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(ix)  FePpoik BT FTTAATE |

e —F
1. T et ° O foran retet g ol dNeh I8 (+) R G@ atg | 3ifeha foham
287 1
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br

(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

2. TafaRad temraiant | 9 forgent Tfadishtor T&1 8T 2 1
(a) SIS (b) HH-2-3A
© 2-ARII-2-37Td (d) 3-ARR-2-37Td
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General Instructions :

Read the following instructions very carefully and follow them :

(i) This question paper contains 35 questions. All questions are

compulsory.

(it) Question paper is divided into FIVE sections — Section A, B, C, D

and E.

(iti) In section — A : Question Numbers 1 to 18 are Multiple Choice (MCQ) type

Questions carrying 1 mark each.

(iv) In section — B : Question Numbers 19 to 25 are Very Short Answer (VSA)

type questions carrying 2 marks each.

(v) In section — C : Question Numbers 26 to 30 are Short Answer (SA) type

questions carrying 3 marks each.

(vi) In section — D : Question Numbers 31 and 32 are case based questions

carrying 4 marks each.

(vii) In section — E : Question Numbers 33 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(viit) 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

1.  Which of the following molecules has a chiral centre correctly labelled

with an asterisk (*) ?
(a) CH4C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,OH (d) CH4;C*Br,CH,

2. Which of the following alcohols will not undergo oxidation ?
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol
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3. Tam aved srfwfsranati gro frefua @1 31 9! o6 See T Jieda 9 ST T R
SnZ* +2e” > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V
3G AT TA o TR H D T AT A& 7 7
(a) Fe2* 3Taefiehd BT & 3T T I Aeedt —0.91 VR |
(b) Sn 3TEfRd BT & 3T Tt Y Freedr 0.91 V7 |
(c) Fe2* 3Taefiehd BT & 3T I I Aeedl 0.91 VR |
(d) Sn TEfRd BT & 3T Tt Y Freedr 0.63 V7 |

(aq)

4. 19TV ds =R 314 rfafsramd fR el TE 2 .
I 2CF - Cl,+2e
II. 40H™ — O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H*+2e — H,

T 4w @ rfufrad sga 1 qured § 9 91y d@u-a (Sed) 6
I - 3AqEeH foha ST 8 2

(a) T3RIII ®) 13RIV

() II3MWII @ IIARIV

5.  HSHUUT YT o i1 T Y Frg ICIEh hi WITd AR B AT 1T & ?
(a) I THh (b) I I T
() Tasmg =t fomior (d) IREAHT ST eRtoT TaETd

6. STShIAC ST <hl Gl TAheteh ™ TLaI3T |
(a) 4 Cr— O & 6 oI =TS 8 |
(b) 6 Cr— O TS 6 oI A=TE 8 |
() @t Cr— O a6 qool TS 2 |
(d) @t Cr— O ey g TEI & |
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3. A voltaic cell is made by connecting two half cells represented by half

equations below : 1
Sn2+(aq) +2e" > Sn E°=-0.14V
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

Which statement is correct about this voltaic cell ?

(a) Fe?"is oxidised and the voltage of the cell is —0.91 V
(b) Snis oxidised and the voltage of the cell is 0.91 'V

(c) Fe?"is oxidised and the voltage of the cell is 0.91 V
(d) Snis oxidised and the voltage of the cell is 0.63 V

4.  Four half reactions I to IV are shown below : 1
I. 2CF - Cl, + 2e”
II. 40H™ — O, + 2H,0 + 2e~
ITII. Na*+e — Na
IV. 2H"+2e - H,

Which two of these reactions are most likely to occur when concentrated
brine is electrolysed ?

(a) TandIII (b) TandIV
(¢) IIandIII (d) IIandIV

5.  Which property of transition metals enables them to behave as catalysts ? 1

(a) High melting point (b) High ionisation enthalpy
(¢) Alloy formation (d) Variable oxidation states
6. In the two tetrahedral structures of dichromate ion 1

(a) 4 Cr— O bonds are equivalent in length.
(b) 6 Cr— O bonds are equivalent in length.
(¢) All Cr— O bonds are equivalent in length.
(d) All Cr— O bonds are non-equivalent.
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7. ZAATI 1AW R T B 2 AT AR Th foo=H 910 8 SEH ol ared grel
40 torr & | I[E A 3 g B & 9157 qF hAM: 45 torr 3R 30 torr & | ST
IERERES

(a) Uk Ty forera 2 |
(b) ETcHe T gaT 2 |

(c) RUTTcHe forared eeniar 2 |
(d) Tk Iferehdy FaeTh! fRTEamef 2 |

8. TS I Ul # =g 0 & forw fm o @ w9 v st g AE
BT ?
(a) LiAlH, (b) Hy/Ni
(c) Fe 3 HCI (d) Sn IR HC!

9.  afe foret a foreram =l AiceTerdl g ot &1 ST Al 3Heh Hietel I fReh (K, )
HH Bl ST

(a) 3 (b) ST
¢ o (d) IfEfda
10. HshIG I o7 - HIEEH HgaATdl & :
(a) fcem= (b) SIS
(c) W& (d) ETgHTR
11. =1 8 & fopgent pK, 7 =am 8 7
(a) CH,- COOH (b) O,N-CH,- COOH
(¢ Cl-CH,—COOH (d HCOOH

12. T ® | 9 91 At 31Tl JTdie SRiskH H W R R o ?
(a) HR e b) A TA
(¢ H,—0,397qd (d) I aA
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10.

11.

12.

1 mole of liquid A and 2 moles of liquid B make a solution having a total

vapour pressure 40 torr. The vapour pressure of pure A and pure B are 45

torr and 30 torr respectively. The above solution
(a) 1s an ideal solution.

(b) shows positive deviation.

(¢) shows negative deviation.

(d) 1s a maximum boiling azeotrope.

Which of the following would not be a good choice for reducing

nitrobenzene to aniline ?
(a) LiAH, (b) H,/Ni
(¢) Feand HCI (d) Sn and HC!

If molality of a dilute solution is doubled, the value of the molal elevation

constant (Ky) will be

(a) halved (b) doubled
(¢) tripled (d) unchanged

Hydrolysis of sucrose is called
(a) 1inversion (b) hydration

(¢c) esterification (d) saponification

Which one of the following has lowest pK_ value ?
(a) CHy;—-COOH () O,N-CH,-COOH
(¢ ClI-CH,-COOH (d) HCOOH

Which of the following cell was used in Apollo space programme ?
(a) Mercury cell (b) Danaiel cell
(¢ Hy-0, Fuel cell (d) Dry cell
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13. 25 °C W AW 6t 75 TR o fote ffoifaa wmfies am s1fshe wTH 5T

Ag T B = C + D

IR (A, )/mol dm~3 | SRR [B)/mol dm3 | SHfeh I/mol dm3s~!
3.0 x 1072 2.0 x 1072 1.89 x 104
3.0 x 1072 4.0 x 1072 1.89 x 104
6.0 x 102 4.0 x 102 7.56 x 10~

A, 3R B, % Tid Hife =18 ?

A, Ffd I B, % Sfei shife

(a) N T

(b) IH I

(c) T A

(d) G ERb

14. [NiCl,]% %1 Jreehid 301 3 :
(a) 1.82 BM (b) 2.82 BM
(¢) 4.42 BM (d) 5.46 BM

[FRHTY] 3RHTSh : Ni = 28]

TR H&AT 15 8 18 % 1Y, @ e feu 1w & — 6 T 1 31fieRed (A) 791 g8t i
SR (R) g0 3Afeha Toham T B | 39 91 o &l S A feu M i (), (b), (¢) 3R

(d) | & TR o |

(a) AR (A) 3 HROT (R) SHI T&l & 3T HRT (R), 31RheH (A) H1 Tt ==

HA 2 |

(b) AR (A) 3R HROT (R) gHI T& 7, T RO (R), b (A) HI Fall

ST T8 AT B |

() hrRed (A) H& 7, Tg %R (R) Teid 2 |
(d) TR (A) Ted B, TG SR (R) TR 7 |
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13. The following experimental rate data were obtained for a reaction carried
out at 25 °C : 1

A T B = Cg + Dy

Initial [A g )/mol dm=2 | Initial [Bg)l/mol dm™3 | Initial rate/mol dm—3s!

3.0 x 1072 2.0 X 1072 1.89 x 1074
3.0 x 1072 4.0 x 1072 1.89 x 10~
6.0 x 102 4.0 x 1072 7.56 x 104

What are the orders with respect to A, and B, ?
Order with respect to A, | Order with respect to B,

(a) Zero Second

(b) First Zero

(c) Second Zero

(d) Second First

14. The magnetic moment of [NiC/,]?- 1
(a) 1.82 BM (b) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[Atomic number : N1 = 28]

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) 1s not the
correct explanation of the Assertion (A).

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

56/5/1 {9 > Dk P.T.0.
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15. AL (A) : UEH IS ey | TR oV 37l % Sgeteh 2l & | 1
T (R) : Toh SIS H IR ULTSE e 8 ¢ oR Wi 37 8 % |

16. AN (A) : TH I hife lHan & forw o feorres 3w sfifsran o <t ghrs

T §9H Bl 2 | 1
%R (R) : 3 e rfufsran o fore srfrfsre am srfuforeres <t wigar w fsftar
T T BT B |
17. A6 (A)  : A P 3R CL, hi Iufela # Uellfees 30 1 gelrsi TR ST Eehall
8 U] BiTHeh 3T ol & | 1
%I (R) : hifHen 3T ohl ToT H THITCeh 3T goiet 3T & |
18. Jfhed (A)  : fou& [Cr Cly(0x),]? Ya0T GHIEEEAT GRIT1 & | 1
%I (R) : faeq forTe ot srewerhia Tpetl § T auTeREdT ST B & |
Tug - q

19. (a) () W a1 | B W R w@d: yafdd SEE AR % fag Eogg 3R
AG® & 1 oIz (eTereh /HTTedeh) B4 =1t 7 2x1=2
(i) TS & ST UL HT UgAT =19 AT |
T
(b) 298 K W {1 &1 1 emf qiehlerd HIT ;
Fey, | Fe2* (0.01M) [|H* 15y | Hy, (1 bar), Pty
o 2 Eogg = 0.44 V. 2

20. Tordl TR HATHIHET 1 qT0 SgM W 36k 9 fRrT k 3R |iohav Sl B, w1
g1 g 7 sitfae fag Hifsw | 2
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15. Assertion (A) : Proteins are polymers of a-amino acids connected by a
peptide bond. 1
Reason (R) : A tetrapeptide contains 4 amino acids linked by 4 peptide
bonds.

16. Assertion (A) : For a zero order reaction the unit of rate constant and
rate of reaction are same. 1
Reason (R) : Rate of reaction for zero order reaction is independent of

concentration of reactant.

17. Assertion (A) : Acetic acid but not formic acid can be halogenated in

presence of red P and Cl,,. 1

Reason (R) : Acetic acid 1s a weaker acid than formic acid.

18. Assertion (A) : Trans [Cr Cl,(0x),] 3- shows optical isomerism. 1

Reason (R) : Optical isomerism i1s common in octahedral complexes

involving didentate ligands.

SECTION - B
19. (a) (1) What should be the signs (positive/negative) for E° ; and AG®
for a spontaneous redox reaction occurring under standard
conditions ? 2x1=2
(1) State Faraday’s first law of electrolysis.
OR
(b) Calculate the emf of the following cell at 298 K :
Fey, | Fe2* (0.01M) || H* ;) | Hy, (1 bar), Pt

Given E°Cell =0.44 V. 2

20. What happens to the rate constant k and activation energy E, as the

temperature of a chemical reaction is increased ? Justify. 2

56/5/1 <> ;E%% P.T.0.
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21.

22.

23.

24.

25.

(a) T=fcTRaa o & o o Tiefis fore it wifd SRl T8 L Fehdl 8 7 HR0 G |
OH-, NHJ, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOICL, @ T & 2 | 36k Sl GHEAS H
Mg v, am G |

FIT p-SEFANSI i ol H 0-STEFARISI- T FILTh IR BT & T AT

THTERE <ht G H 9 TGS o et I il & ? 2

AT 37 ATgatgaeqra I o fore e & I i 2x1=2
(a) HTgFARIET hl G § Tt 1fereh el @i BT 8 7
(b) < % Ted forde S % forw uss Emfes weror i |

(a) (1) TchHicTeh 3T o foru fSaet (Ivanfay) e it g Eitaw | 2x1=2
(i) Ufefa & -NH,, T  afsraor 7o 1 w8 PRt fran smaswar g 7

JAYAT
b) () ifa ger 3 gd gu sthfwa gof Hifvw 2x1=2
N, CI”
CH3CHoOH

7

(i) SHICAT BT TUAHH T T SHIFT |

T <hl BTESISH ATEHTSS o &1 rfufsran dfse | sa arfuferan @ fova wg <1 gfE 2l
87 2

56/5/1 {1z > %%%



21. (a) Which of the following species cannot act as a ligand ? Give reason.

OH-, NH}, CH,NH,, H,0 2x1=2

(b) The complex [Co(NH,);(NO,)]Cl, is red in colour. Give IUPAC name

of its linkage isomer.

22. Why 1is boiling point of o-dichlorobenzene higher than p-dichlorobenzene

but melting point of para isomer is higher than ortho isomer ? 2

23. For the pair phenol and cyclohexanol, answer the following : 2x1=2
(a) Why is phenol more acidic than cyclohexanol ?

(b) Give one chemical test to distinguish between the two.

24. (a) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(i) How can the activating effect of -NH, group in aniline be

controlled ?

OR
(b) (@) Complete the reaction with the main product formed : 2x1=2
N, CI”
CH3CH9oOH

(11) Convert Bromoethane to Propanamine.

25. Give the reaction of glucose with hydrogen cyanide. Presence of which

group is confirmed by this reaction ? 2

56/5/1 {13 > Dk P.T.0.
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26.

27.

28.

29.

30.

(a)

(b)

(a)

(b)

(a)
(b)

gug — 7

318 K Wt 3furfsran 1+2=3
2N,0; ) = 4NOy, + Oy, o foTu srfirfsrar am ufterferd shifsre afe N,O
FATEAH I 1.4x 103 ms1 7 |

T W HIfE ST o TTC ty,, = 2t TFEH Fead HINT |

5(g)

fortedt & T8gTa & MUR W d° 3IRM o T Toa &7 o & |1 soiagieh
formmar forRae e forg A, > PR | 1+2=3
[Ni(CO),] ! Sgsherehid SATHTT B et [Ni(CN), ]2~ i a1 Hoeei™ Sihd

, Fafy g1 gfaerarehed guiia & | samen HifvT |

[FCT] 3RHTe : Ni = 28]

Teh HHIERUT o {1 BrgATI TR eumisu | 1+2=3
o foe—m W (CH,),N &I o1 # (CH,),NH 1o seha 8, =
HIT |

Tt fonel o Jeton & fore s S 3x1=3

(a)
(b)
(©)
(d)

(a)

(b)

56/5/1

TR T YTV, BTESITRaeTUr & @12 3frfsra Tt s |
AT 370t et oht Wit 7707 eria § |

S # forer fererfimi <61 gfd g 38R # fHarfia &9 8 1 =ied |
DNA &l TS[sh Ush—-g8 o 0 &ld ¢ |

() WHIAEH C — O ey TS BT bl 3TYETT HH 41 Bl & ? 3x1=3
(i) F=fafaa = ged FUATS & ° Safeid Hifvw
TATRATSR, S, FEATA, n-SH
(i) UfrErer @ AT 8 forfara foman s aesrar 2 2 srfwferan dfv |
JAET
G) fFrfafaa sfufwe i franfafy fofeag 2+1=3

H,S0,
- CH;CH, — O — CH,CH, + H,0

(i) ETESEIAT — SATetentor TR i IgTeor afed THesT |

CH,CH,OH




26.

27.

28.

29.

30.

SECTION - C

(a) For the reaction 1+2=3

calculate the rate of reaction if rate of disappearance of N205(g) 1s
1.4 x 103 m s L.

(b) For a first order reaction derive the relationship tqq,, = 2tg,

(a) On the basis of crystal field theory write the electronic configuration
for d® ion with a strong field ligand for which A, > P. 1+2=3
(b) [Ni(CO),] has tetrahedral geometry while [Ni(CN),] 2- has square

planar yet both exhibit dimagnetism. Explain.
[Atomic number : N1 = 28]

(a) Illustrate Sandmeyer’s reaction with an equation. 1+2=3
(b) Explain, why (CH,),NH is more basic than (CH,);N in aqueous

solution.

Give reasons for any 3 of the following observations : 3x1=3
(a) Penta-acetate of glucose does not react with hydroxylamine.

(b) Amino acids behave like salts.

(c) Water soluble vitamins must be taken regularly in diet.

(d) The two strands in DNA are complimentary to each other.

(a) (1) Whyisthe C— 0O bond length in phenols less than that in methanol ?

3x1=3
(i1) Arrange the following in order of increasing boiling point :
Ethoxyethane, Butanal, Butanol, n-butane
(i11) How can phenol be prepared from anisole ? Give reaction.
OR
(b) (@) Give mechanism of the following reaction : 2+1=3

H,S0,
&> CH;CH, — O — CH,CH, + H,0

CH,CH,OH

(1) Illustrate hydroboration — oxidation reaction with an example.

56/5/1 {15 > Dk P.T.0.

F &
Ehh:



Qs - ¥

frfefga we Fa-smeaid wod 2 | 3geae B aEugEs Tie 3T 3uh 9vEd &
Wwwaﬁq

31. ARt o

aATUeeRl H ATERl Tiaeemed SiffRar S 1 3t S\ 2 i frafaferi & IER
TEATIAA 1 ST Fehcll & | Sy 1 &1 RO o AR & Fafh S2 Toh =01 3hi TR
2 | 1S 2iUoohd A ® rafafin stoamam, o8 sen! Wi T & S8 dieeh
T, TS T o e, TR srfieses 3 e |

foemaes gadr & wwma ;S 1 e #, sifiertes & wwmvr fRufa it 3R frem A
g § gfg Bt 8, Hifeh Toh Y foemmaeh, 3tfivehdes i e wshuv fRfa W 31
TS ST 8, Herea®d HlsRAT FHofl A Bl & R STl st 1fd & 8t § | Sy 2
arfrfsran 9, freprr bt garan srfirertiss & TshmoT R < 3T wmr=ra: uftafda T2t &t 2
3R haet 3TE TRETY giar 7 | 39 9w, gefia faemre w1 gshaon feafa i stdem Nu
T FETR TR TS ISdT &, FSeh HRor Gk St | gig it & TR sk o
%I AG L ¢ & | 3G o 7T 25 °C W 1o FARSIH Sl TIHATA (TTeEarh 24)
1 3en ol (WEgdih 79) § feed S (Sy1) 300000 AT A i Far B |
2-SIHISTOA <1 TG Teshiaicl H§ NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 5 81 ST @ | 37a: etk i gaan &1 &R/ Sy 1 31K
Sn2 GHT SATHTRATST T THTE ST &, T TRomH 7 81 & | HT=id: 89 %8 9ehd o
fop goieT yelTr faetmaes S 2 AAfHiskaati & o 31t Bid & Sl yaet Yot faetes
Sy STRATSAT 3 fTT 3T%%eT B1d 8 | ATHT=Id: BH 8 ehdl & 1o ai1aeh aallUesh ohi
SRreTe AR Soa el faemeht o Sy 1 frafafy W smamia 2 (3gew & fag
ST o |1 THTA) |
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SECTION -D

The following questions are case — based questions. Read the passage
carefully and answer the questions that follow :

31. Nucleophilic Substitution
Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Syl and Sy2 mechanisms. Sy1 is a two step reaction
while Sy2 1s a single step reaction. For any haloalkane which mechanism

1s followed depends on factors such as structure of haloalkane, properties

of leaving group, nucleophilic reagent and solvent.
Influences of solvent polarity : In Sy1 reaction, the polarity of the system

increases from the reactant to the transition state, because a polar solvent
has a greater effect on the transition state than the reactant, thereby

reducing activation energy and accelerating the reaction. In S\ 2 reaction,

the polarity of the system generally does not change from the reactant to
the transition state and only charge dispersion occurs. At this time, polar
solvent has a great stabilizing effect on Nu than the transition state,
thereby increasing activation energy and slow down the reaction rate. For

example, the decomposition rate (Sy1) of tertiary chlorobutane at 25 °C in

water (dielectric constant 79) is 300000 times faster than in ethanol

(dielectric constant 24). The reaction rate (Sy2) of 2-Bromopropane and

NaOH in ethanol containing 40% water is twice slower than in absolute

ethanol. Hence the level of solvent polarity has influence on both Sy1 and
Sy2 reaction, but with different results. Generally speaking weak polar
solvent is favourable for Sy2 reaction, while strong polar solvent is
favourable for Syl. Generally speaking the substitution reaction of
tertiary haloalkane is based on Sy1 mechanism in solvents with a strong

polarity (for example ethanol containing water).
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freferfaa gt & s G
(a) Syl H el =i g g ? 1
(b) T I g1 H TIHTSA W T FT g1 8 2 1
(¢) Trafefaa wees el & & i Sy 2 sifufsran & i srfues srfuframsfier 2 2

(i) CHy;-CH,-1 3@ CH,CH, - CI

i) { y—ci s ( H—cH,-Cl 2x1
S

() FrafeRaa #r Sy 1 stfufsranati % wfa seht stfufsramsiieran < sed u § =afera
Hifo
(i)  2-SH-2-AfeTeRA, 1-siHIu=eA, 2-SHu=eH
(i)  1-5T1-3-HfeTeeH, 2-5MI-2-HIUesgeH, 2-5H1-3-Hireeged 2x1

32. TgA 4 298 K W fafta @igareti W Siefim KC!I faerm &1 afatg s & & fog
e T & T2 gU U Tetehdl I 1 T Hd g Th T e fohan | 389
7 JTf T 550 & 5000 <HUT UfT Fehve FTeft a.c. Witk 1 sdewe ford & Set |
v Taa feufa & wfotra o1 afteher S & T9eTq 38 =Tershal K 3R AieR =Tershal
Ay HT TERTTA foharm ST 370 uTgaTeht <t wreft &9 # stfferfias fomam |

G | gigar (M) k S cm! Am S em? mol!
1. 1.00 111.3%x 1073 111.3
2. 0.10 12.9x 103 129.0
: 0.01 1.41 x 1073 141.0
Freferfaa Tt o I G
(a) IR < TTY ATcTehdl F1 T g ? 1
(b) 3fe KCI % T A° 150.0 S cm? mol™! 8 @ 0.01 M KC!I i feriism #rn
TiEhfeTd ShIfTT | 1

(c) afe uge 4 KCI s I W HC! Sy fehal BIdT a1 319 A W 1 & 718 HI5 6
oI KC1 o a1 st sve stferes = o6y smfara i | sifae fag Shifs | 2x1

YT
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32.

Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

(b) Why is ethanol less polar than water ?
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CHy;-CH,-Ior CH;CH, - Cl

) ( »—ctor { »—CH,-CI 2x 1
OR

(c) Arrange the following in the increasing order of their reactivity
towards Sy 1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(1) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-

methylbutane 2x1

Rahul set-up an experiment to find resistance of aqueous KC/ solution for
different concentrations at 298 K using a conductivity cell connected to a
Wheatstone bridge. He fed the Wheatstone bridge with a.c. power in the
audio frequency range 550 to 5000 cycles per second. Once the resistance
was calculated from null point he also calculated the conductivity K
and molar conductivity A, and recorded his readings in tabular form.

S.No. | Conc.(M)| kS em™! Am S em? mol!
1. 1.00 111.3x 103 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41x 1073 141.0

Answer the following questions :

(a) Why does conductivity decrease with dilution ?

() If A,° of KClis 150.0 S cm? mol !, calculate the degree of dissociation
of 0.01 M KCL.

(¢ If Rahul had used HC! instead to KC/ then would you expect the A,

values to be more or less than those per KCI for a given

concentration. Justify. 2x1

OR

56/5/1 L]0 P.T.O.
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(c)

33. (a)

(b)

34. (a)

56/5/1

B o HUIS! AT o I&f ST 1 KC foreta o ¥4 W CH,COOH ferete <
T IETRT | T shi gt B 38eh ST | ¥ Ueh Seavt ferRaw <1 3ueh T o1 31k

Teh Y&T0T T 399 e o | 2x1
wig —'¢
() 1M T faerRm it 3me 1M NaCl fera 1 qaee 31 F=i g g 7
1+2+2=5

() U rEmRiied foel X (Hiel ge99™ = 50 g mol~!) &l 9I& 78g Swiia |
AT T A 3HehT 9159 € TRt 90% T8 AT | |t U X’ T g
Tiehfetd hifeTT |

(ili) MgCl, 10g I 200g JT H =TT SHTT 7Y T o FILTh H IR
o1 IR VY, I8 A 5T foh MgCL, quia: foaifsa g1 2 |
(3 % T K, = 0.512 K kg mol ™, #ieR g™ MgCl, = 95¢ mol 1)

JAgar
() o= o TAATEh 3T & foTT e &1 T[0T 1 T4 0.5 o fehe o1 gIaT 8 ?

1+2+2=5
(i) 2 efi faerm # 25 °C W K,S0, % 2.32 x 1072g HieH T & a1l
TR 1 T g, ¥8 A 3T [ i T K,SO, quid: fomifs &
TE |
(R =0.082 L atm K~! mol™!, K, SO, %1 HIeR ge9HH = 174g mol )
(i) 25.6g TEHL Bl 1000g S=(4 H = W f&urss d 0.512 K 1 37701
BHT | oL (S,) 1 Y TReh{eTd HIfT |
(ST o fTT K, = 5.12 K kg mol ™!, et 31 WA g7 = 32g mol )

() hismr srfufsren 4 wfvrfaa stfufsran fafe | 1+1+3=5
(i) HgW FHreTaafcrsh 3Tl S g § Wcearsel SR HIEHI & TS HF Hi
B ?
(ili) T TR AR ‘A’ Rt SR C,H 0, 2, TSS9 @1t Sfufsran i
% qvaTd NaOH T TATgehiel o T TH i W n-U=A § ST9=Rd & T/ | A’
BESiadel THIF o T1Y SIS SHIdT 8 37 eFTceh STEISI%H T e
wieo T B | A’ ) qgaH hifvT it SEEiwi qen Slod qher % fere
srfirferan forfau |
AT



(¢) Amit, a classmate of Rahul repeated the same experiment with
CH,;COOH solution instead of KC/ solution. Give one point that

would be similar and one that would be different in his observations

as compared to Rahul. 2x1
SECTION - E
33. (a) (1) Why is boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5
(i) A non-volatile solute X’ (molar mass = 50 g mol!) when

dissolved in 78g of benzene reduced its vapour pressure to 90%.
Calculate the mass of X dissolved in the solution.

(i11) Calculate the boiling point elevation for a solution prepared by
adding 10g of MgCl, to 200g of water assuming MgCl, is
completely dissociated.

(K, for Water = 0.512 K kg mol~!, Molar mass MgCl, = 95g mol™})
OR
(b) (1) Why is the value of Van’t Hoff factor for ethanoic acid in
benzene close to 0.5 ? 1+2+2=5

(11) Determine the osmotic pressure of a solution prepared by

dissolving 2.32 x 10~2g of K,S0, in 2L of solution at 25 °C,

assuming that K,SO, is completely dissociated.
(R =0.082 L atm K~ mol~!, Molar mass K,SO, = 174g mol 1)

(111) When 25.6g of Sulphur was dissolved in 1000g of benzene, the
freezing point lowered by 0.512 K. Calculate the formula of

Sulphur (S,).
(K; for benzene = 5.12 K kg mol~!, Atomic mass of Sulphur = 32g
mol1)

34. (a) (1) Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

(1) Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?
(iii) An organic compound ‘A’ with molecular formula C HGO, is

reduced to n-pentane with hydrazine followed by heating with
NaOH and Glycol. ‘A’ forms a dioxime with hydroxylamine and
gives a positive lodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
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(b) (1) VATA 3N TS 317 | ferdie 1 & foru Tamerfaes qhemor faflgu 11+ 1+ 3 =5

(i) UfcerTEel 3T HIEHT H o-BTEEISHT hl Fhid ST FT Bl 7 7

(iii) C,HgO, IE HI T Hleieh Alfireh ‘A’ Il Tei- 98 gN G Alfireh
B 3R ‘C T 7 | C IR qIeREm W gRI SieEfhd g ‘B
ITfed a1 8 | ‘B’ 1 Gifead SIavr, HieT AgH o @1 TH i W HY <dl
2
(1) ‘A%, ‘B’ 3 C <l vga Hifw |
(2) ‘B’ 3R C H ¥ foreent a9 3=l G 7 HI0T ST |

35. (a) oISl Y o H UfFeATaSt b1 WA Sifeet 1 g g ? 1+42+2=5
(b) T arfufsran 51 oot e it sifaer ST 6 =8 vk srmmaTaT srfifran 2
3 MnO 2+ 4H" — + +2 H,0.
(¢) e gam oo kA UTq3Tt % TorieR! i FfiEt cufar ?
4

3._
&
o
<ol
A,
=
1
UHTY] ST ——
HRT 6l =TT HfT f6 Cr 1 3= o &1 8 R TS (Mn) 1 @

T 2 |
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(b)

35. (a)

(b)

(©

56/5/1

(1) Give a chemical test to distinguish between ethanal acid and

ethanoic acid. 1+1+3=5

(1)) Why is the a-hydrogens of aldehydes and ketones are acidic in
nature ?
(ii1)) An organic compound ‘A’ with molecular formula C,HO,

undergoes acid hydrolysis to form two compounds ‘B’ and ‘C.

Oxidation of ‘C’ with acidified potassium permanganate also

produces ‘B’. Sodium salt of ‘B’ on heating with soda lime gives

methane.

(1) Identify ‘A’, ‘B’ and ‘C’.

(2) Out of ‘B’ and ‘C’, which will have higher boiling point ?
Give reason.

Why is chemistry of actinoids complicated as compared to lanthanoids ?

1+2+2=5

Complete the following reaction and justify that it is a
disproportionation reaction :
3 MnO, % +4H" — + +2 H,0.

The given graph shows the trends in melting points of transition
metals :

4

Atomic number ———
Explain the reason why Cr has highest melting point and manganese

(Mn) a lower melting point.




(=] 45 ]
s B



Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2023
SUBJECT: CHEMISTRY (043)(56/5/1)

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: 56/5/1]

Q. Ne. EXPECTED ANSWER / VALUE POINTS NiZ‘r
SECTION A
1. [ (b) 1
2. | (o) 1
3. | (b) 1
4. | (b) 1
5. | (d) 1
6. | (b) 1
7. | () 1
8. 1(a) 1
9. |(d) 1
10. | (a) 1
11. | (b) 1
12. | (c) 1
13. [ (c) 1
14. | (b) 1
15. | (c) 1
16. | @)/ (b) 1
17. | (b) 1
18. | (d) 1
SECTION-B
19. [ (@) () E%cen=+ve & AG°=-ve Ya, Ya
(i) It states that the mass of a substance deposited / liberated at the electrodes is directly
proportional to the charge/quantity of electricity passed through the electrolyte. 1
OR

0)  Epy = Egen — —p log e ) *
0059 | (001) .

=0-44 - |
2 g

(1)2
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=0-44 - @ log 102

Ya

=049V
20. |e kincreases. Y
e Reason: k is proportional to the rate of the reaction / temperature of the reaction. Y2
e E, unchanged / No effect. 2
e Reason: E, only depends on the nature of reactants / depends on the difference
between the energy of activated complex and reactants. 1
21. | (a) NH4", Y
Due to the unavailability of lone pair of electrons / cannot act as a Lewis base. Y
(b) Pentaamminenitrito-O-cobalt (I11)chloride 1
22. | B.P. of o-isomer is higher as it has higher dipole moment or polarity / stronger 1
intermolecular interactions.
M.P. of p-isomer is higher as it is symmetric and fits better in the crystal lattice. 1
23. | (a) Because phenoxide ion is more stable due to resonance. 1
(or any other correct explanation)
(b) Add neutral FeCls to both the compounds, phenol gives violet colour whereas
cyclohexanol does not.
(or any other suitable chemical test) 1
24. | (a) (i) 1
MES
SO3
(Ewwitter ion)
(ii) Protecting /deactivating -NH. group by acetylation or acylation. .
OR
(b) () .
(ii)
KCN H2 /NI
CHsCH;Br —— CH4CH:CN 3 ¥ CH3;CH,CH;NH; 1
or LiAlHs or Na (Hg) /CzHsOH
CHO CH oy 1
(CHOH), 1 (CHOH),
CH,OH éH,OH
1

Confirms the presence of aldehydic / carbonyl group.
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SECTION-C

26.

(@)
Rate of reaction = 1 %

=%x1-4x10_3=0-7x10_3M8_1 Or7x104Ms1

(Unit may be ignored)

(= 2303 | R
K [R]

togop = —2'::’(03 log ilo = 2'?(03 log 100

(b)

2:303 2:303
toooe =~ Iog%: R log 10
99% / 190% = "5 10

Y2

Y2

Y2

Y2

Y2

Y2

27.

5 0
(a) t2g €q
(b) [Ni(CO)y] has sp3 hybridisation

[Ni(CN)4]2 has dsp? hybridisation

In both, all electrons are paired.
(or explain using V.B. theory).

Y2

Y2

28.

(@)

*= —
N,.X X
@' _CuX, | @’ -
HX
X=Cl, Br,CN

(b) Combination of inductive effect and solvation effect / Due to greater H-bonding with
water molecules, (CHz)2NH shows more hydration or solvation effect.

1+1

29.

(a) Absence of free — CHO group.

(b) Due to the presence of both acidic (-COOH) and basic (-NH2) groups in the same
molecule / formation of Zwitter ion.

(c) They are excreted in urine / cannot be stored in body.

(d) Because the H-bonds are formed between specific pairs of bases / pairing between A

& T and between C & G.

1x3

30.

(a)

(i) Partial double bond character due to resonance in phenol and no resonance in
methanol / sp? hybridisation in phenol and sp? hybridisation in methanol.

(i) n-Butane < Ethoxyethane < Butanal < Butanol

(iii) CeHsOCH3z + HX —  CgHsOH + CH3sX

OR
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(b) (i)

H
CH,CH,-O-H + H' —> CH,CH,0-H &
1 CoH >
CHSCPI:—?-Q\T—/(JHr \y —> CH.CH,~O— CH,CH, + H,0 1
H H
+ +
CH,CH, 50— CH,CH,—> CH,CH,-O-CH,CH, + H Yo
H
(if)
1.(H-BH.)
CHCH=CH, —_—_°% CH,-CH,~CH,~OH 1
2. NaOH-H:0:
SECTION-D
3L. (a) Because of the formation of planar carbocation / sp2 hybridized carbocation. 1
(b) Due to the +I effect / electron-releasing nature of the ethyl group in ethanol. 1
(c) (i) CHsCHal 1
(ii)
D— CH, - Cl 1
OR
(©)
(i) 1- Bromopentane < 2-Bromopentane < 2-Bromo-2-methylbutane. 1
(i) 1-Bromo-3-methylbutane < 2-Bromo-3-methylbutane < 2-Bromo-2-methylbutane. 1
32. | (a) the number of ions per unit volume decreases on dilution. 1
(b)
a= 4’“
J/Ln 1
a = 141/150 = 0.94
(©)
e More 141
* Mobility of H* more than K*.
(Data given in the paper does not support the answer to the above question, award full
mark if attempted)
OR
(©)
e Similarity: Ay, increases with dilution for both electrolytes.
o Difference: For KCI the A, increases gradually whereas for CHsCOOH, A, increases
0
steeply on dilution / In case of CH;COOH, “'m cannot be obtained by extrapolation of
Am to zero concentration whereas for KCI it can be obtained / graphical explanation. 1,1
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SECTION-E

33.

(a)

(i) Dissociation of NaCl/more number of particles in
NaCl is greater than that of glucose.

°-p_

(ii) ppo = X,
- ny
_nz +n1
p=09p°
w30
p° - 09 p° _ w/30 +1
p°
0-1(ﬂ + 1) -
50 50
w = 5.55¢

(Full marks may be awarded if the student substitutes Ma for molar mass of benzene as
the molar mass of benzene is not given in the question).

NaCl solution / Value of “i' for 1

(n1=wa/ Ma=78/Ma)
Yo

[ﬂz=%=1] 1

(or 5g if dilute solution is considered) | %2

(iii) AT, =iKym Yy
i=3 72
AT, =3x0-512 x 2 x 0% "
95 ~ 200
ATp=0-81Kor°C 1,
OR

(b) (i) Ethanoic acid molecules associate to form dimer so the number of particles are

nearly reduced to half.
(i) n=iCRT
i=3
. 232x107?
=3x — "
174 x 2

=4.88 x 103 atm

x 0-082 x 298

(iii)
w, 1000
—_— X —_—
My  wy
256 1000

0-512=512x 22 x ——
M, 1000

ATb:Kf

|V|2:256
S x X =256

32 x X =256

X=@ :8i.e.88
32

Y2
Y2

Yo

Yo

Yo

Ya

Yo

Yo
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34. | (@) (1)
H
H H
N N A I L
},C=ﬂ-+ C=0C + Con KOH —+ H—C—OH + H-C 1
H d | oK
H
(or any other suitable reaction)
(i) Carboxylic acids have strong hydrogen bonding whereas aldehydes and ketones
have weak dipole-dipole interactions. 1
(iii)
A= CHj - C” - CH, - CH, - CHO / 4-oxopentanal
0 1
NaOH +1»
CH, - C- CH,CH,CHO = > CHIl;
3 I 2=72 heat 2 1
o Yellow ppt
CHy - C- CH,CH,CHO [ARMH 32 I"OH ™ |y i _ e _coo- +Agd
[ warm 3 2 2 1
O 0
OR
(b) (i) Add NaHCOs solution to both compounds, ethanoic acid will give the brisk 1
effervescence of CO, while ethanal does not (or any other suitable chemical test).
(Award full marks if the question is attempted because there is a misprint in the question
paper).
(i) due to resonance stabilization of the conjugate base formed / the strong electron- 1
withdrawing effect of the carbonyl group.
(iii)(1) A = CH3COOC,Hg / Ethyl ethanoate / Ethyl acetate, 1
B = CH3COOH / Ethanoic acid / Acetic acid, Y,
C = CH3CH.OH / Ethanol / Ethyl alcohol. Yo
(2) B, due to the more extensive association of carboxylic acid molecules through strong
hydrogen bonding. Yo, Y5
35. | (a) Actinoids show wide range of oxidation states / most of them are radioactive 1
elements.
(b) 3MNOS™ +4H* — > + 2MnO ; + MnO 5 + 2H,0 .
Oxidation state of Mn increases from +6 to + 7 (oxidation) and decreases from + 6 to + 4 1
(reduction) / Mn undergoes increase and decrease in oxidation state simultaneously.
(c) Due to the presence of a greater number of unpaired electrons which leads to strong 1,
interatomic metal-metal bonding whereas Mn with a stable half-filled d° configuration has 1

a weaker metallic bond.
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