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T e
FrfafRaa fc = aga aagr & gfey 3R 3 q1e i :
()  SEFH-UTH F7 35 Fo7E | G 5o 3T 8 |
(i) FH-7F 9T @S 7 AyIfGia 8 —@us &, @, T, TTAqF |
(iii) @UB-F : Jo7 G 1 & 18 7% Tglashedid bR % Wh-U% 3% & Jo7 8 |
(iv) TUB-T:F¥7TEIT19 T 25 a% 377 TG-ITIT IR % §1-§1 3% & Fo7 & |
(v)  GIB-T : F97 G&IT 26 T 30 7% TG-IFTH1T FHR & d4—li7 3l & Fo7 & |
(i) TUS-F: Y97 G131 U1 32 FH SIRT TR-TR 351 & Fo7 & /|
(vii) @UE-F : Y97 &I 33 & 35 % I bR 3 -9 3] & 7 & |
(viii) ¥¥7-97 4 G [d%eq 787 o2 71 2 1 72y, @vs-@ 3 2 yv1 4, Gus-7 3 2 ¥l
T, GUs-g 3 2 ¥¥) 4 79T @US-F & 2 Fo 7 AR 9T &1 FIFe 1637 T & /

(ix) PP B IFNTalATE /|

GUg -
1. [NiCl,]% %1 Jraehid 30 3 : 1
(a) 1.82 BM (b) 2.82 BM
© 4.42 BM (d) 5.46 BM

[FCHTO] ShHTeh : Ni = 28]
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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.  The magnetic moment of [NiCl,]* 1
(a) 1.82 BM (b) 2.82 BM
(c) 4.42 BM (d) 5.46 BM

[Atomic number : Ni = 28]
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2. 25 °C W o i TE 1 o foe Frafafaa srenfires o srtes wmw ge

A T B = C + Dy

TR (A, )/mol dm~3 | SRR [B]/mol dm3 IR 9/mol dm—3s~!
3.0 x 1072 2.0 x 1072 1.89 x 10~
3.0 x 102 4.0 x 102 1.89 x 1074
6.0 X 1072 4.0 x 1072 7.56 x 1074

A, 3R B, % Tl Hife =M1 8 ?

(a) NG EGiR

(b) ERL Nl

(c) T A

(d) T qUH

3. Tmfafad o soiwge fava Al w femm i :

Sn2+

Fe3+

(aq)

(aq)

— 2+ o —
+e  — Fe (aq)E—+O.77V

B oTefl Tora: gafaq stfferan o fou o stfiferan st fava w2 2

3
(b) 2 Fe*

2+ 2+ o —

() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sny E°=+091V

@ 2 Fe3+(aq) +Sny — 2 FeZ*

(aq)

+8n% E°=+168V

4. 9= 4 @ F9 A1 I 31Ul SAaie HrRishH B W SR T ¢

(a) TR TA (b) = IA

(© Hy-0, e o (A b a
5. Ta=fafad tomigica 8 9 feraen stierefientor 1 g 2

(a) SIATA (b) IH-2-307eA

© 2-ARII-2-37Td (d) 3-ARRIA-2-37Td
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2.  The following experimental rate data were obtained for a reaction carried

out at 25 °C :
Ag T By = Cg * D
Initial [A ,]/mol dm=3 | Initial [B,))/mol dm= | Initial rate/mol dm—3s~!
3.0 x 102 2.0x 102 1.89 x 104
3.0 x 102 4.0 %102 1.89 x 104
6.0 x 102 4.0 x 102 7.56 x 104
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
3.  Consider the following standard electrode potential values :
Fe3+(aq) +e > Fe2+(aq) E°=+0.77V
What is the cell reaction and potential for the spontaneous reaction that
occurs ?
(@ 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +8Sng E°=-091V
() 2 Fe3+(aq) +Sn — 2 Fe2+(aq) + Sn2+(aq) E°=+091V
() 2 Fe2+(aq) + Sn2+(aq) — 2 Fe3+(aq) +Sn E°=+091V
d 2 Fe3+(aq) +8Sn — 2 Fe2+(aq) + Sn2+(aq) E°c=+1.68V
Which of the following cell was used in Apollo space programme ? 1
(a) Mercury cell (b) Daniel cell
(¢ Hy-0, Fuel cell (d) Dry cell
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
56/5/3 {5 > P.T.O.



6. THIOR TRl I TS &
(a Scm2 mol! () S cm? mol™?
(¢ S1cm?mol! (d S cm?mol

7. Tmafaiea 1.0 M Siefia faoemi 8 @ s Afiehan feaies s/ g ?
(@) NaCl () Na,SO0,
(¢ CgH, 504 (d) Aly(SOy,

8. T 3ruad o @ forad hgtet g ol AN Torg (+) gRT U atg @ 3ifera fepam e
27
(a) CH,C*HBrCH, (b) CH,C*HCICH,Br
(0 HOCH,C*H(OH)CH,0H  (d) CH,C*Br,CH,

9.  arfufsra
CgH;NH, + CHCl; + 3KOH > A+ 3B+ 3CH3@G A&
(a) CgH,NC (b) C,H,CN
€ CgH;CI (d) C,H,NHCH,

10. W H B-weliee e gt e o 9 forereh! gorfdi & 2
(a) TIfHeR GCET (b) Tecfiaes g
() Tfcfiersh T (d) =R T

11. T IV d% IR 374 3rfsramd iR enis 15 2 -

I. 2CF - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. Nat+e — Na
IV. 2H*+2e — H,

T ¥ & & g1 Afufsrd aga i guredia & 9 d@ig dev-sa (sgd) #
I - 3ATEeH foha ST 8 2

(a) 13MIII (b) I3MWIV

() II3WII @ II3ARIV
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6. The unit of molar conductivity is 1
(a Scm2 mol! () S cm? mol™?

() S1cm?mol! (d) S cm?mol

7.  Out of the following 1.0 M aqueous solutions, which one will show largest

freezing point depression ? 1
(a) NaCl (b) Na,SO,
() CgH,,04 (d) Al,SO,),

8.  Which of the following molecules has a chiral centre correctly labelled
with an asterisk (*) ? 1

(a) CH,C*HBrCH, () CH,C*HCICH,Br
(¢ HOCH,C*H(OH)CH,OH (d CH,C*Br,CH,

9. In the reaction 1
C¢H;NH, + CHC/; + 3 KOH — A + 3B + 3C the product A is
(a) CzHZNC (b) CzH;CN
(c0 CgHCI (d C,H,NHCH,

10. PB-pleated sheet structure in proteins refers to 1
(a) primary structure (b) secondary structure
(¢c) tertiary structure (d) quaternary structure

11. Four half reactions I to IV are shown below : 1

1. 2C - Cl, + 2e~
II. 40H —> O2 + ZHZO + 2e”

III. 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 IITandIV
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12. TShAT GT3T 3T I F1 TUIYH S8 Scoleh ohl HiTd TG i AT ST & ?
(a) A TATH (b) I AR T
() Thsmg = famfor (d) UNEa JTTeRfTeRtor STt

13. ArEge=ia o1 vaefa § sl s % o = 8 9 3 e st g T8
B 2
(a) LiAlH, (b) H,/Ni
(¢) Fe IR HCI (d) Sn 3 HC!

14. =1 8 & fopgept pK, 7 =am 7
(a) CH,— COOH () O,N-CH,- COOH
(¢) CI-CH,-COOH (d HCOOH

A AT 15 8 18 % 7Y, @ e feu 1w & — 6 T 1 31fieRed (A) 791 g8t i

%R (R) g1 3ifera foham R | 39 WAl & @ SR A= feu et (a), (b), (c) 3R

(d) ® | TR G |

(a) IR (A) 3R HWT (R) ST TE & 3T HRO (R), 3TMeher (A) hl 9l =men
HATE |

(b) IR (A) 3R R (R) THI Tl &, g HRU (R), TR (A) i 72
ST & AT 8 |

() 3R (A) T ], T HRU (R) TeTd 2 |

(d) B (A) TeTd B, T H (R) HEl € |

15. AU (A) : DNA 31 RNA 3usti i fig favmeshia aies, 9= w1kt 3R
BIEhe THE B firetent o+t Bl 2 |

@R (R) : fFAsTergs 3N YfFasnaee wiehe Tgg il ufefa § e
T et 2 |
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12. 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

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

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

14.  Which one of the following has lowest pK, value ? 1
(a) CHy;—COOH () O,N-CH,- COOH
(0 Cl-CH,-COOH (d) HCOOH

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.

15. Assertion (A) : The backbone of DNA and RNA molecules is a chain

consisting of heterocyclic base, pentose sugar and phosphate group. 1

Reason (R) : Nucleotides and nucleosides mainly differ from each other

in presence of phosphate group.

56/5/3 {9 > P.T.O.



16.

17.

18.

19.

20.

21.

22.

AN (A) ;TR Y wife TAfis wa Al gl Tebr <t Jtfufran W ey
BT R | 1
w1 (R) s Sfeer Afferanat & fo arfogehdn o1 g 31 721 Biar |

AREBYT (A)  : VeI TaeH § 3ifm I e o, B-3THJH HIEiA AfEh Eare | 1
%R (R) : T h BT o1, B-3TETH HIai- AMTeh TIRA 8 4 3 |

A (A) @ [Co(NH,), SO,] Cl, Taear Argge faerm & @ne awhe s@gu gt | 1

%R (R) : T TR Biet Cl- 31k SO, 2~ AR ¢ 2 |
Qs -9
HHTA 37 ATgFtgaeqra I o fore e & I i 2x1=2

(a) UTEFATEIFAIC i Gl § hiFTe 3TTeh STrefta F:T gaT & ?
(b) i o Te fardie A & fofu wes T Thieror e |

(a) Tr=faRad o § wia o wfiefis forie 61 wifd & T8 Hghd 8 7 SR R |
OH-, NHj, CH,NH,, H,0 2x1=2

(b) @HA [Co(NHy); (NOICL, @ T & 2 | 36k Sl GHEAS H
g3 . w . A e |

fopelt Tramafes Srfiifsran 1 10 SgM W IHeh 97 R k 3R Wik Sl E, 1w
B2 ¢ sifac fiag il | 2

iRt wfeeemas stffren & wfa 2ada stfiframiian =i 7€ g0 & 7 & R
AT | 2
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16.

17.

18.

19.

20.

21.

22.

Assertion (A) : Order of reaction is applicable to elementary as well as
complex reactions.

Reason (R) : For a complex reaction molecularity has no meaning.

Assertion (A) : The final product in Aldol condensation is always a, B-
unsaturated carbonyl compound.
Reason (R) : a, B-unsaturated carbonyl compounds are stabilised due to

conjugation.

Assertion (A) : [Co(NH,); SO,] Cl gives a white precipitate with silver
nitrate solution.

Reason (R) : The complex dissociates to give C/~ and SO 42‘ ions.

SECTION - B

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.

(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.

What happens to the rate constant k and activation energy E_ as the

temperature of a chemical reaction is increased ? Justify.

Why haloarenes are not reactive towards nucleophilic substitution

reaction ? Give two reasons.

56/5/3 {1 > P.T.O.



23. (a) (i) =W e H B @ Freh wa: vafda i sl & fie oy iR
AG® % %91 9% (4-TcHeh /R0TTcash) B =TRY, ? 2x1=2
(i) TS % ST TTEH T UgAT (a9 FATST |
JAYar
() 298 K W =7 T T emf Iienford Hifse
Fey, | Fe2* (0.01M) [|H* 15y | Hyg, (1 bar), Pty
fom 2 Eogg = 0.44 V. 2

24. (a) (1) FchHlIh 37 o foru fSaet (Iwanfay) A i g Titaw | 2x1=2
(i) Ufefa & -NH,, Tg & wfsFaor ywme 1 w8 Frifa B s asarg 2
JAYar
() () e e 3ee < gu StifeRan i hifvw 2x1=2

CH3CHoOH

(i) ST T Ui § 1= HIfT |

25. TEEhIY I ERSIAUAUHIA o T TH i i TR GRT | 39 iffshen @ fopa Tmg
H ufeafa hr g ardt 2 ? 2

gug — 7

26. Tr=ferfaa forgi o Seroi = forw sHmor s 3x1=3
(a) TOIhIE T UIUEICS, BTESITRICIUR I o T STIHTHAT T8 hidT |
(b) THT 3T @ Sht it 07 S ¢ |
(c) & foer faerfimt 61 gfd gur smer # fafia v @ g+t =fzu |
(d) DNA T T -G8 & [H B 3 |
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23. (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 :
Fey, | Fe2* (0.01M) || H* 1y | Hy, (1 bar), Pt

Given E°Cell =0.44 V. 2

24. (a) (1) Draw the zwitter ion structure for sulphanilic acid. 2x1=2
(i1)) How can the activating effect of -NH, group in aniline be

controlled ?
OR
(b) (1) Complete the reaction with the main product formed : 2x1=2

CH3CH9OH

(11) Convert Bromoethane to Propanamine.

25. Give the reaction of heating glucose with hydroxylamine. Presence of

which group is confirmed by this reaction ? 2
SECTION - C
26. 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.

56/5/3 {13 > P.T.O.



27. (a)

(b)

28. (a)

(b)

29. (a)

(b)

30. (a)

(b)

56/5/3

freeat & R & MR W 44 % U yee &7 R % o1y o o=

foftge foesh ffw A, > P2 |

1+2=3

[Ni(H,0),]%* %1 foerm g0 g1 @ 9g [Ni(CO),] 1 foeie T | same

HT |
[FCHTO] ShHTeh : Ni = 28]

() WHIAEH C — O ey TS BT bl TSI HH &1 gl & 7 3x1=3
(i) fr=faRaa s agd FuAs & 0§ i i

TATRATSE, S, FATA, n-SH
(ii) UfrEer @ e o8 forfa foman s aepar 2 2 srfvfsran &fv |

JAYar
() Tr=feRaa sififsran i fopanfafer forfae 2+1=3
H,S0,

CH,CH,0H % CH,CH, - O - CH,CH, + H,0
(i) BTSSISIAA — STTeRTehTuT SRR ol IETEl Ufgd THesY |
Teh HIShT0T o |1 SreAmrr AR gsu | 1+2=3
S fae=™ & (CH,),N #t gen & (CH,),NH =1 amehi 7, =men
T |
318 K 9T 31f8rfsmann 1+2=3
2NyO; ) = 4NO, () + Oy, % Tore srffsran a9 wfterfera ifer afe NLO;

HFATEAH A 1.4x 10 ms 1 |
Teh WU hife MR o TTC ty,, = 2tq,, T FcT= HIT |



27. (a)

(b)
28. (a)
(b)
29. (a)
(b)
30. (a)
(b)
56/5/3

On the basis of crystal field theory, write the electronic configuration
for d* with a strong field ligand for which A, > P. 1+2=3

A solution of [Ni(H20)6]2+ is green but a solution of [Ni(CO),] is

colourless. Explain.

[Atomic number : Ni = 28]

(1) Why is the 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
(1) Give mechanism of the following reaction : 2+1=3
H,SO,

CH,CH,OH K—) CH,CH, - O - CH,CH, + H,O
(11) Ilustrate hydroboration — oxidation reaction with an example.
[Mustrate Sandmeyer’s reaction with an equation. 1+2=3

Explain, why (CH4),NH is more basic than (CHy)3;N in aqueous

solution.

For the reaction 1+2=3

2N205(g) — 4NO

calculate the rate of reaction if rate of disappearance of N2O5(g) 18

1.4x 103 m s L.

For a first order reaction derive the relationship tgq,, = 2tg,

{15 > P.T.O.



Qs - ¥

frmfefaa we wa-amaia s € | 3o 1 wEuHigEs 9feu 3R 3Eh wwe &
Wwwaﬁq

31. iRt wforeemem

Feiteehl § AfeRtrlt gfaeemes siffra S 1 3t S\ 2 i franfaferi & sEm
TEATIAA 1 ST Fehell & | Sy 1 &1 RO 1 AR g Tafh S2 Toh =01 3ht fUlhan
2 | 1S 2IUoohd shid & Rl stoamam, o sen! W it T & S8 dieeh
LT, STATTE THE o TOTH, AR 3Tt 3R foem® |

foemre gar & wwma ¢ Sy 1 Afufsrn #, sifiertes & wrmon fRufa it 3R fem
gardT | gig Bl 2, Hifh Th Yo foretes, 3tfirentish 6t v wshuv feufa w aifies
SHTE ST 8, Ferea®d HlsRAT FHofl A Bl & IR STl st fd &8It § | Sy2
srfirfpan H, fhrar <hY g stfirentier & Tshror ferfe 1 TR wmar=r: itafda T2 g 2
3R haer a9 TS0 BT B | 39 G, g Tt b1 gskHor fRufa it e Nu
T e ST T USdl B, Traeh sror afshawn St o gig a8 3 srfirfren am
1 Hg T AT 8 | 3STEW % foAT 25 °C T e FeAllisged b1 Tl (T 24)
1 3ren wel (WEgdi 79) § feed S (Sy1) 300000 AT A i Ear B |
2-SIHISISA <l TG Teshiaical § NaOH o |11 SR 97 (S 2) 31 3TU&T 40% Sl
Tfed T § NaOH o €191 g1 ¢ 81 ST @ | 37a: etk i gaar &1 &1 Sy 1 31K
Sy2 GHI SATRATST T ITe STetaT @, W TR e 8id € | 9T 89 8 S9hd §
fop goiet el foretrass S\ 2 ffsranati & o s1gRe Bid 8 wfeh Tl geffa foretrass
Sy 1 Ffufsransti & fofe srqee 81d € | 9TT=rd: g9 e Tehd & o e Reiitesh
i iR sea yei foemrel § Sy 1 frnfaty o snemia 8 (I3 & fag
ST o |1 TSHTA) |

56/5/3




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 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 Sy2 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).

56/5/3 {11 > P.T.O.



Frafefea g & s e
(a) Syl H et =i g g ? 1
(b) et T I § UIHT A Y i BT B ? 1
(¢) Trafefaa yees el § & i Sy 2 sifufsran & i srfees srfuframsfier 2 2

(i) CH,—CH,-1 w1 CH,CH, - CI

(ii) Cl 3@ CH, - Cl 2x1
YT
() FrfeRaa #1 Sy 1 tfufsranati o fa et stfufsramsiiera & Sed #u § =afera
Hifo
() 2-51-2-AfUeeRH, 1-SHU=H, 2-SHIu=A
(i)  1-5T91-3-HfUeTeeH, 2-5HI-2-HIUeTsgeH, 2-51-3-Hirerege 2x1

32. TgA + 298 K W faha @gareti W S KC/ faem &1 gfatig 3@ & @ fog
e T & T2 gU U Tetehdl I 1 T Hd g Th TANT e fohan | 389
7 ST €M1 550 & 5000 <01 TfT HhUE AT a.c. Wk i SECEH 5 § FeT |
3 fagm feafa @ vfetrg 1 afehe % o 999Tq 384 =erhal K 3T Hie’ =Tershdl
Ay I ORI foRarm 3TR 319 WTgTehl o1 ARl &9 | HATHTAREd fopa |

FH T | gigar (M) kS cm! Am S em? mol!
1. 1.00 111.3x 103 111.3
2. 0.10 12.9x 103 129.0
3. 0.01 1.41 x 1073 141.0
FrafaRaa weat = 3w e
(a) IIehLUT o TTY ATCTehdl T Tl 8 ? 1
(b) 3G KCI % T A° 150.0 S cm? mol™ 2 @ 0.01 M KC!I & foriem w1
TiEhfeTd ShIfTT | 1

(c) afe uget 4 KCI s ¥ W HC! Sy fehal BIAT Al 319 A W 1 & 718 S5
ot KCI o ot <Y 3rder 31fires o1 vy mafera it | shifacy fag Hifs | 2x1
HAYUET
(c) TEH o HgUISt JAHa 3 3¢ AT 1 KC! T % ¥ w CH,COOH ferera %

T SEUT | TEe shi o1 § 3deh ST | | Teh Yeqo1 feIRaw it 35eh g1 o1 31
Teh J&T0T T 399 e o | 2x1
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Answer the following questions :
(a) Why racemisation occurs in Sy1 ?

(b) Why is ethanol less polar than water ? 1
(c)  Which one of the following in each pair is more reactive towards Sy2

reaction ?
i) CHy;-CH,-Ior CH;CH,—-Cl
(i1) Clor CH, - CI 2x1

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

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(11) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane, 2-Bromo-3-
methylbutane 2x1

32. 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 cm! Am S em? mol!
1. 1.00 111.3x 1073 111.3
2. 0.10 12.9 x 1073 129.0
3. 0.01 1.41 x 103 141.0

Answer the following questions :
(a) Why does conductivity increase though the conductivity decrease

with dilution ? 1
() IfA,° of KClis 150.0 S cm? mol !, calculate the degree of dissociation
of 0.01 M KCL. 1

(¢ 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
(¢ 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
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33. (a) (i) ok fufsren o wfefera stfufsran fafew | 1+1+3=5
(i) G HrEifracTh T 6l o1 § Ufcearssi 3 hITHI o F9UTh HH =i
BdE 7

(iti) T HIeH AR A’ FFhT EF C H,0, 2, eEeeia o @y srfufsran
H & 9vad NaOH T TTgehial o A1 TH i T n-U=A § TUaRd &l
T | ‘A’ ETESiae THIA o Ty S3ATed 1T 8 3R €FTeHeh STRISIhH
AT 2T TR a1 @ | ‘A’ Y Tga i ST SIS qu e s

& foru arfirfspan fafigu |
AT
(b) () VA A IR WHEH A ¥ faug @ & fou wamfe e
fafay | 1+1+3=5

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

(iii) C,HgO, ITHH 1 Th Heli-eh AMfireh ‘A’ A Fei- eI g <l Afreh ‘B
3R C AR | ‘C’ 3Tliha IR THTE R Sifaiishd B1eh ‘B’ IcdTfed
2 | ‘B’ ol Gifea™ <1901, ISl <1gH o |1 TH il TWHIT a1 2 |
(1) ‘A%, B’ 3 C <l = hif |
(2) ‘B 3 CH A forHeh! Fuieh I=al BT ? ST ST |

34. (a) (i) 1M o foaer 61 3Ue 1M NaCl foee o1 Ja2Hmeh 3T a1 g

27 1+2+2=5

(i) U AR foed X (Aol &8 = 50 g mol~1) &l I« 78g s+ §
AT T A 3R 9159 € TRt 90% T8 AT | 't T X’ T g
Ui ferd IS |

(ili) MgCl,% 10g I 200g T H HITHL SAIE 7Y e o FaYAH H 379
o1 IR VT, I8 A §C foh MgCL, quia: foaifoa g1 2 |
(71 % T8 K, = 0.512 K kg mol ™!, #IeR g™ MgCl, = 95g mol ™)

YT
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33. (a)
(b)

34. (a)
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(iii)
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(i)

(iii)

@)

(i)

(iii)

SECTION - E

Write the reaction involved in Cannizaro’s reaction. 1+1+3=5

Why are the boiling point of aldehydes and ketones lower than
that of corresponding carboxylic acids ?

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
Give a chemical test to distinguish between ethanal acid and
ethanoic acid. 1+1+3=5

Why is the a-hydrogens of aldehydes and ketones are acidic in
nature ?
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 boiling point of 1M NaCl solution more than that of 1M
glucose solution ? 1+2+2=5

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.

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

<D P.T.O.



(b) () w4 H THIEH 3 o T 9T 8% U I TH 0.5 o ehe T gral
2?7 1+2+2=5

(i) 2 e foerA § 25 °C W K,S0, % 2.32 x 102g °ieH W s 911
T =1 T g, I8 W gY FId it T K,SO, quid: foanfsa &
T2 | (R =0.082 L atm K-! mol™!, K,SO,, 1 AR &50M = 174g

mol1)

(i) 25.6g TR I 1000g S=(4 H =ed W f&umss d 0.512 K 1 37701
BHT | oL (S,) 1 G TReh{eTd HIfT |

(8=t o T K, = 5.12 K kg mol ™!, et 31 WA g7 = 32g mol )

35. (a) Cr3*H 3Ryfeid Sorareiqi <hl H&T fetfiau | 1+2+2=5
(Cr T TRHTY] SHHTh = 24)
(b) THfifa 3carel 1 3eerg e gu stffsran ot hifsr
Cr,0,% + 3H,S + 8H* —
(¢) Tfefaa & wro s .
(1) +3 e § SR % U Fe2* sl qor1 § Mn2* 31feres il gian g |
(i)  HTOR T STETET &Y Y A B2+, T 218 |

(ii) [Xe] 4f76s2 seiaeieh fa=mg afgd Eu2* U Jeet 319919 2 |
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(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 = 32¢g

mol1)

35. (a) Write the number of unpaired electrons in Cr3*.
(Atomic number of Cr = 24) 1+2+2=5
(b) Complete the reaction mentioning all the products formed :
Cr,0.%~ + 3H,S + 8H" —
(¢) Account for the following :
(i) Mn?*is more stable than Fe?" towards oxidation to +3 state.

(11) Copper has exceptionally positive E§42+/M value.

(iii)) Eu?* with electronic configuration [Xe] 4f76s2 is a strong reducing
agent.
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