to variable oxidation state / provide greater surface area / complex formation.
(g) Due to incompletely filled d orbital in its ground state.

1x5

33.

(@) (i) Secondary cell /Battery
At anode: Pb(s) +SO; (ag) —— PbSO,(s) +2¢”

At cathode: PbO,(s) + SOi_(aq) +4H" (aq) + 26" —— PbSO 4(8)+2H,0())
overall reaction Pb(s) + PbO,(s) + 2H,S0, (ag) —— 2PbSQ, (s) + 2H,0())

(ii) Reaction at Cathode: Ag* (aq) + e —— Ag (5)
108 g of Ag required = 96500 C

96500 15
1.5 g of Ag required = Tos X T

=1340.27C

. Q _ 1340.27
Time=—=
I 1.5

=893.51 s or 14.85 min.

Yo
Yo

Yo
Yo

Yo
Yo

OR

(b)
(1) Limiting molar conductivity of an electrolyte can be represented as the sum of the
individual contributions of the anion and cation of the electrolyte.

NHgOH = Ayp,e1 " Muaon ™ Praci
=110 + 100 -105 S cm? mol*
=105 S cm? molt/
(2 marks to be awarded for attempting the numerical part)
(") EceII: Eocathode'EOanode

Yo
Yo

Yo




Yo
Yo

=0.34_(—0.76 V)
= 110V

ArGQ = _nFEiell
=—2x96500x1.10
=—212,300 J mol*tor -212. 3 kJ mol*

Yo
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