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General Instructions :

Read the following instructions carefully and strictly follow them :

(i) This question paper contains 35 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections - A, B, C, D and E.
(iti) In Section A — Questions no. 1 to 18 are multiple choice (MCQ) type questions,
carrying 1 mark each.
(iv) In Section B - Questions no. 19 to 25 very short answer (VSA) type questions,
carrying 2 marks each.
(v)  In Section C - Questions no. 26 to 30 are short answer (SA) type questions,
carrying 3 marks each.
(vi) In Section D - Questions no. 31 and 32 are case-based questions carrying
4 marks each.
(vii) In Section E — Questions no. 33 to 35 are long answer (LA) type questions
carrying 5 marks each.
(viii) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
2 questions in Section E.
(ix)  Use of calculators is not allowed.
SECTION A
Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions, carrying
1 mark each. 18x1=18
1. A compound undergoes complete tetramerization in a given organic
solvent. The Van’t Hoff factor 4’ is :
(a) 40 (b) 025
() 0125 d 20
2. The half-life for a zero order reaction equals :
2k 1 k
(a) —- b =—
R 2 R2
R? R
() — d  —
2k 2k
where R is the initial concentration.
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T FaaTeTl H 8 HH-H1 o-D-ehi™ i HEUT HLdl 8 ?

CH,OH CH,0H
HA O H HA O OH
@ OH H ) OH H
HO OH OH
H OH H OH
H H
H O CH,0H H O  OH
H H
(c) 0 (d) 0
H H
OH OH OH CH,OH
OH H OH o

g 12 I 91geT (Zn, Cd 3R Hg) % M1 § d areh 1 9Rkd 84 & 3R
ESISIUCE
(a) ATl i WIfd GG HLd &

(b)  2Afd 3= e 3 B B

(c)  hHY 4Tqel i Wifd STIgR &l Hid &

(d)  srfdererenl 1 Wit sFaER wid 8
[Co(NH3)NO4ISO, 37 [Co(NH;),SO,INO; Zid & :
(a) S gHEIEan

(b) T HATIIS

(c)  ¢aul FHTEF

(d) SYTEHIAS GHTERIET

1-%e-2-FARIIYA 1 Uewhigielt KOH % |1 Affshan gieda: <t 2 -

(a)  1-BHEHYE (b)  3-BH@HYH

(©)  1-WHeIuH-3-31let @ 1-FIeTe-2-3e

T TSN $eR T HI o STy o |1y A foham <irm 8, o Ig S ®
(a) A (b)  STATSIHH

(c) WIUA AISTsS @ P iR
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3. Which of the following structures represents o-D-glucose ?

CH,OH CH,OH
HA O H HA O  OH
(a) OH H (b) OH M
HO OH OH
H OH H OH
H H
H A O CH,0OH H O  OH
H H
(c) 0 (d) O}{
H H
OH OH OH I CH,0H
OH H OH H

The ions of metals of Group 12 (Zn, Cd and Hg) have completely filled
d orbitals and so they :

(a) behave like semiconductors
(b)  are very high melting solids
(c) do not behave like transition metals

(d)  behave like superconductors

[Co(NH3),NO31SO, and [Co(NH;),SO,INO; exhibit :

(a) linkage isomerism
(b)  ionization isomerism
(c) optical isomerism

(d) coordination isomerism

Reaction of 1-phenyl-2-chloropropane with alcoholic KOH gives mainly :
(a) 1-phenylpropene (b)  3-phenylpropene

(c) 1-phenylpropan-3-ol (d)  1-phenylypropan-2-ol

When diethyl ether is heated with excess of HI, it produces :
(a) ethanol (b)  iodoform
(c) methyl iodide (d) ethyliodide

<5 > ok P.T.O.
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10.

11.

12.

13.

14.

56/4/1

TIATSSISA I AISTH 3R Ucehigidl o |1 I <l @

(a)  1-WHEE (b)  1-UHHIESS

(c) TUIsh A d) TS

1 HIel MnO, %! Mn2* H Su=d s o foQ fohe B 3tmewaes gl ?
(a) 4 b) 3

(c) 6 d 5

foreft orfufshen ® Stfirpment sl IR digal sl IR AT §gH W AT T4
YRR | ST Aleig AT &1 STt 3 | ATtk 6t ife 7 -

(a) 20 (b) 35

(¢ 15 d 25

NN o o

SA-3Tee g W Ffcifad § 9 H-A1 Freiasge had Tehid ol 8 ?

(a) Hiceld (b) F@ﬁ'&
(¢c) AFE d) Tdw™

fafafga 0 @ form faerfim it =t 9 gomsfi-whre9ar (Pernicious anaemia)
QT A1 8 2

(@ faerfE B, b) faerf B,
© foi B @ i By,
CgH;CHO + CHzCOCH; —>— CgHyCH = CH ~ COCH
g AMTsRAT T ST B

N N >
(a) oSl 9944

(b) HY-Uceld T4
(¢)  ShiAwmQ Afufshan
d) Hrea-shreed fufspa

frafaRaa o @ foram Shrgia TTATY] +3 STToRETohul ST gurtaT & ?
(2)  K,INi(CN),] () K [Fe(CN)]

(©  [Fe(Cy0y)4)" (@  [Cu(NHy)J*
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10.

11.

12.

13.

14.

56/4/1

The reduction of ethanenitrile with sodium and alcohol gives :
(a) 1-aminopropane (b) 1-aminoethane
(c) Ethanoic acid (d) Ethanamide

How many Faradays are required to reduce 1 mol of MnO; to Mn?2+ ?

(a) 4 (b) 3
(c) 6 d 5

In a reaction, the initial concentration of the reactants increases four fold
and the rate becomes sixteen times its initial value. The order of the
reaction 1is :

(a) 20 (b) 35
(c) 1.5 (d 25

On hydrolysis, which of the following carbohydrates gives only glucose ?
(a) Maltose (b) Sucrose
(¢) Lactose (d) Galactose

Deficiency of which of the following vitamins causes Pernicious anaemia ?

(a) Vitamin B4 (b) Vitamin B,
(¢) Vitamin Bg (d) Vitamin By,
CgH;CHO + CHyCOCH; —2=—> CgH;CH = CH - COCH

This reaction is known as :

(a)  Aldol condensation

(b)  Cross-Aldol condensation
(c) Cannizzaro’s reaction

(d)  Friedel-Crafts reaction

In which of the following does the central atom exhibit an oxidation state
of +3 7

(©  [Fe(Cy0y)4)" (d  [Cu(NHy),**
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Uy7 &7 15 @ 18 & o0, @1 %97 30 70 § — (G743 v &1 sif9a7 (A) aoar
g &1 HRUT (R) GRT Sl (a1 71 § | 37 941 & @g1 3¢ 719 130 77 &ist
(a), (b), (c) 377 (d) § @ gy T |
(a) AR (A) 3R HROT (R) ST T& & 3 B (R), ANMHH (A) H
&l I hdl 8 |

(b)  SAfTHA (A) 3T HRUT (R) THT T&l &, T R (R), AMHeT (A) H
& AT 7T S § |

(c) 9P (A) &l 8, W SR (R) T4 2 |
d) fUE (A) a8, T SRV (R) T 2 |

15. 9% (A): I« NaCl i il ¥ fyemen siar 2, o fgare o stauw fee
fopam ST B |

FRI (R) : 9159 €T | ShHT ok Ul faoraH o fedreh 1 31/a| Bidr 2 |

16. SYHYT(A): I ToEd-3uuedl faomq &1 gt foham S 8 @ ged
ferepq-eTqereslt & fofw A, it & = 3 |

FRU(R): 5o fagd-smeed o e faeee & aqar & @y s amn

# gfg gt 7 |

17.  SBIT (A) : Zr ddl HE h STt o 99 o9 SR 8id 2 |
HRU(R):  Zr A Hf AT ThauH Toiegd gid 8 |

18. 37997 (A) : UNSH 1 THASIHAT UHHT Tg i UEifeem gra afafard ek
e & TR T HeRar 7 |

FRU(R):  UHife, UfiAT Tog o Alhavl Y9Td i HT L <dl @ |
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For Questions number 15 to 18, two statements are given — one labelled as
Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (a), (b), (c¢) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

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

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

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

15. Assertion (A) : When NaCl is added to water, a depression in freezing
point is observed.

Reason (R): The lowering of vapour pressure of a solution causes
depression in the freezing point.

16.  Assertion (A) : A, for weak electrolytes shows a sharp decrease when the

electrolytic solution is diluted.

Reason (R): For weak electrolytes, degree of dissociation increases
with dilution of solution.

17. Assertion (A) : Zr and Hf have almost identical radii.

Reason (R): Both Zr and Hf exhibit similar properties.

18. Assertion (A) : Monobromination of aniline can be conveniently done by
protecting the amino group by acetylation.

Reason (R):  Acetylation decreases the activating effect of the amino
group.

56/4/1 <9 > ok P.T.O.



19.

20.

21.

22,

23.

56/4/1

Qs @

CgH;5Cl AUES 1 Ufeshl 2alss (A) Ueehlaictl KOH % €19 T0shan shteh
CeHyp EF a1 @ TS UeshH (B) 3R (C) <1 8 | @i Ueeh
gTsgIeHIRtY TRt I T 2,3-SEHIYE@SYH ¢d & | A, B 3R C sl TN
ferfem | 2

(%) TR AR TEEH % o g WRee oM @ fpg wR &1 fo=em
TIMAT JATAT @ 2 HRY ST | 2

AT

(@) gl o gftafvg HifSe | tsee w9 o o g foa
TehR bl feraranelt Ffidq gar 8 2 te 3erstor &S | 2

39 A T AT FAqTST A 4x = =2
It TN HRIHH B IUAT foham TR o |

aTEl Td gl H I foRam S R |

STEIUT AT qAT TTSAT & foTu IUIh BIaT 7 |

oo fova i ar 8 SR oiforeed & 39T & @ ST ® |

K}

ERCIC)

N,O % oW ife forere 1 o feorres fefetiad e g fean ST 2

4
logk = 23.6 - 2X10°K

39 HAfufshan % fog B, ftesfard i | 2
R =8314J K mol ]

frefetiga stffsran st fsrafatyr fofee - 2

+
CH, = CH, + H,0 — CH,CH,0H



SECTION B

19. An alkyl halide (A) of molecular formula CzH;3Cl on treatment with
alcoholic KOH gives two isomeric alkenes (B) and (C) of molecular
formula CgH,,. Both alkenes on hydrogenation give 2,3-dimethylbutane.
Write the structures of (A), (B) and (C). 2

20. (a) What type of deviation from Raoult’s law is shown by a mixture of

ethanol and acetone ? Give reason. 2
OR
(b) Define Azeotrope. What type of azeotrope is formed by negative
deviation from Raoult’s law ? Give an example. 2
21. Name the cell which : 4x é =2

(a) was used in Apollo Space programme.
(b) 1is used in automobiles and inverters.
(c) 1is suitable for hearing aids and watches.

(d) does not give a steady potential and is used in transistors.

22. The rate constant for the first order decomposition of NoOjy is given by
the following equation :

4
logk = 23.6 - 210K

Calculate E for this reaction. 2

R=8314J K ' mol ]

23. Write the mechanism of the following reaction : 2

+
CH, = CH, + H,0 —> CH,CH,0H

56/4/1 11> ok P.T.O.



24.

25.

26.
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(%) frafaRea stfufseamet & 3carg fofew 2x1=2

(1) CHO =iz NaOH >

A
O +
(ii) + H,NNH - CO - NH, ——
reran

(@) frafaRea wurawn 1 sifesran g =ron # wraw Hif 2x1=2

(i) T | Suligsh T

(i) Sfcesss ¥ 1-hiHaTeRTd
fefeiiad STegEeH axrsti o o115, 9.0 . am fofaw . 2x1=2
(%)  [Co(NH,),CI(NO,)ICI
(@)  [PtClylen),1**

Qug T

(F) () UH 3R Aigd BESEI-3eretentor 31ferfshan ferflgu |

Gi) Tr=fafga sififsran & 3aame fafaw .
OCH,4

+ HBr —

(iii) AT Sl GO § p-ATSIhHTa Atk reefia i 7 2 3x1=3
3T

(@) () g 5 bere FfoRaa o wner stfufsean o 2
(1) ®ig HNOg, 3R
(2) e NaOH 1 3ufedfd # CHCl; ¥ 3R 38k 99T

ITEATRT T ?

hae g fafEu |
(ii) CH3ONa &I (CHg)3C — Br @ @1 Affshan 2-Afderard= <t 3
3 T (CH3)5C — OCHg, #1 ? 2+1=3
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24, (a) Write the products of the following reactions : 2x1=2

1)

@ GHD Conc. NaOH
A

O
+
(ii) + HyNNH - CO - NH, —+ >
OR
(b) Do the following conversions in not more than two steps : 2x1=2

1)
(i)

Toluene to Benzoic acid
Benzaldehyde to 1-Phenylethanol

25. Write IUPAC names of the following coordination entities : 2x1=2
(a) [Co(NHy),CI(NO,)Cl

(b)  [PtCly(en),l**

26. (a) @)
(11)

(iii)

() @)

(ii)

56/4/1

SECTION C

Write hydroboration-oxidation reaction with an example.

Write the products of the following reaction :

OCHg
©/ + HBr —»

Why is p-nitrophenol more acidic than phenol ? 3x1=3
OR

What happens when phenol reacts with
(1) Conc. HNOg, and
(2) CHClg in presence of aqueous NaOH followed by

acidification ?
Write equations only.

Why does the reaction of CH3ONa with (CHy),C — Br give
2-methylpropene and not (CH3),C — OCHg ? 2+1=3

13> ok P.T.O.
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27. T=fciRad s %o T 3x1=3
(F) Syl SRR ¥ T A Feies s e 2 |
(@) ()-sgH-2-31Tc Yavr Teuieh 8, Tafy saH fertet e TCATY BT B |
(M)  FARIB g Ted TF Siaa § W@ S g |

28. T=fafRgd # @ frgl @7 o I T . 3x1=3
(%) EEIohal ey fgid % YR W [Fe(CN)gl®>™ # Hewl &% T i
T HifT | (feam 7= B : Fe &1 T ShATH = 26)
(@)  [PtCly(en)y]? IRA & AT ToTaRE MR hifve |

(M) [NiClL]% Sgrhig B i [Ni(CO),] Ufrashia 3 J=fd gl
ATHART 7 | FT ?

(F) 38 GuEFEdr w1 AW faRau J9 w5 Ived! fofTs heaid 91q TRE 9
sftrd g1 | 3Wed! fore 1 T IerE T |

29. IR SIS A (M = 122 g mol-1) s H HieH W @ et fgaa
AT & R 27°C W 6-1 g dwoligeh 3T I 100 mL Swii9 T TER0 e
6:5 atm B, Al SAlgeh T ! UH Teha- Flawra &AM ? 3

(ﬁzﬂ T 2 : R=00821 L atm K1 mol_l)

30. TR I W CoH;Cl & ¥om Hife amd faued & M ffaifga o1fee
ATed gV
C,HCl (g) — C,H, (g) + HCl (g)

TN T (s1) %l ¥ (atm)
1 0 0-4
2 100 0-6
I feores uferfaa $ifse | 3

[feam T B log 2 =0-3010, log 3 =0-4771, log 4 =0-6021]
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27.  Account for the following :

(a) Benzyl chloride is highly reactive towards Sy1 reaction.

3x1=3

(b) (#)-Butan-2-ol is optically inactive, though it contains a chiral

carbon atom.

(¢) Chloroform is stored in closed dark coloured bottles.

28. Answer any three of the following questions :

3x1=3

(a) Explain the type of hybridization in [Fe(CN)6]3_ on the basis of

valence bond theory. (Given : Atomic number of Fe = 26)

(b) Draw the geometrical isomers of [PtClz(en)z]2+ ion.

(c) [NiC14]2_ 1s paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ?

(d) Name the type of isomerism when ambidentate ligands are
attached to central metal ion. Give one example of ambidentate

ligand.

29. If benzoic acid (M = 122 g mol_l) is associated into a dimer when
dissolved in benzene and the osmotic pressure of a solution of 6-1 g of
benzoic acid in 100 mL benzene is 6-5 atm at 27°C, then what is the
percentage association of benzoic acid ?

(Given : R = 0-0821 L atm K~ mol ™)

30. The following data were obtained during the first order thermal

decomposition of CoHCl at a constant volume :

Experiment | mjme (g71) | Total pressure
(atm)
1 0 0-4
100 0-6

Calculate the rate constant.
(Given : log 2 = 0-3010, log 3 =0-4771, log 4 =0-6021)

56/4/1
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HEA1TIGd 397 Sa-STEIRT J97 & | 9 & Gagrgas gl 3R 1T 7T 371 & IR
357-@? /

31. S9-0F 3T JAfed Sd I W HETREee, H, =i 3w, fdfvs, onfe @
et sd & | heigEee, AUl Uitk UiivieIsgiadl Ufcegigs Aal HieH
AT d AT BId g oIeh IA-STTEeH T 38 YhR hl Fh1sAT ITd it & | 3=
TE &9 9 o Gygl § afieha foRaT T @ — HAIHHUSS, AHIERIEE 3R
UITAARIEE | THIARUSS TATEHIHISH §Y GRI ISl SIEHHRISS S8 Ishid,
HIcerd AT TicTohise S e IR @™ §91d & |

I T AT : WEH o HAT ITAT ok Tgeh & S Uerse AWH g’ IS e

8 | T8 Ul 3T 3Tevdeh UHHI 77 hadld & | Ml hl §Taq1 T 3Th(d
1 A TR 10 Tql W TR ST FehdT @ 7Tq WnetHes, fgdieeh, qdiEe T

TIqeh TLEHTE AT Teeh & qd shi gar1 | 31feeh Sied 8id & |

freferfiga wei o I difsg

(i)  TATERITSH d9 IR UeTgs §F H T 3T B ?

(i) M-8 W 37, 319 THIAT 377 hadld & ?

(i) WA hl GE YRR i fodiges g=a| = 3 2 fhsl @ 9ol %
T Ty St 9iEE 1 gt 3R qdiess dt=msti i Taiiicd SgH
T 2 |

AT

(iii) T ISTEWT Aigd WIEH o forehe 1oht0T ol THWTING ST | foreheiehtor <h
TR AIEHT <l T HLEHTST < Sifoeh |fshaAT T8 &1 ST & 2
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SECTION D

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

answer the questions that follow.

31. Living systems are made up of various complex biomolecules like
carbohydrates, proteins, nucleic acids, lipids, etc. Carbohydrates are
optically active polyhydroxy aldehydes or ketones or molecules which
provide such units on hydrolysis. They are broadly classified into three
groups — monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to form
disaccharides like sucrose, maltose or polysaccharides like starch and

cellulose.

Another biomolecule : proteins are polymers of a-amino acids which are
linked by peptide bonds. Ten amino acids are called essential amino
acids. Structure and shape of proteins can be studied at four different
levels i.e. primary, secondary, tertiary and quaternary, each level being

more complex than the previous one.

Answer the following questions :

(i) What is the difference between a glycosidic linkage and peptide
linkage ? 1

(11) Which amino acids are called essential amino acids ? 1

(iii) What are the common types of secondary structures of proteins ?
Write any two forces which stabilise the secondary and tertiary

structures of protein. 2

OR

(iii) Define denaturation of protein with an example. During
denaturation which structures of protein lose their biological

activity ? 2

56/4/1 7> ok P.T.O.



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

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

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

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

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

Answer the following questions :

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

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

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

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

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

(i) NaNOo/Cu, A~
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33.

34.

56/4/1

1)

(i1)

1)

(i1)

1)

(i)

o o

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

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

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

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

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

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

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

Zn?* + 2¢ — 5 7n

e (Zn**]=01M IR E
Zn“" /7Zn

=-076V32 | 3+2=5

frfafad & faw sror i .

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

(2) Cr?* U Jad AIH 7 |

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

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

e



SECTION E

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

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

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

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

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

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

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

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

if [Zn?*1=0-1M and E°

=—0-76 V. 3+2=5
Zn2+ /Zn

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

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

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

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

acidic medium with

(1) I ion,and

(2) Fe* ion. 3+2=5
OR

56/4/1 21> ok P.T.O.



35.

56/4/1

(i)  3d Zuft T THAV YTqeN o q HATeHl-gTg RUMET o AW fofEy
o a1g ot T o T ATl ST Yef¥ia il 7 |

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

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

SrATCSEIES i 2,4-STEATSLIBHASISSHM hl TLEHT WU |

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

O COOH el HyC @ COOH

USSR | Helg T gHieh fafay |

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

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




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

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

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

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

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

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

FaC O COOH or HsC Q COOH

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

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

(e) Write a chemical test to distinguish between Benzaldehyde and
Benzoic acid. 5x1=5

56/4/1 23> 2



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2023
SUBJECT: CHEMISTRY (043) (56/4/1)

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-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 delibration 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 totaled
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.
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11
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13

14

15

16

17

18

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”.

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

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

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).This is in view of the reduced syllabus and number of questions in

guestion paper.

Ensure that you do not make the following common types of errors committed

by the Examiner in the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the

title page.

Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

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

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.)

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

While evaluating the answer books if the answer is found to be totally incorrect,

it should be marked as cross (X) and awarded zero (0O)Marks.

Any un assessed portion, non-carrying over of marks to the title page, or

totaling 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.

The Examiners should acquaint themselves with the guidelines given in the

“Guidelines for spot Evaluation” before starting the actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks

carried over to the title page, correctly totaled and written in figures and words.

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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MARKING SCHEME
Senior Secondary School Examination, 2023
CHEMISTRY (Subject Code-043)
[ Paper Code: 56/4/1]

Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION-A
1. | (b) 1
2. | (d) 1
3. (@ 1
4. | (c) 1
5. 1 (b) 1
6. | (a) 1
7. | (d) 1
8. | (b) 1
9 | (d) 1
10. | (a) 1
11. | (a) 1
12. | (d) 1
13. | (b) 1
14. | (¢) 1
15. | (a) 1
16. | (d) 1
17. | (b) 1
18. | () 1
SECTION-B
19. | A
CHz CH;
CH; 1
Cl
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CHs CHg

B= HEG,;;...J\I_,,GHa OR H. O X CHj Y
CHg 3
CHs
CH3 CHa
c= ~.~CHs or HE-L:""J\r’EHE‘L
H3;C CHg 7
CHs,
20. | (@)
e Positive deviation, 1
e On adding acetone, some of the hydrogen bonds of ethanol are broken down
causing an increase in vapour pressure / the ethanol-acetone shows weaker
interactions than pure ethanol-ethanol and acetone-acetone interactions. 1
OR
(b)
A liquid binary mixture that distills at constant temperature without undergoing a 1
change in composition.
Maximum boiling azeotrope Y
68% HNO3s+ 32% H>O Y
21. | (a) Fuel cell
(b) Lead storage Yoax 4
(c) Mercury cell
(d) Dry cell
22. Ea
logk =logA - —
g IR D308 RT v
Ea 4
- = -2x10"K
2.303 R g v
E.=2-303x8-314JK 1 mol 1 x 2 x 104 K "
E. = 3.830 x 10° J mol % 1y,
23. H,O + H — H,O"
H
//.-——-\ %_'- IT[ v N
>c=cCcI + H-O-H=> -C-C +H.Q y
Ty o8
. |
—(I:—c:: + H,O = —c‘I:—cI:—D—H 1
H H H :OH
| | | 4 . | [ +
—(I_"',—E—D—H + HO —» —C—C— +HO Y
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(a)

24.
(i)
Q CH,OH + Q COONa 1
(ii)
NNHCONH,,
1
OR
(b) (1)
CH, . OOK COOH
(1) KMnO,-KOH H,0*
- > —) 1
(ii) Heat
(ii)
o OH
H (O CH,MgBr CHas 1
(i) H,O"
(or any other correct method of conversion in not more than two steps)
25. | (a) Tetraamminechloridonitrito-N-cobalt(I11) chloride 1
(b) Dichloridobis(ethane-1,2-diamine)platinum(1V) ion 1
SECTION -C
26. | (@) (i)
3CH;-CH=CH, —325‘3—> (CH; — CH,, —CH,)3B
H202/0H- 1
- > 3 CHy — CH, — CH,OH + B(OH)4
(ii)
@—O H + CH:Br 1
(iii) Because of electron-withdrawing nature or -I effect of — NO» group /
p-nitrophenoxide ion is more stable than phenoxide ion / due to more effective 1
delocalization of negative charge in p-nitrophenoxide ion.
OR
(b) (i)
(1)
OH OH
O, N, NO,
@ Conc. HNO;y \©/ 1
NO-
(2)
OH OH
@ (1) CHCI, + ag NaOH ©/CHO 1
i) H* i
(i) Because CH30Na acts as a strong base which leads to elimination reactions. 1
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27. | (a) Due to the resonance stabilisation of benzyl carbocation. 1
(b) Because it is a racemic mixture / it contains an equimolar mixture of the two
enantiomers of Butan-2-ol. 1
(c) Because it forms a poisonous gas phosgene in presence of air and light. 1

28. | (@) Fe = 3d%4s?

3d 4s 4p

Fe3* = AEEEEE

Fe3* = NN T

in presence of CN™~ ' |

[Fe[CN]>™ = NI X | X X X | X | %

L |
6 CN™
Hence hybridization is d25p3
(b)
cl Cl
I Cl |
en Pt en Pt en
|_ I 1x3
en cl
cis trans
(c) CI™ being a weak field ligand does not cause pairing of electrons and hence
[NiCl4]* is paramagnetic while CO being a strong field ligand causes pairing of
electrons therefore [Ni(CO)4] is diamagnetic.
(d) Linkage isomerism. Example, CN ~/ NO; / SCN —
1
29 n=i BRT &
V
6-5=ix VB, 1000 40821
Mg \%
. 1
6:5=ix 2L x 2090 | 6.0821 x 300 K
122100 L
i 65 x 122 - 0.528 Yy
6-1 x0-0821 x300 x10
a= 21 2195286940 0r 94.49%
1 1-= 1
1 _ - 2
n
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30.

2.303 | P,

Yo

k =
t € [2p1 - pt]
2303 04 1
k= og
100 08 - 006
= & lo.gz L7
100
_ 2303 x0-3010
100
= 0-0069 s! or 0-007 51 1
(Deduct ¥ mark for no or incorrect unit)
SECTION-D
31. | (i) Peptide linkage : A linkage formed when two amino acids are joined through 1
— CONH - bond.
Glycosidic linkage: When two monosaccharides are joined through oxygen atom.
(or any other correct difference)
(if) Those which are not synthesised in the body and must be obtained through diet. 1
(iii)
a-helix and B-pleated sheet. 1
Hydrogen bond, van der Waals forces, disulphide linkages, electrostatic force of
attraction. (any two) Yo, Y
OR
(iii) Loss of biological activity when native form of protein is subjected to change in 1
temperature, pH, etc. Example, curdling of milk (or any other suitable example)
Secondary and tertiary structure lose their biological activity. 1
32. | (i) (CyHp)pNH <(CyHg)3N < CoHgNH, 1
(i) Due to the protonation of aniline to form anilinium ion which makes it
deactivating and meta-directing. 1
(iii)
A = @—CODH 1
B = @-com—u 1
C — @—NHz A
OR
1)
NH-
Br\lf‘:j/Br
Br
)
s 1x2
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SECTION-E

33. | (@ (i)
e 0059 A
Ecen = E cen ~——— log NP 1
0-059 [0-001F
E__;=[-0-25 + 1-66] - 1
cenn = [ ] e 01F
= 1.41 - 292 15g 107643 .
=1-41+ 0059 x3
6
=1.41 +0-0295
=1.4395V 1
(Deduct ¥ mark for no or incorrect unit)
(b) (i)
Ars Weak
T electrolyte
1
VC —>
(i) As seen from the curve, it runs parallel to the y-axis. So, even on extrapolation, 1
it will not intercept, hence A°,, cannot be obtained.
OR
(b) ()
A _ _ 2 -1 iz
o (NHCI) =738 +76-2=150-0 S cm” mol
Ap = % x 1000 S cm? mol™? 1
. -2
Ag =12 X10 "~ 10005 cm? mol ™ 2
01 Yo
Ap =129x10%2=1295 cm? mol ™!
o = jm‘m Yo
Ao
1
o= 125 = 0-86 &
150
(ii)
o 0-059 1 Y
E 247, =E_ 2+ - log
Zn in n ! Zn 2 [Zﬂ 2+:|
0-059 1
E =-0-76 V- 1
ZnZ*lZn 2 Og 01 7
E ;,2+¢|7, = — 0-76 V=_0-0295
=—-0-7895V 1
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34. | (a) (i)
(1) Because of no unpaired electron in d-orbitals in Zn?™ whereas, Ni2* has 2
unpaired electrons in d-orbitals / Ni2* shows d-d transition while Zn?* does not. 1
(2) Because Cr is more stable in + 3 oxidation state due to stable to¢> configuration.
(3) Because of their ability to show multiple or variable oxidation states / ability to
form complex / provide larger surface area for the reactants. 1
(i)
(1) 2Mn0z+101 +16HY — 5 2 Mn2* +51,+ 8 H,0 1
@  Mn0z+5Fe?t +8HY — 5 Mn2* +5Fe3* + 4 H,0 L
OR
(b)
(i) Dichromate ion/ Chromate ion / Permanganate ion (any two)
(ii) Changes to CrO Z_/ K2CrO4
(i) Cu™ ion (ag.) undergoes disproportionation to cu® (ag.) and Cu /
2 Cu* (ag.)—— Cu?* (ag.) + Cu ()
(iv) Cerium /Terbium
(v) Chromium, Copper 1x5
35. | (@)
NO;
P
@—c; NNH NO, !
(b)
FsC @—CODH 1
(c)
O
I CHO
Pd - BaSO,
(or any other correct chemical equation)
(d) Due to resonance stabilization of conjugate base enolate ion. 1
(e) On adding NaHCO4 solution, Benzoic acid gives effervescence of CO5 whereas 1

Benzaldehyde does not.
(or any other suitable chemical test)

* %k ¥
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