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Wﬁ%{ﬂ:
Frferiaa et =t siga ATaeT & qfey 3 Ieh! TIeH hIRT :
(i)  SEFH-UTH FT 35 Fo7 E | G 5o AT 8 |
(i) -7 9iq @Sl 4 [a9if5a 8 — @S &, @, T, T AT F /
(iii) @UB-F : Jo7 G 1 & 18 7% Tglashedid FBR 3 Wb-U 3% & Jo7 8 |
(iv) @US-T:J¥7TEIT19 T 25 a% 37 TG-ITIT JHR 3 G1-§1 3% & Jo7 & |
(v) — GUB-T : 397 G&IT 26 G 30 % TG-IFTHIT FHR & dA—fi7 bl & Fo7 & |
(i) TUS-F: Y97 G131 91 32 FH SIRT TR-TR 3751 & Fo7 & /
(vii) TIS-F : Jo7 G&IT33 T 35 7% N -I0T JhR & Gia-qid 371 & F97 3 |
(viii) ¥¥7-97 5 GTF a3y T&7 132 71 8 | T2y, @vs-@ @ 2 yel 4, @ue-7 3 2 ¥l
T, GUe-5 & 2 Yo] 7 797 GUe-F & 2 ¥l A Al [deheq &7 JiaeliT 1637 77 8 |
(ix)  FePpoik BT FTTAATE |

gUg -
1. T 9 & fFEeT pK, TH =Iaq g ? 1
(a) CH,— COOH » O,N - CH,— COOH
(© Cl—CH,— COOH @ HCOOH
2. T 99 ®H 1 9 ST STaiet Hrishy U S fokam T o ? 1
() HR HA (b) I H
(¢ H,—0,397qd (d) I aA
3. Tm=fafad ume sorers fava ol w fomm ifse 1

Fe3+(aq) +e > Fe2+(aq) E°=+0.77V

MnO +8H* + 5e” — Mn?*  +4 H,0 E°=+151V

4 (aq) (aq)
Yetey Ftffsran o fou o fava = 2@ 2
@) —228V b) —0.74V
(¢ +0.74V (d +2.28V
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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.

(i1)) 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 one of the following has lowest pK_ value ?
(a) CHy;—COOH () O,N-CH,—- COOH
(0 Cl-CH,-COOH (d) HCOOH
2. Which of the following cell was used in Apollo space programme ?
(a) Mercury cell (b) Daniel cell
(¢ Hy-0, Fuel cell (d) Dry cell

3.  Consider the following standard electrode potential values :
Fe3+(aq) +e o Fe2+(aq) E°=+0.77V

MnO,~ ,, + 8H+5e” > Mn**_ / +4 H,0, E°=+1.51V

What is the cell potential for the redox reaction ?
(a) —2.28V (b) —-0.74V
(¢ +0.74V (d +228V
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4. 25 °C W EH i T3 AWk o fore fr=ferlaa smnfies s atee I8 U

A T B = C + Dy

TR (A, )/mol dm~3 | SRR [B)/mol dm3 | SHfe¥h I/mol dm3s~1
3.0 x 102 2.0 x 102 1.89 x 1074
3.0 x 1072 4.0 x 1072 1.89 x 10
6.0 x 1072 4.0 x 1072 7.56 x 1074

A, 3R B, % Tid ife =18 ?
A, Tfd ife By, Sfd hife

(a) N G

(b) ERL NGl

©) EGIR T

(d) ESIR] BRL

5. [NiCl,]2~ <l Jreehia STV 2 :
(a) 1.82 BM (b) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[FRHTY] 3RHTSh : Ni = 28]

6. Frafafea smel & & fpden soiaeife fa=ma 3d6 & 7 (9] v : Mn = 25,

Co =27, Ni=28)
(a) Ni?*
(c) Mn2*

56/5/2

®) Cod*
(d) Mn3*
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The following experimental rate data were obtained for a reaction carried
out at 25 °C :

Ag T B = G + D

56/5/2

Initial [A(g)]/mol dm=3 | Initial [B(g)]/mol dm™ | Tpitial rate/mol dm—3s-1

3.0 x 102 2.0 X 1072 1.89 x 10~
3.0 x 10~2 4.0 X 1072 1.89 x 10~
6.0 X 102 4.0 x 1072 7.56 x 1074

What are the orders with respect to A(g) and B(g) ?
Order with respect to A(g) Order with respect to B(g)

(a) Zero Second

(b) First Zero

(c) Second Zero

(d) Second First

5. The magnetic moment of [NiCI,]*~
(a) 1.82 BM (b) 2.82 BM
(c) 4.42BM (d) 5.46 BM

[Atomic number : N1 = 28]

Which of the following ions has the electronic configuration 3d® ? (Atomic

number : Mn = 25, Co = 27, N1 = 28)
(a) Ni3t () Co®*

() Mn?* (d) Mn3*

P.T.O.



10.

11.

Tratefgd Siefi fae=di 5 9 fordeht ST S=qq 81 7
(a) 1.0 M KCI (b) 1.0 M K,S0,
(¢ 2.0 MKCI d 2.0 MK,SO,

T 3l srfwfsranati gro frefua € 31 Il o1 See T Sied™ O S-7= TR0

Sn2+
Fe* o +te —»>Fe E°=+077TV

3G AT TA o TR H D T AT A& 7 ?

(a) Fe2* 3TTeiohd BT & 3 I hl Feedl —0.91 VR |
(b) Sn TEfRd BT & 3T Tt Y Freedr 0.91 V7 |

(c) Fe2* 3Traefihd BraT & 3T & I Aeedl 0.91 VR |
(d) Sn AR BT 8 3T I N Freedl 0.63 V7 |

UHTSE! Rl UHIT | ®uT=awor fe1 5 9 fopm Tifera stfiforan g e smaesan 2 7
() BrHAE Fefietn (b) T 39EeT
(c) IfeeTui= (d) STEUSIH

A S i sy d g s M aa TE R ?

(a) IETH UcSleadE 2 |

(b) HI & 1 TH fhT I W I8 n-aeH Hidd g |
(c) IE UEHIE &Y § U BT @ |

(d) IE2, 4 DNP W@ ean s |

frafeiad Ueenlgici §  Tortent SAToRfTeRtur T8 B 2
(a) YA (b) =IH-2-31TeA
© 2-HRIASIA-2-3T7d (d) 3-ARIASA-2-3TTd
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10.

11.

Which of the following aqueous solution will have highest boiling point ? 1
(a) 1.0 M KCI (b) 1LOMK,SO,

© 2.0MEKCI @ 2.0MK,SO0,

A voltaic cell 1s made by connecting two half cells represented by half

equations below : 1
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.

Amides can be converted into amines by the reaction named 1
(a) Hoffmann degradation (b) Ammonolysis
(c) Carbylamine (d) Diazotisation
Which of the following statements 1s not true about glucose ? 1

(a) Itis an aldohexose.
(b) On heating with HI it forms n-hexane.
(¢) Itis presentin pyranose form.

(d) It gives 2, 4 DNP test.

Which of the following alcohols will not undergo oxidation ? 1
(a) Butanol (b) Butan-2-ol
(¢) 2-Methylbutan-2-ol (d) 3-Methylbutan-2-ol

56/5/2 1> e P.T.O.
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12. I8 IV de =R 314 3rffsramd iR enis 15 2

I.  2CI - Cl, + 2e”
II. 40H™ - O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H "+ 2¢e > H,

T ¥ & & g Afufsrad aga i guredia & 9 d@ig dev-a (sgd) #
ST - 3TEeA foha ST 8 2

(a) 13MWIII (b) I3WIV

() II3WII @ II3ARIV

13. TsRHYT GTG3T 3T ShiF AT T[T Frg IR <hl Wifd STER B A 1T & 2
(a) 3 TATH (b) I AT T
() Thsmg = fmfor (d) NEa JTTerfTeRtr STaeemd

14. TEE=A ®1 UHelA 8 3=l w0 % fore = 8 9 %9 w31 e T8
B 2
(a) LiAlH, (b) H,/Ni
(¢) Fe IR HCI (d) Sn 3 HC!

TR AT 15 8 18 % [T, Q1 A 13U 1 & — 0 Tk 1 31fiehe (A) 71 g8t i

ST (R) g1 3ifehd fopam T B | 57 I9A1 % Tl S AR feu MU HIEd (a), (b), () 3R

(d) T & IR G |

(a) IR (A) 3R HWT (R) ST T & 3T HRO (R), 3TMeher (A) hl Tl =men
HATE |

(b) e (A) 3R FRO (R) HT @l &, Tg FOT (R), AT (A) F w&h
ST & AT & |

(c) 3fRem (A) H& 7, Tg HRUT (R) Ted £ |

(d) YA (A) TeTd B, WG HRU (R) HEI # |
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12. Four half reactions I to IV are shown below : 1

I.  2CF — Cl,+2e”
II. 40H™ — O, + 2H,0 + 2e~

III. Nat+e — Na
IV. 2H "+ 2¢e > H,

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

(a) TandIII ®) TandIV
(¢©) Il and III () Iland IV

13. 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

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

nitrobenzene to aniline ? 1
(a) LiA/H, (b) Hy/Ni
(¢c) Feand HC/ (d) Sn and HC/

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).

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

56/5/2 {9 > E e P.T.O.



15. AR (A) : faerfe C g9R IR 1 wWeiiid T8} fohan S Hehan 2 | 1
&R (R) : fyerfim C g foera 8 3t gz & @y Scafia g A g |

16. IPmepea (A)  : Toreht srfiferan o srfirforares <t arftres @igan & 318 8 O o7 STl

T Afuferan 1 U BT R | 1
%R (R) : YW TS THTIh! H e 15k 31 FIGAT QT <l STl &, ST
g g & I R |
17. ARRYT (A)  : S=I3h 3T T STHIAT S T m-STHIE~I13h 3T ST 8 | 1
%I (R) : prTTeRee Tg Wl FRAfd W eiergi B g1 el § |
18. e (A) : EDTA wegqt ferrs 2 | 1
HR (R) : EDTA # 2 T1ggoH 37K 4 Sileris grel T 8 § |
s -g

19. (a) fr=feiiga # @ i & wlieis forrie i wifd Rl 78 S andl & ? SR i |
OH-, NH}, CH,NH,, H,0 2x1=2

(b) ®FA [Co(NH,); (NO,)ICl, A T T & | &k S HHEIS I
Mg v, am G |

20. T 3R ATgFATaATA Tt oh foTe f o I T 2x1=2
(a) HTgFARTET hl G § et 31freh el @i BT g 7
(b) QI % e forde S % forw uss Emfes weror i |
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15.

16.

17.

18.

19.

20.

Assertion (A) : Vitamin C cannot be stored in our body.

Reason (R) : Vitamin C is fat soluble and is excreted from the body in

urine.

Assertion (A) : The half life of a reaction is the time in which the
concentration of the reactant is reduced to one half of its initial

concentration.

Reason (R) : In first order kinetics when concentration of reactant is
doubled, 1ts half life is doubled.

Assertion (A) : Bromination of benzoic acid gives m-bromobenzoic acid.

Reason (R) : Carboxyl group increases the electron density at the meta

position.

Assertion (A) : EDTA is a hexadentate ligand.

Reason (R) : EDTA has 2 nitrogen and 4 oxygen donor atoms.

SECTION - B

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

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

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

of its linkage isomer.

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.

56/5/2 {1 > g%% P.T.O.



21. (@) () GchiHTh 3T o oy fsaet (Iwafam) TeA 6t g gifem | 2x1=2

(i) Ufefa & -NH,, T  afsFaor 7o 1 w8 PRt foren saswar g 7

JIgan
(b) () Tffa e 3ee < gu StifsRam i hifvw 2x1=2
N, CI”
CH3CH9OH

7

(i) SHTEAS T TUHA T EI=T HifU |

29. frfefiga = fou grfertr foafae - 2x1=2

(a) 9Ty TS TR GRI FARBIY T SHTeefThor
(b) FARIS=IA sl CH,Cl / Ftet AICI, < | siffsran

23. Torelt et AR T Q1T Se W 3Eeh o fetie k 3R AR el B, 1 R
A 2 7 sifac fag A |

24. (a) (i) oW AT H B @ FFHl wa: vafdd e iR % fg Eogg 3R

AG® & 1 T8 (99T /R0TcHeh ) B4 IT18T ? 2x1=2

(i) TS < JET TTFH FI T HIH FATRT |
37T
(b) 298 K 9t 4 & w1 emf Iiehfetd T :
Fe(, | Fe* (0.01M) || H* 1y | Hy (1 bar), Pty
fea 8 Eogey = 0.44 V.

25. TG hi UEifes UTETSgIss o a1y Tfufshan dive | 98 stfufsran fore avg <t Sufefa
H Yy R R ?

56/5/2 {1z > E%%



21. (@) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2

(il)) 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”
CH3CH9OH

(11) Convert Bromoethane to Propanamine.

22. Write equations for the following : 2x1=2
(a) Oxidation of chloroform by air and light
(b) Reaction of chlorobenzene with CH;C// anhyd. AICl,

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

temperature of a chemical reaction is increased ? Justify. 2

24. (a) (i) 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 :
Fe(, | Fe* (0.01M) || H* ;| Hyp, (1 bar), Pty

Given E°Cell =0.44 V. 2

25. Give the reaction of glucose with acetic anhydride. Presence of which

group is confirmed by this reaction ? 2

56/5/2 {13 > g%% P.T.O.



26.

27.

28.

29.

30.

(b)

(a)

(b)

Qug - T

() WHIAH C — O ey TS BT bl 3TYETT HH 1 Bl & ? 3x1=3
(i) F=fafaa = ged FUATS & ° Safeid Hifvw
THTRITSH, S, AT, n-H
(iii) UE O hiTer S8 o foman s gsmar & 2 srffsean € |
YT
() Tr=feriaa shifsran < frnfafy fofe - 2+1=3

H,S0,
- CH;CH, — O — CH,CH, + H,0

CH,CH,OH
(i) ETESEINAT — HATFEeRET JRTHAT I IeTET0T Hied THEATST |

fohee & g & YR W d° 3TRF 1 god oS & |19 Seiagiieh fom=rmd
fafay frmes g A, < P2 | 1+2=3
T HINTT 76 [Fe(CN) 4]~ T AR Ha&sh H5d g Selih [FeF ]> T ol
Heh THA 2 |

[FHT] SRHTSh : Fe = 26]

FfeTRad forg i et o foTu shmor i 3x1=3

(a)
(b)
(©)
(d)

(a)

(b)

(a)
(b)

56/5/2

ThIE 1 UTUHICE, BTESIAacIUN M o AT STITRT T2 hedT |
AT 370t et oht Wit 707 eria § |

I | forea fereTeri <6t gfd 2R STeR 4 Fafia €9 9 g =T |
DNA % &l TS[sh Ush-g8 o L &ld @ |

318 K W 31fiyfeman 1+2=3
2N,0; ) = 4NOy, + Oy, o foru srfurfsran am ufterferd hifse afe N,O;
FATEA RN 1.4 x 103 ms 12|

T WU HITE ST o TTC ty,, = 2t TFEH Fead HINT |

Teh GHIShTT o H1 S=eARR 311fsRa eemisy | 1+2=3

o foe—e W (CH,),N &I o1 # (CH,),NH 1o seha 8, =

HIT |
=0



SECTION - C

26. (a) (1) Whyisthe C— O 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,SO,
CH,CH,0OH K—> CH,CH,- O - CH,CH, + H,O
(i1) Ilustrate hydroboration — oxidation reaction with an example.
27. (a) On the basis of crystal field theory write the electronic configuration
for d® ion with a weak ligand for which Ay <P. 1+2=3
(b) Explain [Fe(CN)g] 3~ is an inner orbital complex whereas
[FeF] 3-is an outer orbital complex.
[Atomic number : Fe = 26]
28. 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.
29. (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 sL.
(b) For a first order reaction derive the relationship tqq,, = 2tg,,
30. (a) Illustrate Sandmeyer’s reaction with an equation. 1+2=3
(b) Explain, why (CH4),NH is more basic than (CHg);N in aqueous
solution.
56/5/2 {15 > g%% P.T.O.
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fC i)

frmfefaa wet ha-smaia e € | STgese i aEuTigEs Tfeu 3t 3Hh wweE %
Wwwaﬁq

31. TgA 4 298 K W faftm @igareti W Siefim KC!I faerm &1 ufatg 3 & & fog
e T & T2 gU U Tetehdl I 1 T Hd g Th T e fohan | 389
o 3T T 550 & 5000 FshvT i Hehve ATeA a.c. Ik I salewe et & ST |
3 Tagm feafa @ wfetrg 1 afehe % o 999Tq 384 =erhal K 3T Hie’ =Tershdl
Ay S OTERToTa foRam ST 37 TRt i Wt w9 & rfaferfad femam |

G | grgar (M) kS cm! Am S em? mol!
1. 1.00 111.3 x 1073 111.3
2. 0.10 12.9 x 1073 129.0
3. 0.01 1.41x 103 141.0
freferfiaa i o I S
(a) TIehIUT o TTY ATCTehdl AT Tl & ? 1

(b) 3G KCI % T A° 150.0 S cm? mol™ 2 @ 0.01 M KC!I i foriem #mn
afhietd shifT | 1

(c) afe uget 4 KCI s ¥ W HC! S fehal BIdT Al 319 A W 1 & T8 HI5 6
oI KC1 o a1 st srve stferes = o6y smfara it | sifae fag Shifs | 2x1

YT

(c) Vg TSt JAHa = &t w1 KC! et o i vt CH,COOH feerr %

T SEUT | TEe shi ot § 3eh J&10T | | Teh Yequ1 feaRaw it 3weh g1 o 31
Teh Y01 511 35 e o | 2x1

56/5/2 E%%




SECTION -D

The following questions are case-based questions. Read the passage

carefully and answer the questions that follow :

31. 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. 1.00 111.3 x 1073 111.3
2. 0.10 12.9 x 103 129.0
3. 0.01 1.41 x 1073 141.0

Answer the following questions :

(a) Why does conductivity decrease with dilution ?

(b) IfA,°of KClis 150.0 S cm? mol !, calculate the degree of dissociation

of 0.01 M KClI.

(¢ 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.

OR

2x1

(¢) 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.

56/5/2
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32. ARt gt
Feehl 8 rfieRrft wfeem stfufran S1 3R S2 gFT frnfafert % amER
FEATITd <l ST Eehell & | Syl & =N 31 TR & Selfeh Sy 2 Teh =0T hl AR
2 | IS 2o HIF & TRarfafy sTaaTam, a8 SRl T fsf e & S sadioen
T, JTafire T & oo, ATt sifterie ST faetes |

freTTa YT % T : Sy,1 sihifee , st & G Rt B ai P
gardT | gig Bl &, HiTh Th Yl foretmes, 3tfirentish 6t v wshuv feufa w aifies
VTS ST 8, HeraEy HisRA0 Holl A Bt & 3 Al fia nfa @ &t 8 1 S 2
rffsma |, freprr St yeran Srfirepties & wshmor fefa i 3R wmmT=ra: ufafda 72 gt 8
ST rerer ST AT BT & | 56 G, e e o S e B TiE Nu
T FETR TR TS IS &, FSeh HRor G St | gig it & 3R sk o
1 Hg T AT 8 | ISR & AT 25 °C T efFreh Fellisged b1 Tl (TIaegaieh 24)
1 IE I (WA 79) # fEe A (S 1) 300000 T 3frh i B} |
2~ SISO <l TG Teshigical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl

Hfgd TAHTr § NaOH o |1 i1 7 &1 ST & | 37d: foeireh bl Yadi sl & Syl 3R
Sy2 GFT SATHTRATST T THTE ST &, T TRemH 9 81 & | 1= 89 %8 9ehd &
o geler gl foretrereh S\ 2 Ffvifshanati o foTu 31geRet Bid & Sfefeh Joiel yefta feremrren
Sy SRS o fTY 3T %e 21d 8 | |TT=id: &5 8 §ehd @ 1oh qaash gallUesh ohi
SreTaH AR S geff foetmrepl o Sy 1 ferafafy w s 8 (35w & fag
STe o |1y THTA) |
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32.

Nucleophilic Substitution

Nucleophilic Substitution reaction of haloalkane can be conducted

according to both Sy1 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
S\2 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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Frafefea gt & s e
(a) Syl H et =i g g ? 1
(b) Tt T I § UIHT A Y Fl a1 B ? 1
(¢) Trafefaa wees gl & & s Sy 2 sifufsran & i srferes srfuframsfier 2 2

(i) CH,—CH,-1 w1 CH,CH, - CI

(i) <:>—cz e <:>—CH2—CZ 2x1
o

(c) Tr=fafad 1 Sy 1 AR  id 37! STl % wed s H Saferd

HifSe ;
() 2-STHI1-2-BfeegeH, 1-sH=eH, 2-SHu=
(ii)  1-STHI-3-HireTeged, 2-siHi-2-aforeteyed, 2-smi-3-Aireieyea 2x1
g -
33. (a) (1) himr TR o wffrfera stfifran fafaw | 1+1+3=5
(i) |G HrEifRacTh T 6l o1 § Ufcearssi 3 hITHI o F9UTh HH =i
qAE ?

(iti) T HIeH A A’ fFht SEF C,H0, 2, aEeeia o @y srfufsean
T % qvETd NaOH Ud ToATSehict o |1 TRE i W n-U=A § 39=Ra &
T | A’ ETESiae THIA o Ty ST3ATed STl 8 3T ST STRISIBH
AT e T eAT & | A’ S g hIfT 3T TR de e aie
& forw arfufran fafau |

AT
®b) () HITA IR TAHTEH 3T | fave i o foru qamies wiemr ffau |
1+1+3=5

(i) VfceETEet 3N HIEHT & o-FTEGIoHT hl Thfe STHfTa I Bt B ?

(iii) C,HgO,, 3 1 Tk Hrsi{eh AT ‘A’ 3T STt - qeeA g1 < Afiieh ‘B’
3R ‘C T 7 | C ITAhd WeRRm TtiTHe g Stfefiehd g ‘B’ 3eutfed
HATR | ‘B’ 1 BISTH AT, TIST ATSH o H1Y TH i T A <l 2 |
(1) ‘A, ‘B’ 3R ‘C’ < ug=™ HIfT |
(2) ‘B 3 CH 9 forHeh! Fuieh I=a B ? ShI0T ST |
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Answer the following questions :
(a) Why racemisation occurs in Sy1 ? 1

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

reaction ?
i) CH;-CH,-Ior CH;CH,-CI

(i) <:>—Clor <:>—CH2—CZ 2x1
OR

(¢) Arrange the following in the increasing order of their reactivity
towards Sy1 reactions :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(1) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-
methylbutane 2x1

SECTION - E

33. (a) () Write the reaction involved in Cannizaro’s reaction. 1+1+3=5
(11)) 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 Iodoform and Tollen’s test. Identify ‘A’ and give
its reaction for Iodoform and Tollen’s test.

OR
(b) (1) Give a chemical test to distinguish between ethanal and ethanoic
acid. 1+1+3=5
(1)) Why is the a-hydrogens of aldehydes and ketones are acidic in

nature ?

(iii)) An organic compound ‘A’ with molecular formula C,Hg0O,
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.
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34. (a) (i) 1M opp foerH 61 31em 1M NaCl foer 1 FaeHmeh 3719 R gl
27 1+42+2=5
() U EmaRiied foel X (Aol ge99™ = 50 g mol~!) & 9I& 78g dwila |
AT T Al SR 919 ¢ TRt 90% T8 T | 'l T X’ T g
gftehfetd hife |
(ili) MgCl, % 10g I 200g IT H HITehT SHTT 7Y fofeA o FLTh H IR
o1 IR VY, I8 A §C foh MgCL, Tuia: foaifsa g1 2 |
(371 % T8 K, = 0.512 K kg mol ™!, #ieR gea@™ MgCl, = 95g mol ™)
Agal
(b) (1) S H USHTE 3T % fTT a1e €T Uk T A 0.5 o fene &1 gren & 2
1+2+2=5
(i) 2 =X faerm § 25 °C W K,S0, % 2.32 x 102g #ieH W &4 a1
TR =1 T g, I8 A 3T 1 i T K,SO, quid: fomifsa &
T g | (R=0.082 L atm K™ mol ™, K,SO, %1 HIeR §89HM = 174g
mol 1)
(iii) 25.6g TR HI 1000g S=(9 H Hie+ W f&ares § 0.512 K &1 369
T | HEHL (S,) 1 HF TN shiTTg |

(S=5fH 6 T8 K, = 5.12 K kg mol ™!, HW 3l T 589 H = 32¢g mol )

35. (a) el TshmuT aca 1 soiagifes fomamd [Ar] 4s2 3d3 B | Eeh! Guntferd atferefieor
STTEATT ! TR T | 1+1+3=5
(b) =t Ffifa Scurei <1 Sooi@ e gT SAffshan qui hifv :
2 KMnO, —2-
(¢) TmafaRaa s fog swro G
(i)  3d GshHur St # feh il HoM T =maw gt R |
(i) o foer ™ 3 Cu™ 31 SEAri 2 ? |
(iii) SIS ohY g I UfFeias e wea # sriaiento Fraerd eutd § |
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34. (a) (1) Why is boiling point of 1M NaC/ 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.

(111) 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 1)

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
(i1) Determine the osmotic pressure of a solution prepared by
dissolving 2.32 x 1072g of K,SO, 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 mol 1)

35. (a) A transition element X has electronic configuration [Ar] 4s2 3d3.
Predict its likely oxidation states. 1+1+3=5

(b) Complete the reaction mentioning all the products formed :
2 KMnO, —2—

(¢) Account for the following :

(1) In the 3d transition series, zinc has the lowest enthalpy of
atomisation.

(1) CuT ion is unstable in aqueous solution.

(111) Actinoids show more number of oxidation states than
lanthanoids.
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Examination, 2023
SUBJECT: CHEMISTRY (043) (56/5/2)

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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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: 56/5/2]

Q. No. EXPECTED ANSWER/VALUE POINTS Marks
SECTION A
1. | (b) 1
2. | (c) 1
3. [ (¢ 1
4. | () 1
5. | (b) 1
6. | (b) 1
7. | (d) 1
8. | (b) 1
9. | (a) 1
10. | (d) 1
11. | (c) 1
12. | (b) 1
13. | (d) 1
14. | (a) 1
15. | (¢) 1
16. | (c) 1
17. | (c) 1
18. | (d) 1
SECTION-B
19. | (a) NH.*, Y
due to the unavailability of lone pair of electrons / cannot act as a Lewis base. Y
(b) Pentaamminenitrito-O-cobalt (111)chloride 1
20. | (a) Because phenoxide ion is more stable due to resonance.

(or any other correct explanation) 1

(b) Add neutral FeCls to both the compounds, phenol gives violet colour whereas
cyclohexanol does not. 1

(or any other suitable chemical test)
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21. | (a) (i)
MNHS
1
SO3
{ Zwritter ion)
(i) Protecting /deactivating -NH. group by acetylation or acylation. 1
OR
(b) (1)
1
(ii)
KCN H./Ni
CHsCH:Bf ——» CH3CH:CN 2 » CH:CH,CHNH, 1
or LiAlH: or Na {Hg) /CzHsOH
22. | (a)
9CHCl, + O, light ., 9cocl, + 2HCI 1
(b)
C1 Cl1 Cl
Anhyd. AICI, CH,
+ CH,CI > +
1
CH,
23. |e Kk increases. e
e Reason: k is proportional to the rate of the reaction/temperature of the reaction. i/z
e E, unchanged/No effect. 72
Reason: E4 only depends on the nature of reactants / depends on the difference between the
energy of activated complex and reactants. 2
24. | (@) (i) E'ci=+ve & AG°=-ve Yo, Yo
(ii) 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
_ o 0-059 [Fe?* (aq)]
(b) Ecen = Ecen — 2 log [H*(aq.)]? Yo
= 0.44 - 2059 log (0'021) 1
2 1)
=044 9999 155102
= 0-499 VV 7
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25. | (a)
CHO
CHO (]?
(CHOH), Acetic anhydl'ide} (CH-O-C-CH,), .
| | 0
|
CH,01 CH,-0-C-CH,
It confirms the presence of —OH groups / five —OH groups. 1
SECTION-C
26. | (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. 1
(if) n-Butane < Ethoxyethane < Butanal < Butanol 1
(iii)) CeHsOCH3z + HX —— CsHsOH + CH3X 1
OR
(b) (1)
CH,-CH,-O-H + H' —> CHG—CHE—‘Q—H 1,
¢ H :
CH,CH,~ Q-+ CH;-CH,~ Oy~ CH,CH,~ 0~ CH,CH, + H,0 .
CH,CH, %9~ CH,CH,—> CH,CH,-O-CH,CH, + H L,
H
(ii)
1.(H-BH,)
CH,~CH=CH, ———5 CH,-CH,-CH,-OH 1
2. NaOH-H2:02
27. | (a) t2g° &g’ 1
(b) [Fe(CN)s]*: CN~ is a strong field ligand / CN™ causes the pairing of the unpaired 3d 1
electrons.
[FeFe]*: Fis a weak field ligand / F~ does not cause the pairing of the 3d electrons. 1
28. | (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. 1x3
(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.
29. | (a)

Rate of reaction = 1 %

Yo
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x14x103=07x103Ms 1 0r7x104Ms1

N |-

(Unit may be ignored)

(= 2303 | IR

Y2

Yo

b
(b) ” R]
_ 2:303 100 _ 2-303 Yo
t9gop = e log Tk log 100
2:303 , 100 _ 2:303 2
t900p = K IogH: e log 10
1
tocor ton = 09100 _ §
99% / *90% log 10
30. | (@)
-+ —
N X X
O O - 1
HX
X=Cl, Br,CN
(b) Combination of inductive effect and solvation effect./Due to greater H-bonding with
water molecules, (CH3)2NH shows more hydration or solvation effect . 1+1
SECTION-D
31. | (a) the number of ions per unit volume decreases on dilution. 1
(b)
a= iﬂ
a =141/150 = 0.94 1
(©)
. 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: A, increases with dilution for both electrolytes.
o Difference: For KCI the A, increases gradually whereas for CHsCOOH, A,
increases
A, O - -
steeply on dilution / In case of CHsCOOH, “'m cannot be obtained by extrapolation of
Am 1o zero concentration whereas for KCI it can be obtained / graphical explanation. 1+1
32. (a) Because of the formation of planar carbocation / sp2 hybridized carbocation. 1
(b) Due to the +I1 effect / electron-releasing nature of the ethyl group in ethanol. 1
() (i) CH3sCHal 1
(ii)
1

<:>—CH2— Cl
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OR

(©)
(i) 1- Bromopentane < 2-Bromopentane < 2-Bromo-2-methylbutane. 1
(if) 1-Bromo-3-methylbutane < 2-Bromo-3-methylbutane < 2-Bromo-2-methylbutane. 1
SECTION-E
33. | (@) (i)
H
H H
\ N 3 | A~
fﬂ=ﬂ'+ Jﬁ=ﬂ-+l:mJiﬂH—!H—(i‘.—ﬂH+H—C
H H H 1
(or any other suitable reaction)
(i) Carboxylic acids have strong hydrogen bonding whereas aldehydes and ketones 1
have weak dipole-dipole interactions.
(iii)
A= CHj - ﬁ - CHy - CH, - CHO / 4-oxopentanal
1
0O
NaOH +1
CH; - ﬁ— CH,CH,CHO : . 2 . cHI 3
ea
0 Yellow ppt 1
A . OH "~ |
CHj; - ﬁ CH,CH,CHO [AeNH 3)p I > CHy C-CH4—CH, - CO0~ +Ag¥
warm || 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).
(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, 1
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
34. | (a)
(1) Dissociation of NaCl/more number of particles in NaCl solution / Value of ‘1’ for 1
NaCl is greater than that of glucose.
(0]
(ii) @ =X,
p
-2 —
R (n1=wa/ Ma=T78/Ma) Y
ps =0-9 p°
w30 [np=22=1] 1
p°-09p° W/ 30 +1 78
p°
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0-1(ﬂ + 1) W
50 50

w = 5-55¢ (or 5¢ if dilute solution is considered)
(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).
(iii) ATy =iKym

i=3
ATy=3x0-512x 2 x 100
95 * 200

ATb:0-81 Kor°C

Yo

Yo

Yo

Yo

Yo

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

232 x10 2

Ix —/————
174 x 2

= 4-88 x 1073 atm

(i) ATp = Kr W2, 1000

My w

0-512 = 5.12 x 220 1000
M, 1000

x 0-082 x 298

M, = 256

S x x =256

32 x x = 256
256

X =

—— =8i.eS
32 8

Yo
Yo

Yo

Yo

Yo

Yo

Yo

Yo

35.

(@) +2, +3, +4, +5 (any two)
(b) 2KMnO4 —2 5 KoMnO4 + MnO, + O,

(c) (i) It has d10 configuration / absence of unpaired electrons in d-orbitals resulting in
weak metallic bonding.

(ii) Cu™ ion (ag.) undergoes disproportionation to cu®t (ag.) and

Cu/2 Cu* (ag.)——> Cu®* (aq.) + Cu.
(iii) Due to comparable energies of 5f, 6d, and 7s orbitals /less energy gap between 5f, 6d,
and 7s orbitals / 5f orbital not as buried as 4f orbital, so can participate more in bonding.
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