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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. 18 x1=18

1. Which of the following is not true about enantiomers ?

56/3/1

(a)  They have the same density.
(b)  They have the same melting or boiling point.
(c) They have the same specific rotation.

(d)  They have the same chemical reactivity.

Aspirin is obtained by the acetylation of which of the following compounds ?
(a)  Salicylaldehyde

(b)  Salicylic acid

(c) Acetyl salicylic acid

(d)  Phenol

3> o P.T.O.
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HrEiHd Afiepl HCHO (1), CHyCHO (IT) 31 CH3COCH, (I11) 3! ATiHerea
TS AMTRATSAT o T tffshameficrar = fou 7w sw ¥ Fedt &

(a) II>II>I (b) I>1I>III

(© II>II>I (d I>TI>II

o

fferfiga @ 9 SH-91 Yoaoaq & 2 2

(a) H3C @NHQ (b) 02N~<;>7NH2
(c) @—NHQ (@ QCHQ—NHQ

o o

AfTiad Hararsgel H 8 HH-A1 TA-3TTH T hadl ohId <l & ?

(a) TN (b) WIS
(¢) A% (d) FE
fefefga 8 @ e faafim s« faaa 2 2

(a) Toerfm A (b) fef= D
(¢c) Toarfm E (d) Taert= ¢

fFrafefaa & @ forashi sifufshan am 6t S8 a&t Bt 8 S a7 ferres &t gt
22

(a)  T¥H shife Affspan (b) Tedia wife srfufsran

(c) I while Il (d) I8 THTHM LI & Tehdl

HIAUSHY A Yo fagd-3meed o o ffaRea dag fen -
A=A,—AJC

freferfaa oo § @ SiH-91 99 B 2
(a) A=A, 6 C —> VA
(b) A=A, FHC —> 0

(¢) A= A HfR C —> oo

@ A=A, FBC—>1



3. The reactivities of the carbonyl compounds HCHO (I), CH3CHO (II) and
CH3COCHj4 (IIT) towards nucleophilic addition reaction decreases in the

order :
(a) NI>II>1 (b) I>11>111
(c) I>I1II>1 (d) I>III>11

4, Among the following, which is the strongest base ?

(a) HgC QNHQ (b) OyN QNHQ
(c) @—NHQ (d) @—CI—IQ — NH,

5. On hydrolysis, which of the following carbohydrates gives only glucose ?

(a) Starch (b) Fructose
(¢) Lactose (d) Sucrose
6. Which of the following vitamins is water soluble ?
(a) Vitamin A (b) Vitamin D
(¢) Vitamin E (d) Vitamin C
7. The unit of the rate of reaction is the same as that of the rate constant for a :
(a) first order reaction (b) second order reaction
(¢) zero order reaction (d) it cannot be same
8. Kohlrausch gave the following relation for strong electrolyte :
A=A,—AC

Which of the following equality holds true ?
(a) A=A,asC —> VA
(b) A

() A=n,a8C —>

AN,asC —— 0

(d) AN=AN,asC — 1
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9. T gdi & foraanefl s 1 S SHl gdi o FEETH ¥ I=A Bl & o
Iz
(a) T3 W ¥ 3rcafire womeqes formre eiiar 2 |

(b) T3Iee v ¥ foaeq =8 <urtar 3 |
() U3ee 1w 9 rcafyes gHTcHs faaeq eurtar 2 )
d) T3 o =1 uTee war g |

10. YIEHI % HIeR GoIWE S1d i o g fFefifad e uredi § 9 -9
I Bl @ ?
(a) Uy qid
(b)  FEIYAATH HI IFIA
(c) TEHTS 1 FaHA
(d) 9TST T 1 AR T

11. Ghuul grgeti o fefifgd aeem ol O 8 SiH-a1 Ian STTa e
JIEAT ST 3§ ?

(a)  3d34s2 (b)  3d°4s!
(©  3d°4s2 (d)  3d64s2
12. GPd [Ni(NH;)glCly g foer 4 fohas o1e 3cdfed 8id &8 ?
(a) 4 (b) 3
(c) 2 d b5
13. fafafea wfisfier & & fpmeht forg 81 i emen 757 <t s aehdt ?
(a) CO (b) NH
(¢ NH, d H,0

14. TAffea & @ SH-H waifis el g ot g 2
(2)  [Fe(Cy0y)g)"

(b)  [Fe(CN)gl*
(c [Fe(CO),]

@ [Fe(H,0)4%"
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9. An azeotropic mixture of two liquids has a boiling point higher than
either of the two liquids when it :

(a)  shows large negative deviation from Raoult’s law.
(b)  shows no deviation from Raoult’s law.
(c) shows large positive deviation from Raoult’s law.
(d)  obeys Raoult’s law.
10. Which of the following colligative property is used to find the molar mass
of proteins ?
(a)  Osmotic pressure
(b)  Elevation in boiling point
(c) Depression in freezing point
(d)  Relative lowering of vapour pressure

11. Among the following outermost configurations of transition metals which
one shows the highest oxidation state ?

(a)  3d°4s2 )  3d°4s!
(©)  3d°4s? @  3d%4s2
12. How many ions are produced in the solution from the complex
[Ni(NHg)]Cl, ?
(a) 4 (b)
() 2 (d)
13. Which of the following species is not expected to be a ligand ?
(@) CO (b) NH,
(c) NH;j (d Hy,0

14. Which of the following is the most stable complex species ?
(2)  [Fe(Cy0y)4)"
(b)  [Fe(CN)g*
(¢  [Fe(CO)]
(d)  [Fe(Hy0)""
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FRU(R):  UAIg W Ao o o foau srfufaya ki stawaendr aidt 2 |

17. 3HI7 (A) : FATAT hl UL TSI T TTREIE] TfTEATT STEH
BT 2 |

FRU(R):  C—131a9 &l g1 § C — Cl A6Y 61 Y Ha1 HH 8l 7 |

18. 3¥FY7 (A) : T3k 1 GshAU dg =& HHT ST @ |

FRU(R): T H o TEAT JAT SMAha TEEAT GHI H & 38k 3d
e o7 i B B |
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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) : Order and molecularity of a reaction are always same.

Reason (R): Complex reactions involve a sequence of elementary

reactions and the slowest step is rate determining.

16. Assertion (A) : Electrolysis of aqueous solution of NaCl gives chlorine gas

at anode instead of oxygen gas.

Reason (R): Formation of oxygen gas at anode requires overpotential.

17. Assertion (A) : Nucleophilic substitution of iodoethane is easier than

chloroethane.

Reason (R): Bond energy of C — Cl bond is less than C — I bond.

18. Assertion (A): Zinc is not regarded as a transition element.

Reason (R): In zinc, 3d orbitals are completely filled in its ground

state as well as in its oxidised state.
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LCLCRC|

frafafiga sTfufshansti & ofad 3IcaGl sl TG R o783 UL.uEH. 9™

fefiau .

(%) WHIIA H (CHy)CHMgBr % #9 AMGRAT AR I8k wR=q
A-TTEe |

(@) HIA i g HNO, % |19 Afufshar |

Tarafer iyt
2N,05 (g) — 4NO, (g) + Oy (g)

Tk oG U W N gewen H H TS | 10 HHUS H NO, H HiEdl St
5x10‘3molL‘1WI§TI§IWW:

(%) NO, % T 1 o, 3R

(@) N,O % @ud 1 o |

(%) $oa S i uRfyg Hife 3 sae g @ fafae |

AT

(@) = fou 7T E° 9H 1 3TN KA gU, UFIRE I b Heror Tk
foTu g <h) Tag W AU o U k|1 9gaX 8 3T I 2

feam w2 El o+, =—236V
E 24,y =—014V

Bpe2t jpe =~ 044V

(%) () 9 IR 4 FEiasge v 9 1 Tuld ©d 8 2 fhell s am o
Jocig I &l 98 Iuferd Bid 2 |

(i) T AR HA™ H JAd TEHTcHS 3TaL F1 8 ?
arera
(@) F=fafEa & aer o= oy Fifv .

()  UIEe 99 3 TATSHhIETesh 9¢
(i) IfFaenEmEs R fFdeiss
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20.

21.

22,
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SECTION B

Write the structures and IUPAC names of the products expected from the
following reactions : 2

(a)
(b)

Reaction of methanal with (CH4),CHMgBr followed by hydrolysis.

Reaction of phenol with conc. HNOs .

A chemical reaction

2N, 05 (g) — 4NO, (g) + O4 (g)

in gas phase was carried out in a closed vessel. The concentration of NOgy

was found to increase by 5 x 1073 mol L} in 10 seconds. Calculate : 2

(a)
(b)

(a)

(b)

(a)

(b)

the rate of formation of NO,, and

the rate of consumption of N,Or .

Define fuel cell and write its two advantages. 2
OR
Using E° values of X and Y given below, predict which is better for
coating the surface of Iron to prevent corrosion and why ? 2
Given : E;(2+/X =-236V
E;(2+/Y =-014V
Bpe2s g =044V

(i) How are carbohydrates stored in animal body ? Mention any
one organ where they are present.

(11) What is the basic structural difference between starch and

cellulose ? 2
OR
Differentiate between : 2

(i)  Peptide linkage and Glycosidic linkage

(11) Nucleoside and Nucleotide

11> o P.T.O.



23. fafafea & wrw dfw . 2

(%) Ufceazel 3 HISHT & Haid hiad hl UL Hai@H Ih Hied HH
ST TRl BT 2 |
(@) %{CN%W%Eﬁrsﬁﬁtﬁqaﬁmﬁmmﬁﬁaﬁwaﬁfﬂmﬂa@m
|

24, fr=fafga stftufseanet 8 geag tarfas g fafen . 2
(%) hIfsredE Afafshan
(@) ffsea Afcrarse Ty

25. TfaRaq o fofu svror T 2
() ;:ﬂf;lﬁﬁmﬁés%nﬂﬁwaﬁgmlﬁa%wﬁwﬁwm
(@) vddim &e 0 fZu-3m=oifcd Tsi ¥ §% 6l Wd & & (0T 0k

o N
f5geh] U™ Bl & |

|Ug T
26. (%) fafafaa stfufsean & franfafy fafew
H+
(@) HH ° B o fot=d i rfufshan & fore iRt fafa | 3
27. (%) frfafad sfufeaed § A, B siit ¢ 6 wwAT fafy - 2x1§=3
(i) Q COOH 118, 4 P02 +NaOH  »
NaNO, + HCL
0°C ’
(i) CHyCH,Br —RCN , o LiAlHg 5 HNOy
0°C
AT
(@) o fFeAfaiad S s8 S 3x1=3

(i) U 8 psHeHeE
(i) TIHEH oA § HAHH
(iii) SRR ° 1-UHiHeIeA
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25.

26.

27.
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Give reasons for the following : 2

(a) Carboxylic carbon is less electrophilic than Carbonyl carbon of
aldehydes and ketones.

(b) Propanal is more reactive than Propanone towards addition of
HCN.

Write the chemical equation involved in the following reactions : 2
(a) Carbylamine reaction
(b)  Gabriel phthalimide synthesis

Give reasons for the following : 2

(a) Aquatic animals are more comfortable in cold water in comparison
to warm water.

(b)  Sprinkling of salt helps in clearing the snow-covered roads in hilly
areas.

SECTION C

(a) Write the mechanism of the following reaction :

H+

CH3 — CH2 — OH m} CH2 = CH2 + H2O
(b) Write the equation of the reaction for the preparation of phenol
from cumene. 3
(a) Write the structures of A, B and C in the following reactions : 2x1 é =3

i) Q coon—a, o P2 tNaOH , g

NaNO, + HCI

> C
0°C
(i) CH,CH,Br —KCN , o _LiAlHs 5 HNOy
0°C
OR
(b) How will you convert the following : 3x]1=3

(i)  Aniline to p-bromoaniline
(11) Ethanoic acid to methanamine
(111) Butanenitrile to 1-aminobutane

13> o P.T.O.
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30.

0-3 g WEifesh 3t (M = 60 g mol~1) 30 g SSfH H =ietd W f&mTe § 0-45°C
FAITHT BT § | I I8 foered | fga s=man 8, @1 uieniad <hifsie for 30 o1
T fehae S g | (feam mm § - S % faIT K= 5-12 K kg mol ™) 3

SATSRAT o1 AT 81 AT & 9 99 § 9iead 27°C ¥ 37°C d% BIdl @ |
F1¥fspan o e afshaor Sit aitehford HIfvT | (R = 8314 J K mol™) 3
(f=m T 2 - log 2 = 0-3010, log 3 = 0-4771, log 4 = 0-6021)

3G h! G fafgu S§ D fefafad o @ng affshan wtar B
(1g @) 3Ix1=3
(%) HI

(@) iz HNO;
(‘T) Bry Sd
(¥4) HCN

Qs v

RETfeTiga Jo7 &a-37eaTRa 97 8 | $9 1 TagHIgas 91T 3K 15T 7T Fo7] & IN
TG |

31.
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28.

29.

30.

0-3 g of acetic acid (M =60 g mol™1) dissolved in 30 g of benzene shows a
depression in freezing point equal to 0-45°C. Calculate the percentage
association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5-12 K kg mol_l)

The rate of a reaction doubles when temperature changes from 27°C to
37°C. Calculate energy of activation for the reaction.

(R=8-314 J K  mol™) 3
(Given : log 2 = 0-3010, log 3 = 04771, log 4 = 0-6021)

Write the structure of product when D-Glucose reacts with the following :
(any three) 3x1=3

(a) HI
(b) Conc. HNO3

(c) Br, water

(d HCN

SECTION D

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

31.

56/3/1

The polarity of C — X bond of alkyl halides is responsible for their
nucleophilic substitution, elimination and their reaction with metal atoms
to form organometallic compounds. Alkyl halides are prepared by the free
radical halogenation of alkanes, addition of halogen acids to alkenes,
replacement of — OH group of alcohols with halogens using phosphorus
halides, thionyl chloride or halogen acids. Aryl halides are prepared by

electrophilic substitution of arenes. Nucleophilic substitution reactions
are categorised into Sy! and SN2 on the basis of their kinetic properties.

Chirality has a profound role in understanding the Sy! and SN2

mechanism.

<15 > o P.T.O.



(i) o BT § 9 Yok 3o hi Sufedfd § siHissia ht Mg % @Y

Tflshan 1 STt @ 2 1
(i) FEliad gre | @ H-1 A OH™ % &1 Syl 3fifsean
<ferar € < ? 1

(2)  (CHg)C — Cl 3@l CHyCl

(i) (1) 1A (2) -151 § 1SR % fo=d &
wefisRt fafeT | 2 x1=2

AAAT
(i) T=fiRaa g sifufsha o e Scamel & g fiflaw : 2.x1=2
(1) CHy- CH — CHg + KOH — 591, q?m:ua

|
Br

Cl

(2) ©+CHSCOCI FoTeftr Al >

32. 3IUHEEANSH ANk @S, 91ed AR it a4 foega &9 @ foem™ § 3R
Jecifoeh WRE, 9TqehH, Sifdeh JUMTii 3R 3fI9g & & § 3T Haw@qul Jhi
qd A % [T I A0 8 | 3Tethe IR & faga o AR, SuHggdeH
ifienl o form™ a1g WRETO/3TRE € YR i HANSehard (St e fgdiae)
T ITAM A 8 | GHEFSAT % 0 HT ITA Hd 5L I8 b STHEEASH
TATSAT <l SATHA STR{qET o IR H JWRE Sl | FASehd 3Ted &g (VBT)
IUHEEASH AR o SHM, TFachld FagR AT SATHAE IRl 1 FLi=rd
TR ot 7 | R oft o1 fagia 57 Aifitent & gawr qun < wey # 3o ot T
Fedl | foped & fagia (CFT) uwgadie Afew o foemm g o1g
/AR o d-shefehi shl SHatedl ! gumHar W fafte fheea &at & yuma
(TerT=el =l forg 3TTer™t HIAd BY 37k R UGd THTE) <hl SATEAT hidl 2 |
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Answer the following questions :

(i) What happens when bromobenzene is treated with Mg in the
presence of dry ether ? 1

(ii)) Which compound in each of the following pairs will react

faster in Sy! reaction with OH ? 1
(2) (CHg)3C—Cl or CH4CI

(iii) Write the equations for the preparation of 1-iodobutane from
(1) 1-chlorobutane

(2)  but-1-ene. 2x1=2
OR
(iii) Write the structure of the major products in each of the

following reactions : 2x1=2
(1) CHg- CH - CH, + Koy —Zthanol ,

| heat

Br

Cl

(2) @ + CH,cOC] —2nhyd- AlCl

32. Coordination compounds are widely present in the minerals, plant and
animal worlds and are known to play many important functions in the
area of analytical chemistry, metallurgy, biological systems and medicine.
Alfred Werner’s theory postulated the use of two types of linkages
(primary and secondary), by a metal atom/ion in a coordination compound.
He predicted the geometrical shapes of a large number of coordination
entities using the property of isomerism. The Valence Bond Theory (VBT)
explains the formation, magnetic behaviour and geometrical shapes of
coordination compounds. It, however, fails to describe the optical
properties of these compounds. The Crystal Field Theory (CFT) explains
the effect of different crystal fields (provided by the ligands taken as point
charges) on the degeneracy of d-orbital energies of the central metal
atom/ion.

56/3/1 7> msm P.T.O.
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() 9 IEgHAsH Ak NiCl, . 6H,0 %I AgNO, faeam & @y
fomn @t wia 7 @ % Y 2 7| AgCl faEiud gy |
g%hel I FEACHS gF T fIehal 3RA i fgdiass disiehan

ferfa | 1
(i)  [Co(NH3)5(SOICl & A& HHE¥a 1 5. H.0H.

fof | 1
(i) SR 3TeY HgId 1 I Fd g, FefaRad i st

IR T R hi YRR T

(1) [Ni(CO),]

2)  [Fe(CN)gl%"

[RHTY] AT : Ni = 28, Fe = 26] 2x1=2
arerat
(iii) R AT 2x1=2

(1) T J=hU Iqshcehd T%d T8l §9d & |

2) [Co(NHg)gl®" Uk oriafth wheih ®gpel 8 SHih
[Ni(NH,)g]*" Th STe1 heieh S5l 2 |

[FHT9] AT : Co = 27, Ni = 28]
WU &

o o 0N

33. (&) () F=fafega & wro @i .

(1) GshA GTq¢ Tl AT ST & |
(2) Trw & fow B 24

E 31, anﬁ; IGIRCE I C

HH 37k RUMcHs 2 Sefh

(3) i faea & Cut 33 srEarh 2 |
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33.
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(a)

Answer the following questions :

(1)

(ii)

(iii)

(iii)

(1)

When a coordination compound NiCl, . 6H,0O is mixed with
AgNOj solution, 2 moles of AgCl are precipitated per mole of
the compound. Write the structural formula of the complex
and secondary valency for Nickel ion. 1
Write the IUPAC name of the ionisation isomer of
[Co(NH3)5(SO,)]CL 1
Using Valence Bond Theory, predict the geometry and

magnetic nature of :
(1) [Ni(CO),]

2 [Fe(CN)g>~

[Atomic number : Ni = 28, Fe = 26] 2x1=2
OR
Give reasons : 2x1=2

(1) Low spin tetrahedral complexes are not formed.

(2) [Co(NH3)6]3+ is an inner orbital complex whereas

[Ni(NH3)6]2+ is an outer orbital complex.

[Atomic number : Co = 27, Ni = 28]

SECTION E

Account for the following :

(1) Transition metals form complex compounds.

(2) The EMn2+ M value for manganese is highly negative

whereas EMn3+ M2t 1S highly positive.

(3) Cu" ion is unstable in aqueous solution.

£ P.T.0.



34.
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(i)

(1)

(i)

(iii)

1)

(i1)

TRIIETSE 3-EH (MnO,) ¥ KMnO,, % o= 8 greg dHieh
fetfeg | 3+2=5

SOGH
fefafga ht yg=m hifvu

(1) 3d 2oft 6 Thuur Gaig S had Ueh ATV TTEAT
il 2 |

(2) 3d vt i T 91q T TAT oA H +2 TR
LT § YA ITT=Th 3 |

freferfga Ffierten o1 got ofit wqfera i
(1) Cr203_+ 14H" + 6Fe2+ —

@ KMnO, —TEFAR

TorsT a1g R 7 2 35T Teh ITANT foifan | 2+2+1=5

CrH{,0 AUk T AT hig Hrsi-eh Ak (X) 39 T
R g fafve qoes gl whar B | SRS o EE
Gife =i 7%

(1) TS STRTSIHIE THer a1 2 |

(2) e il gufar 8 |

(3) AT I1f¥ehHeh i U HT 2T g 3T sHH fohid shreH
2 |

ereferfiaa & gwarg srfirfean forfie -
(1) SIeH-ThIFR 3TT=EH
(2) TA-BIATS-Afereh! rfufsha 34925

AT

s



(ii)) Write the equations involved in the preparation of KMnQOy
from Pyrolusite ore (MnOy). 3+2=5

OR

(b) (i) Identify the following :
(1) Transition metal of 3d series that exhibits only one
oxidation state.
(2) Transition metal of 3d series that acts as a strong
reducing agent in +2 oxidation state in aqueous solution.

(ii)) Complete and balance the following equations :
92—
(1) Cr,0; +14H" + 6Fe?* ——

2) KMnO, —Peat |

(111) What is Misch metal ? Write its one use. 242+1=5

34. (a) (1) An organic compound (X) having molecular formula CsH,,0O

can show various properties depending on its structures.

Draw each of the structures if it
(1) gives positive iodoform test.
(2) shows Cannizzaro’s reaction.

(3) reduces Tollens’ reagent and has a chiral carbon.

(ii) Write the reaction involved in the following :
(1) Wolff-Kishner reduction

(2) Hell-Volhard-Zelinsky reaction 3+2=5

OR

56/3/1 21> msm P.T.O.
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(@)

() 3 fAfaRed g AN o SHlgE o § FY TN A
Hehd & ?
(1) UHRGHA
(2) TS
(3) SHAISSA

Gi) Feferfgd Afrepi i 3T 3fTa fohu T Turend & sgd gU A |
e hIT
(1) O,N - CH, - COOH, F — CH, - COOH, CN - CH,COOH

(3TwciTE =gaER)

(2) TIAA, WU, S, T
(Ffrer=gt IS eAfirfshamet o srffshamsfierar) 3+2=5

25°C W F=faiRaa o« &1 fagq-ares 9 (emf) IfEhfca I
Zn (s) | Zn2+(0-1M) || H" (0-01 M) | H,, (g) (1 bar), Pt (s)

(feam w8 E° =-076V, E;,

AT =0-00V, log 10 = 1]

*/Hy

IR BT AT o Tad AT T =0 Fa3¢ | TIH o T

farer @ bl ATetehdT 8 &1 g JTdl & ? 3+2=5




(b) (1) How can you convert each of the following compounds to

Benzoic acid ?

(1) Acetophenone
(2) Ethylbenzene
(3) Bromobenzene

(i1)) Arrange the following compounds in increasing order of their
property as indicated :
(1) O¢N - CH, - COOH, F - CH, - COOH, CN - CH,COOH

(Acidic character)
(2) Ethanal, Propanal, Butanone, Propanone
(Reactivity in nucleophilic addition reactions) 3+2=5

35. (a) Calculate the emf of the following cell at 25°C :
Zn (s) | Zn2*+ (0-1 M) || H' (0-01 M) | H, (g) (1 bar), Pt (s)

[Given : E° =—076V, EOH =000V, log 10 =1]

zn2*/ Zn */Hyg

(b) State Kohlrausch law of independent migration of ions. Why does
the conductivity of a solution decrease with dilution ? 3+2=5

56/3/1 23> By



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2023
SUBJECT : CHEMISTRY (043)(56/3/1)

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.



10

11

12

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 (O)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: 56/3/1]

Q. No EXPECTED ANSWER /VALUE POINTS Marks
SECTION-A
1. | (c) 1
2. | (b) 1
3. | (b) 1
4. | (d) 1
5 () 1
6. | (d) 1
7. | (c) 1
8. | (b) 1
9. | (@ 1
10. | (a) 1
11. | (c) 1
12. | (b) 1
13. | (b) 1
14. | (a) 1
15. | (d) 1
16. | (a) 1
17. | (c) 1
18. | (a) 1
SECTION-B
19. | (a) (CH3)7 CH — CH»0H, 2-Methylpropanol Yo, Yo
(b)
Yo, %

, 2,4,6-Trinitrophenol / 2,4,6-Trinitrobenzenol
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20. | 1 A(N,Os) L1 A[NO, ] s AlO5]
2 At = 4 At = At
(a) Rate of formation of NO, = 1 M Yo
4 At
-3
= 1,207 ot =125 x 104 mol Lt st
4 10 Y
(o) - AN20s] _ 2 AINOo] _ oy oy 194 oy Lt 51 v,
At 4 A
=0-625x 10 mol L sTOR 6.25 x 10~ mol L s Y,
21. | (a) A Galvanic cell that converts the energy of combustion of fuel directly to 1
electrical energy.
Advantages: (1) More efficient.
(2) Pollution free. (or any other suitable advantage) Vot 1y
OR
(b)
o XIS better. 1
e Due to higher standard reduction potential of iron than X, iron will not get
oxidised. 1
22. | (a) (i) Glycogen Yo
liver/muscles/brain (Any one) Y
(ii) Starch is a polymer of a-Glucose whereas Cellulose is a polymer of B-Glucose. 1
OR
(b) (i) Peptide linkage : A linkage formed when two amino acids are joined
through — CONH — bond.
Glycosidic linkage : When two monosaccharides are joined through oxygen atom. 1
(i1) Nucleoside : Base + Sugar
Nucleotide : Base + Sugar + Phosphate 1
(or any other correct difference)
23. | (a) Due to resonance of carboxyl carbon with — OH group / explanation through 1
resonating structures.
(b) Due to the steric effect and electronic reasons. 1
24. | (@ R—NHy + CHCI3 + 3 KOH (alc.) —— R—-NC + 3KCI + 3 H,0O 1
(b)
o} 0 0
[l I [
T SnNenfO [T e BXs [T Cwner
[l [ I
o o z o
Phthalimide g
g 1
(8]
1 .
R-NH, + — C— ONna*
(1° amine) - ﬁ_ ON&’
(0]
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25. | (a) Due to more solubility of oxygen in cold water than in warm water. 1x2
(b) Sprinkling of salt causes depression in freezing point and snow easily melts.
SECTION-C
26. | (a)
o Y e, BEH 1
H—(;,‘—("J—G—H+H =— > H-C-C-0O-H Yo
H H H H
};I l-II I;I Slowr H
H-C-CTO"H =—> H—<::—c|';+ H,O
M H H H 1
I|_I IL_I H H
-
I—I—LI'J—I.’[S"' b — :C=q + HY y
H H H H 2
(b)
|
CH3—CH CH;- C-0-0O-H
0, 1
O O, @ T @ + CH,COCH,
27. | (a) (i)
CONH, H, NztCH
% X3
B= C:
(i) A=CH,CH-CN B = CH,CH,»CH»5NH C =CH,CH»CH»0OH ox3
3-r2 3V M2INF2 32
OR
(b)
(i)
0 0
H, H—N—C —CH, H—N— C —CH,
[CH CQO),0 Br, OH or H’ 1
“Pyridine @ CH,COOR © Q
. NH; 2 /KOH
LiAlH,

(or any other correct method of conversion)
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28. AT, =ik, Wa 1000 v,
Mg  Wp
0-45=ix5-12K kg mol ! x 039 T X 1000 1
60 gmol ' 30 kg
i =0-527 1
o=t
q = ﬂ =0-946 or 94-6% Y
1-1
2
29.
|og k_2 = Ea |:i_ L:| 1
k;, 2303R [T, T,
2k, _ Ea 1 1
log K - = 2:303 x 8314 JK ! mol ! [ﬁ E)
1 1
£ = 0301019147 Tmol ™! x 300 x 310
a- 10
Ea =53598.2 J mol* or 53-598 kJ mol~ or 53.6 kJ mol™t .
(Deduct %2 mark for no or incorrect unit)
30. | (2) CH4(CH,),— CH,
(b) HOOC - (CHOH), — COOH
(c) HOCH, — (CHOH), — COOH
(d) 1x3
CN
~
CH\OH
(CHOH),
|
CH,OH
SECTION-D
31. | (i) CeHsMgBr / Phenyl magnesium bromide is formed. 1
(ii) (1) CHyp = CH - CH, - CI Yy
(2) (CHg)3C - Cl o
(ifi)(1) CH3CH,CHyCHy — Cl — N8, CHaCHACHACH, - | 1
acetone
(2) CH3CH,CH = CHy — ', CHaCHoCH2CH2-Br
peroxide
Nal_, o CHOCHoCH =1 |
acetone
OR
i) (1) CH3—CH =CH, 1
(2)
1l
1
CH,
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32. 1 () [Ni(HyO)gICly, 6 Y Y
(i) Pentaamminechloridocobalt(l11)sulphate 1
(i) (2) [Ni(CO)4] —tetrahedral, diamagnetic Vs, ¥

(2 [Fe(CN)6]3_ - octahedral, paramagnetic VIRV
OR
(iii) (1) Because Ay is not sufficient for the pairing of electrons / Crystal field splitting 1
energy (CFSE) is not sufficient for pairing of electrons.
(2) NH5 being a strong field ligand can pair up the electrons to form d25p3 but cannot 1
pair up in Ni2* as two vacant d-orbitals are not available. .- sp3d2 is formed.
SECTION-E
33. | (@) (i)
(1) Because of small size, high ionic charge and availability of d-orbital. 1
(2) Because of stable half-filled 3d° configuration in Mn2™, 1
(3) Cu™ ion (aq.) undergoes disproportionation to cu?* (ag.) and Cu /
2 Cu* (ag.)—— Cu®* (aq.) + Cu. 1
(ii)2Mn02+4KOH+02 — 2 K2MI’]O4+2H20 .
3MNO S +4HY ——5 2MnO , +MnO, +2 Hy0 1
(or any other suitable method of preparation)
OR
(b) (i)
(1) Sc 1
(2) Cr/ Fe 1
2 —
(i) (1) Cr0; +14 H +6Fe2* — 5 2Cr3t+6Fe3t +7H,0 1
2) 2KMnO4 —— KyMnOy + MnO, + O, !
(i)  An alloy of Lanthanoide (95% lanthanoid + 5% Fe) is Mischmetal. 1,
Itis used in bullets, flints etc. v,
34. | (@ (i) (1) CH3-CHy-CH,— C-CHg
| 1
0]
(2) (CH3)3C-CHO
CHs 1
|
(3) CHg3-CHy;-C-CHO 1
|
H
(i) (1) Sc=o Mtk Sy, SOdRcevel - Ay 1
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@)

i} X,/Red phosph
R-CH,-COOH 1 2.f el phagphionis > R-CH-COOH 1
(i) H,O |
X
X=0QCl, Br
OR
(b) (i)
(D).
COCH3 COOK COOH
KMnO, — KOH H,0"
ol B
Fa¥
COOK COOH
Lm4 KOH
Br MgBr
_— —_—
ether
O
E\ OOH
OMgBr H30F
—_—
(or any other suitable method of conversion).
(i) (1) NC-CHy-COOH <F-CHy—-COOH <NO9 - CHyCOOH /
F- CH, — COOH < CN- CH, — COOH < NO, — CH,COOH 1
(2) Butanone < Propanone < Propanal < Ethanal 1
35. 2+
_ o 0-059 [Zn“7]
(@) Ecen = Ecell - B log [H+]2 1
=0-76v - 299 o [0'1]2
2 [0-01]
=0-76 V — @ log 103 1
— 076V _ 0-059 x 3
Egep = 0-671V 1
(Deduct ¥2 mark for no or incorrect unit)
(b) Limiting molar conductivity of an electrolyte is equal to the sum of individual 1
contributions of cation and anion of the electrolyte.
Because no. of ions per unit volume decreases. 1

* k ¥
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