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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.

(viiti) 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 dimerization in a given organic solvent.
The Van’t Hoff factor 4’ is :
(a) 20 (b) 05
(c) 0-25 d 1.0

2. For the reaction A + 2B —— C + D, the rate law is given by
r = k[A] [B]z, the concentration of A is kept constant while that of B is
doubled. The rate of the reaction will :
(a)  double (b)  become half
(c) not change (d)  quadruple

3. 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

56/4/2 3> ohD P.T.O.
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TehHUT GTG3TT o ST=aUehTel AT GTg hi AT BId %
(a) 3%k hiFdA (b) s T
(c) 3%k 3R (d) 3 wifcash

fefeifad dpat ARl & Fali gRT fohd TehR h1 THTIEAl JeiRid i St
g7

[Co(NH,)g] [Cr(CN)gl 3R [Cr(NH,)gl [Co(CN)g]
(a) gt EETEIEAT (b)  TTES THTIIL
(c) SUTEHINH THTEEd (d) A FHEIEA

frfctfaa aammeTl # 8 H-H o-D-eehi™ i HEUT il 7 ?

CH,0OH CH,0H
H da O H H d 0. oHu
(a) OH H (b) OH H
HO OH OH
H OH H OH
H
O, CH,0H H O OH
H
(d) 0
H
OH CH,0H
OH H
COOC-,H
U “77 NaBH,
ﬁﬁhm%
COOCyH; 0 CH,OH

(b)

HO CHoOH COOCyHj
e O
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4, The interstitial compounds of transition metals are
(a)  softer (b)  more ductile
(c) harder (d)  more metallic

than the metal itself.

5. What type of isomerism is shown by the following pair of complex
compounds ?

[Co(NHy)gl [Cr(CN)g]l and [Cr(NHg)gl [Co(CN)g]

(a)  Linkage isomerism (b)  Hydrate isomerism
(c) Coordination isomerism (d) Ionization isomerism
6. Which of the following structures represents o-D-glucose ?
CH,0OH CH,OH
HA O H A O  OH
(a) OH H (b) OH Iﬁ)‘
HO OH OH | H
H OH H OH
H H
H O CH,0H H O OH
H H
(c) 9) (d) 9)
H H
OH OH OH CH,0OH
OH H OH H
7. The product formed in the reaction :
COOCo,H
O e
COOCyHg 0 CH,0OH
HO CH,0OH COOCyH5
o e O

56/4/2 <5 > ohD P.T.O.
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8.  UIAUHN W AT5gd v i Tohal & J&Ia: &9 7 ¢
(a) T ATELISE (b) T UeshlgiA
(c)  TSIIEA @ A

9. CuSO, % fae=a ¥ & % i foha-l @ yagd & & 1 °1d Cu 3R O,
IeqTed Bl ?
(a) 1.0 (b) 40
(c) 80 d 20

10. 3fe frefl S whife 1 Afufshen § IRRR dAgar i Temeht iwﬁmmﬁﬁ
1Y ATRAT IO H H T AT qH

(@) & & (b) TS T AT
(c) =R IHT & U (d) g8 S
11. TAfiRea FEiEREge ¥ 9 HH-A1 J-3TT69e T Y R Haeid ol & ?
(@) HhrE b) T
(c) WwE (d) Tee™
12. fT=faRea § 9 forg faarfia &) =t 9 Towdl 81 1t 8 2
(a) foerfmm A (b) foerfia Bg
(¢ o= c (d forrffE Byg
13. O/ M 1 croyC1Cs, ©/ CHO
2. HyO" ]
Ja JfsrfoRan ST STt 36’ :
(a) SISl SAfHTsRaT
(b) 318 FAffshan
(c) USHHS TI=H

N N hd

(d)  Ucsld 994
14. Tr=fafaa & @ foran i W] +4 STTerefieRtor STaeer gmiar § 2
(2)  KyNi(CN),] (b)  [Cu(NHy)J**

(©  [PH(NHg),Cly] (d)  [Ptlen),Clyl™
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10.

11.

12.

13.

14.

56/4/2

The action of nitrous acid on ethylamine gives mainly :
(a)  ethyl nitrite (b)  ethyl alcohol

(¢) nitroethane (d) ethane

The number of faradays passed through a solution of CuSO, to produce
1 mol of Cu and O, will be :

(a) 1.0 (b) 40
(c) 8-0 (d 20

1th

If the initial concentration is reduced to 1 in a zero order reaction,

then the time taken for half the reaction to complete :
(a) remains the same (b) reduces to one-fourth
(¢) increases four times (d) doubles

On hydrolysis, which of the following carbohydrates gives glucose and
fructose ?

(a) Sucrose (b) Starch

(¢) Lactose (d) Maltose

The deficiency of which of the following vitamins causes Scurvy ?
(a) Vitamin A (b) Vitamin Bg

(¢) Vitamin C (d) Vitamin By,

CH, CHO
1. Cl’02012/CS2 .
2. HyO"

This reaction is known as :
(a)  Cannizzaro reaction
(b)  Etard reaction

(c) Rosenmund reduction
(d)  Aldol condensation

In which of the following does the central atom exhibit an oxidation state
of +4 ?
(a)  K,[Ni(CN),] (b)  [Cu(NHjy),] 2+

(©  [PtNHg),Cly] (d  [Ptlen),Clyl™

71> ohD P.T.O.
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Uy7 &7 15 @ 18 & o0, @1 %97 30 70 § — fSG74 v &1 oif9a7 (A) aoar
g &1 FHRUT (R) GRT Sl (a1 71 § | 37 971 & @g1 3¢ 714 130 77 &ist
(a), (b), (c) 377 (d) & @ g7 Fifaw |

(a) AMMHAT (A) 3T RO (R) SHT Tl & FW SR (R), AR (A)
g ST LAl 2§ |

(b)  SAfTHA (A) 3T HRU (R) THT T& &, T RV (R), AT (A)
& U FgT il g |

(c)  ANTHH (A) HEl B, g SR (R) TAd 7 |
(d) 3w (A) T4 8, T HROT (R) TE 7 |

15. Y%7 (A): 59 A § 8 A ST &, q1 FaeqTeh H 3934 Yierd fera
ST |

HRU(R): o159 <1d H HHl o R0 FGUTIh § I949 aidT1 2 |

16. 37YHY7(A): Ea forpa-stuue % fau, fogd-smeedt foe=m 1 aget
HH W A, doil § ST |

FRU(R):  goa fagd-smaeedi & oy, e & aqetr & @y foasm
AT T R |

17.  379%97 (A) : UHTH 1 AAGIHAT THHT T9g 1 TEifeer g qfafaa ek
T & o T Hehar 7 |

HRU(R):  UHifed, UHiAT THg % Alhav Y9TE i HH HL <dl g |

18. 3UHI7T(A): 3d Ao U WS +7 hl IHAH STTFERW TG Jefdlfa
2|

FRU(R):  TshHY YTQ THEd-1T SATefehtor STaeemd Jef¥ia il 3 |
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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), (¢) 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 glucose is added to water, an elevation in boiling
point is observed.

Reason (R): The lowering of vapour pressure causes elevation in the
boiling point.

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

electrolytic solution is diluted.

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

17. 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.

18. Assertion (A): Manganese shows the highest oxidation state of +7 in 3d
series.

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

56/4/2 <9 > ohD P.T.O.



19.

20.

21.

22,

23.

56/4/2

Qs @

(%) TAAA AR TEEH % oo g WSee oW & fohm TR o1 fo=reH

TIMAT ST & ? HRY ST |

AAAT

(@) ot &1 gfenfya S | Teee am @ skonare fomem gra ford

TehT <Rl feeRaranelt fAfdq g1 8 2 te 3ergwo &S |

CgH5Cl HF &I Ueshdl 21s8 (A) Ueehigict! KOH o @19 Afufshan ik
CgHyp UEHA I & WHIEHE Ueshd (B) 3R (C) <l & | gHI UsehM
ETSEISHIRY fohT I T 2,3-SEHfYEeYH <d & | A, B 3R C &l T=AN

fafau |

N,O % oW ife forered 1 o feures frefetiad geier g fean S @

4
logk = 23.6 - 210K

<o sfifn 3 for B, wiefd i |
R=8314J K mol ]

39 9 R A9 SdsU S -

%) AUl AN hTshH H ITANT fohaT 7T o7 |

) dTEl Ud el § SUANT fohAT ST B |

) SOl Tl T i % Ty SUgh Bl R |

) fer fava 78 Tar 8 ot gifsreetl § 3w | o ST 8 |

@

|

(
(
(
(

o

fefeTiad STageSH axrsti o o1, 9.0, 9m fafEv .
(%
(

kC|

) [Cr(NHy)4(Hy0)51Cl,
) K3lALC,0,),]

4dx —=2

2x1=2



SECTION B

19. (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

20. An alkyl halide (A) of molecular formula CgH5Cl 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

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

4
logk = 236 — 2x10°K
T
Calculate E for this reaction. 2

R=28314JK ‘mol ]

22. Name the cell which : 4dx —=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.

23. Write IUPAC names of the following coordination entities : 2x1=2
(a) [Cr(NHj3)4(H,0)4]Clg

(b)  KylAlC,0,,]

56/4/2 11> ohD P.T.O.



24,  1-HATF-4-ATSISH o foted o foru f=fafad o @ i9-a1 w3 ifrehtei

1 T g 3 AT ? 2
ONa Br
(%) @ + CHgBr (@) @ + CH30Na
NO, NO,
25. (%) Tafataa ifufsrnet & sarg fafe . 2x1=2

o CHO  giz NaOH
A 7
O +
. H
(i1) + HobNNH - CO - NH; ——

AAAT

(@) faffaa suTawon i Afewan g =Ren ¥ Trgd i 2x1=2
(i) T | Suigsh T
i) sfcegss ¥ 1-BHATIHTA

Qus T

26. TR 3T W CoH5Cl % oM Hife ardy foeed & gum ffafaa sties

Ared gU e
C,H;Cl (g) — CoH, (g) + HCI (g)
TN T (s1) %l ¥ (atm)
1 0 0-4
2 100 0-6
3T fesrTes ufterfera i | 3

[feam a2 log 2 =0-3010, log 3 =0-4771, log 4 = 0-6021]

56/4/2 @ ofio
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24.

25.

26.

56/4/2

Which of the following is an appropriate set of reactants for the

preparation of 1-methoxy-4-nitrobenzene and why ?

ONa Br

(a) + CHgBr (b) + CH3ONa

NO, NO,

(a) Write the products of the following reactions :

@) @ GHO Conc. NaOH
A

O +
(ii) + H,NNH - CO - NH, —+

OR

(b) Do the following conversions in not more than two steps :

(i) Toluene to Benzoic acid
(ii) Benzaldehyde to 1-Phenylethanol

SECTION C

2x1=2

2x1=2

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, log4 =0-6021)

<{a3> =1

P.T.O.



27. A I8 A (M = 122 g mol-1) s=fH § e W Tfora g fgaa
ST B 3R 27°C W 6-1 g Swligeh 3T I 100 mL S T WRER0 e

6:5 atm B, Al S=AIgh A 1 TUH feha gfasra grm 2 3
(feam 71 8 : R = 0-0821 L atm K1 mol™1)
28. Tifaifaa # & gl @17 o ST & . 3x1=3

(%) TANTHal EY TG & MU W [Fe(CN)6]3‘ o THW b YHR HI
T HifT | (feam T B : Fe &1 T shATH = 26)

(@)  [PtClylen)y]?t IR & ST THTeRE ARAgd HIfVT |
() [NiCl)?> SIJg=h™ 8 S&ih [Ni(CO), Siageeh™ g J=f| gFi
TIHARI & | T 2
(") 38 FHIEFEAl H AW gy 9 Sig WS foiee g™ 91q 3TF 9
sftra 2 | 3Wedt forrre <1 T 3Serewer A |
29. fr=faRaa & wror §f . 3x1=3
( Sy 1 fufsen & ufa sfer Feigs sraafus stfufsmamsia 7 |
(@)  (+)-eqeH-2-3TA Yo reoleh 2, Tafy soH folel hrelq qTaY] Brem 2 |
()  FARBHE Hl §¢ e T Sael 8 W@ A R |
(

) (1) Uk 3T AfEd ERGIE i -SATered iRt firfshan faafau |

Gi) Tr=fafga it & 3care fafan .
OCH,4

+ HBr —»

(iii) WY S GO H p-ATSIhHIa Afereh Teefia i § 2 3x1=3
AUAT
(@) () & E g 5 bt FfoRaa o o stfufsean o 2
(1) 91 HNOg, 3R
(2) Sef@ NaOH 1 3ufedfd # CHCl; & 3R 3Weh 99amq

AT ERT ?

3

S—

30.

3

hae gHeR fafEu |
(ii) CH3ONa &l (CHg)3C — Br @ @1 AfUfshan 2-Afderard= <t 3
3 f% (CH3)5C — OCHg, F1 ? 2+1=3

56/4/2 ohD
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27.

28.

29.

30.

56/4/2

If benzoic acid (M = 122 ¢ 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 ? 3

(Given : R = 0-0821 L atm Kt mol_l)

Answer any three of the following questions : 3x1=3

(a)

(b)
(c)

(d)

Explain the type of hybridization in [Fe(CN)G]?’_ on the basis of
valence bond theory. (Given : Atomic number of Fe = 26)

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

[NiCl4]2_ is paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ?

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

Account for the following : 3x1=3

(a)
(b)

(c)
(a)

(b)

Benzyl chloride is highly reactive towards Sy1 reaction.

(+)-Butan-2-ol is optically inactive, though it contains a chiral
carbon atom.

Chloroform is stored in closed dark coloured bottles.

(i)  Write hydroboration-oxidation reaction with an example.

(i1)) Write the products of the following reaction :

OCHjy
@ + HBr —»

(iii) Why is p-nitrophenol more acidic than phenol ? 3x1=3

OR
(i)  What happens when phenol reacts with

(1) Conc. HNOg, and
(2) CHClg in presence of aqueous NaOH followed by acidification ?

Write equations only.
(i) Why does the reaction of CH3ONa with (CHg);C — Br give
2-methylpropene and not (CH3);C — OCHg ? 2+1=3

<15 > ohD P.T.O.
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FEIeTRGT 597 Ha-STT9TRT 397 & | & H1 FagIga® 7eT 3R 137 710 3971 & I
g |

31. U Y: A8, BAEE, UHISS, 3HISS, Scdlic JIfehl & o-dl 8 | A gggiem
seEe e st 3 g gk wifass o1 yaifaa gid 8 | Uesha WAl |
soiged rH, Tifem qua gRgeH oed ®Re Wit ga faeeet §
yfceenfyd Smfem garH & TRica IaTq ARehdT St g9Ifad +d & |
TR UHHT | Sorergi fomieeh 9 319 Hg ShAY: &Rdl H Jig T 3™
Hd B | TTZEISH W] R IUEId gESIo THIVST shl Tl o1 ATfshat o
ThR qAT e 3T sl Tehid W THIE Wieteh, fgdiaes td e UHiEAi i
g ol faug & fau ITerlt 2 | Wifes ao™ # WHiAT avg i 3ufedfd
s T i Afufsramsficrar =i 9¢ ot 8 | TR SEUsI—W e S
g o IR (ShE g WA gags, RTEs, HHEa adl TWH I i

1 wrve faRmT Iueey wud @ |

() Tfafaa = e foema § 3Th pKy, 1 % S¢d g¢ A H Safedd
@ﬁﬂl :

(i) Y A g oAt @ du-fderes g @ TR oft Uil et g
YT AT H HEATER A &t B | /4 2

(iii) CyHgOy JTEH I Teh WHICH AR A’ Teha STHIMAT & TR
ST T HH R/ A B fAfta war g | A B, Bry 3R AWl
KOH % 919 Y i W CgH,N TEF 1 Teh b ‘C’qai 2 | A, B
3R C ! F=AN fafay |

AT

56/4/2 2



SECTION D

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

answer the questions that follow.

31. 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

(i) 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 C;H;N. Write the structures of
A, B and C. 2

OR

56/4/2 7> ohD P.T.O.



(it) & IqTEl I < gu Ffafea sifufsrnsdt v qof Hifse 2x1=2
NHy

(1) @ + Bry (aq) —

N, CI”

- (i) HBF,
(ii) NaNOo/Cu, A~

32. SGGF 3 SAfed Wd AV W FHEIEES, WM, <aiih 3, fdfue, omfe |
iRt a0 8 | SEigEge, Yau guih Uifciersgiad Ufesgise A¥ar HhieH
JYGT & A Bld & b AA-3TTEA T $H YR hi $HISAT I Bl & | S5
I&I &9 9 o Gygl § afiehd foRaT T 8 — HFIHHSS, SATHIERsS 3R
IITAREE | TIHIAHUSS TATEhIHISH 94 gRI ISl STEHhUSS H Thid,
HIcerd AT FiicTiohlss S W IR dga™ 91d & |

T S A uﬁzﬁqa&nﬁﬁaﬁ%wﬁsﬁﬁ%mﬁmg@@ﬁ

3 | 38 UHMI 37 3MeRdsh UHHT 317 HedTd @ | WIEHT hl T=q1 @ 3+|o¢7|<1
1 A =R e Tl | for 51 wehar g srwfq wefie, fodiess, g w@

=S TLEHTE AT Yedeh X qd shl o1 | 31f¥eh SIidd 81d 3 |

(i)  TATShITaleesh 9¢ M ULEE 99 H o7 37T g 2 1
(i)  H-G THHT 37, T UHHT 377 hadd & ? 1

(iii) Hl h T JeR 6l fodiaes g@=an =1 2 2 Tl @ i &+
am faRau S 9iEH i fgdies 3R qafiass SEHstl ol TIRicd YeH

Hd 7 | 2
AYAT
(iii) o IR Higd WM o Tohcieptol i IRATNG HIfT | fohdiento &
S T bl for gg=mteTt <R SAfaes afshaar 98 81 S @ 2 2

56/4/2 ohD
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(iii) Complete the following reactions giving main products : 2x1=2
NH,

(1) + Bry (aq) —

Ny CI”
(i) HBF,

(2) v >
(11) NaNOQICu, A

32. 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

56/4/2 ohD P.T.O.
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33.

34.

56/4/2

Qs &

SACEaTES i 2,4-STETEL B HASES T M hl LT iU |

o

o

fefetiad It | & HIF-91 377 317 Tt § ?

FaC —@ COOH. 3191 HyC —@ COOH

SIS AT ¥ elg TEeh gHieRl faRaw |

UfceaTss] 3R hieHl o o-FEGIS THIIST hl Thfd 3TFld T Bidl g ?
IAfeegse 3N diigsh 37 | fave & & fou vl wdeqo
fetfea | 5x1=5

1)

(i1)

1)

(i)

o o

298 K W f=faifgd @@ &1 fagq-awes sd@ (emf) di&hfcra
Al(s) | AP* (0001 M) [ Ni** (0-1 M) | Ni ()

fenmng:E , =-166V,E =-025V,log 10 = 1]
AlI°t /Al N

2% /Ni

Teh IATCE oh! HEEAl ¥ SATEA] Hhifvg foh Jaa faegd-sTaeei i
wifd gedt fagd-smees & g AL, HIGK Feshdl (A, ) I C1/2
% foudia I a5k o SfgdyH o Jd R AWG R T8I B | 3+2=5

AT

NHZ 3 C1™ 3T <hl A ITeAshdTd a3 73-8 S em2 mol!

IR 762ScemZmol! F1  01MNH.Cl H <Terehdl
129 x 102 Sem~1 2 | 39! HIeR =Toiehdl 3T fo—s= |

9iEhicTd it |
298 K W f=fafga sifufsen & fou s1d-d@ fava wfewfaa
IR

Zn?* + 26 — Zn

Ife [Zn?*1 =01 M 3R E° 5
Zn4t /7Zn

E HH

=—076V? | 3+2=5



SECTION E

33. (a) Draw structure of the 2,4-dinitrophenylhydrazone of benzaldehyde.

(b)  Which acid of the following pair is a stronger acid ?

FyC O COOH or HyC @ 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

34. (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° =—0-25V,log 10 = 1]
AI3T /Al Ni2* /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 CY2 curve as for strong
electrolyte. 3+2=5
OR

(b) 1) The molar conductivities of NH:Lr and Cl ion are

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

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

(i1) 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+ /7Zn

56/4/2 21> ohD P.T.O.



35. (&) () T=fafea & fau wro i .
(1) Zn2* A9 TEH @ Jafeh NiZ* dau T gid 3 |
(2) Cr2* t& Jad Y= 2 |

(3) TSHHY GTGT AT ST ATk I AfsharaTd gd & |

() (1) I7 3R, 3R (2) Fe+ A& & @Y 3T+l HIegH § MnO)

i rtrdires fspan o o st et fofae | 3+2=5
rerer
(@) ()  3d vt 1 FshHYT GG o G Al FIMAT o AH faIRay

o 1q ot T o aue ATl STaTn ehkid Sl 3 |

(i) KgCryOy e W pH | Jhg 1 T I9E BT § ?

(i) Cut vl foerm o Torh @i 78 gmar 2 2

(iv) S ATIS it o Teh TS T ATH IATST ST +4 TR 3Taw

T o ToTu welt-wifd ST ST 2 |
(v) 3d 9t & @ al & AW faRgw S fma soeie fom
yefdfa & 2 | 5x1=5

56/4/2 <l22> =1



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

(1) Zn2* salts are colourless while Ni2+ salts are coloured.
(2) Cr?tisa 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

(b) () 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.

(i1) What is the effect of increasing pH on a solution of K,CryO- ?

(iii) 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

56/4/2 23> 2



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2023
SUBJECT : CHEMISTRY (043)(56/4/2)

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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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 (example 0 to 80/70/60/50/40/30 marks as

given in Question Paper) 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: 56/4/2]

Q. No. EXPECTED ANSWER /VALUE POINTS Marks
SECTION-A
1. | (b) 1
2. | (d) 1
3. (@ 1
4. | (c) 1
5. |(c) 1
6. | (a) 1
7. | (a) 1
8. | (b) 1
9. | (d) 1
10. | (b) 1
11. | (a) 1
12. | (c) 1
13. | (b) 1
14, | (d) 1
15. | (a) 1
16. | (c) 1
17. | (a) 1
18. | (b) 1
SECTION-B
19. | ()
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.
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Maximum boiling azeotrope
68% HNO3+ 32% H.0

Yo
Yo

20. |A =
CHaz CHs
CH3 1
HaC
Lo |
T ik
B= = CHa OR CH
H=xC 3
= CHgs H3C™ ™= 1y
CH,
CHj CHa
CH
Hso)%r ’ == &, &
CHj;
21. Ea
logk =logA—- — L
d g 2:303 RT G
B os10tk 2
2:303 R
1. -1 4 &
Ea=2-303x8-314JK ~mol ~x2x 10" K
E. = 3.830 x 10° J mol L 7
22. | (a) Fuel cell
(b) Lead storage Yo X 4
(c) Mercury cell
(d) Dry cell
23. | (a) Triamminetriaquachromium (111) chloride 1
(b) Potassium trioxalatoaluminate (I11) 1
24. ONa
+ CH.Br
1
NO,
Because in (a) alkyl halide is 1° while in (b) p-nitrobromobenzene is less reactive 1
towards nucleophilic substitution with CH30ONa due to the formation of partial
double bond between C and Br.
25. |(a)
(i)
ch—12oﬁ + @—coowa 1
(i)
P
1

U NNHCONH,
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(b) (i)

@,CH,

(i)

H_(DCH.Mg (i) cH,MgBr
(n) H,O"

(1) KMnO,-KOH
(i) Heat

(or any other correct method of conversion in not more than two steps)

COOK "
g — 1

OR

COOH

OH
1

SECTION -C
26. 2.303 P 1y
k = | .
t i (2p, -'PI]
oo 2303 - 0-4 1
100 08— 06
2-303
T R &
_2-303 x 03010
100
=0-0069 s! or0-007 s! 1
(Deduct ¥2 mark for no or incorrect unit)
2t n=i—BRT
W ”
6-5=ix—B , 1900 40821
Mg
. 1
6:5=ix 2L x 1900 6.0821 x 300 K
122100 L
_ 65 x122 —0.528 Yy
6-1 x0-0821 x300 x10
a= L1 —1-0528_ (944 or 94.4% 1
1 1--
1 - 2
n
28. | (a) Fe = 3d%4s?
3d 4s 4p
Fe3* = N N D B
Fe3* = NN T
in presence of CN™ |
[Fe[CNg]3 = NN x| X X X | X | %
L |
6 CN™

Hence hybridization is dzsp3
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(b)

Cl Cl
I Cl |
en Pt en Pt en
L I
_ cl 1x3
c1s irans
(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 —

29. | (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

30. | (@) (i)

3 CH; - CH=CH, —B3£5—> (CH; — CH, —CH,);B 1
H2O2/0H—
> 3 CH; — CH, — CH,OH + B(OH)4
(if)
@—OH + CH3Br 1
(iii) Because of electron-withdrawing nature or -1 effect of — NO5 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)
OH OH
i O,N : NO,,
Conc. HNO; 1
—_—
NO2
(ii)
OH OH
(1) CHCI, + aq NaOH CHO
@ B ” !
(ii) Because NaOCH3 acts as a strong base which leads to elimination reactions. 1
SECTION-D
31. (I) (C2H5)2NH < (C2H5)3N < C2H5NH2 1
(i) Due to the protonation of aniline to form anilinium ion which makes it
deactivating and meta-directing. 1
(iii)
A = @—EDDH 1
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B = @—coum

Yo

C — @—NHZ 1/2
OR
1)
NH;
Br\@(Br 1
Br
(2)
™Iy,
1
32. | (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)
o-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
SECTION-E
33. | (@)
NO:
i
@—c; NNH NO,
1
(b)
FiC ‘@—COOH L
(c)
O
I CHO
i - R 1
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 CO» whereas
1

Benzaldehyde does not.
(or any other suitable chemical test)
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34. | (a) (i)
o 0-059 APty
Ecen= Ecen - P log ENiI"'::IIs 1
0-059 [0-001F
E.ey = [~ 025 + 1-66] - 1
=1.41- 2952 156 10643 .
=1-41+ i %3
6
= 1-41 +0-0295
=1.4395V 1
(Deduct ¥ mark for no or incorrect unit)
(b) (1)
Mrre Weak
T electrolyte
1
VC ——
(if) 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_e (NH,CI) =738 +76:2=150-0 S cm® mol
Y2
k 2 -1
Ap = — %1000 S cm® mol
] -2 Y
Ap = % % 1000 S em? mol™?
Ap =129 x 10%2=129 S cm? mol ™! &
A 7
o=—0
129 *
a=——=086
150 .
(i) &
a 0-059 1
Eo o4, =E_ 2 — log
Zn2tlzn & S
n [ Zn 2 [zn 2+:| 1,
0-059 1
Eo 245, =—0-76 V- log
Zn=v1Zn 9 01
E 247 =~ 076 V.= 0-0295 ”
=-0-7895V 1
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35.

@) (1)

(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. 1
(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) 2Mn0;+101 +16HT — 5 2Mn2* +5 1, + 8 H,0 1
2  Mn0z+5Fe?t +8HY — 5 Mn2* +5Fe3* + 4 H,0 1

OR

(b)
(i) Dichromate ion/ Chromate ion / Permanganate ion (any two)
(ii) Changes to CrO 5 / K2CrOq

(iii) Cu™ ion (aq.) undergoes disproportionation to cu®* (ag.) and Cu /

2 cu* (ag.)—> Cu?* (ag.) + Cu(s)

(iv) Cerium /Terbium

(v) Chromium, Copper 1x5

* % %
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