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39 J97-97 7 33 97 & | @HT I AT & |

T8 9797 9id GUS] 4 [F9Tford & - @UE &, &, T, TG F |

GUE & - J77 G&I1 1 & 16 7% Tglaecdid JhR & o7 & | I&% Jo7 1 3% &1
g/

GUE G - J97 &I 17 @ 21 7% 317 Tg-ITRIT FHR & ¥97 & | IA% 97 2 37!
#E

GUE - §o7 G&I7 22 T 28 7% TY-IF0T FbI F J97 & | J9% 597 3 3% &1 8 |
U T - J97 T&IT 29 TIT 30 HT-3TTRT F97 & | T Jo7 4 31 &7 & |

GUE & - J97 G771 31 G 33 53T BN & Y97 8 | I4b 7.5 3H] & 3 |
J97-97 § TuF ey T8 1397 7 8 | TE, @vs & & Sflaiks 3 T @vsl &
FT JF1 7 AR a5y HT 797 1397 T & |

&7 § 19 grecanad TSl & 1o/g 3777 F97-97 & |
Sogpeict HT 3T afetea 2 |

@usg <h

Yo7 G311 E 16 % Fglascdid Jhr & 1 3% & J97 5 /| 16x1=16

1.

frfciRaa wem wehuur oot & Tl § @ fopgehl g oA TTd I=aw
ruferd g 2

(A) A (Z = 26)

(B) HT (Z = 25)

(C) ShIfEm (Z = 24)

(D) a+feTm (Z =23)

frfifaa. Afeel @ SE-A1 HIfHE TIEEEES (CrO3) R SATIhd Bt
HIEH T ?

(A) " (CH3),CH - CH,OH
(B) CH3CH,CH,0H

(C) (CHj3)3C - OH

(D) CHg - CH, - (|:H — CH,

OH
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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.

This question paper is divided into five sections — Section A, B, C, D and E.
Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E - questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.
Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16
Which one of the following first row transition elements is expected to
have the highest third ionization enthalpy ?
(A)  Iron (Z =26)
(B) Manganese (Z = 25)
(C)  Chromium (Z = 24)
(D) Vanadium (Z = 23)

Which of the following compounds will give a ketone on oxidation with
chromic anhydride (CrOg) ?

(A) (CH3)9CH — CH,OH
(B) CH3CH,CH,OH
(C) (CH3)3C - OH

(D) CHy- CH, — CH - CHj
|
OH

56/1/1-11 3 VIV P.T.O.
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3. DNA dF geehi § § q 9 p-D-2-fsatioaizay 3R fown=shia & aid

g | | Uk e
&) T

(B) WIEHINH TFdA
(C) EoHeh 37
(D) gt

4.  Torelt fogga-oraerey &1 faa=e § S0F 8 W, e 81h HIh

(A)

(B)

(C)

(D)

Ted T F Ak BT 2
1 TS T BT 3
1 I WH BT 3

H3d T ¥ HH BT @

5.  3fufshar X + 2Y — P& fau, a1 f5m 1 3Taehed &9 Tifienton @ -

(A)

(B)

(®)

(D)

56/1/1-11

2d[P] -d[Y]
dt- dt
—d[P] -d[X]
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+d[X]_—d[P]
dt —  dt
—2d[Y] +d[P]
dt dt
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3. Two among the three components of DNA are 3-D-2-deoxyribose and a

heterocyclic base. The third component is :
(A) Adenine

(B)  Phosphoric acid

(C)  Sulphuric acid

(D) Uracil

4, For an electrolyte undergoing association in a solvent, the van’t Hoff

factor :

(A) is always greater than one
(B)  has negative value

(C)  has zero value

(D) is always less than one

5. For the reaction X + 2Y — P, the differential form equation of the rate

law is :

o 24[P]_—d[Y]
dt dt
—d|P| -d|X

w =il -d[x]
dt dt

o +AX]_-d[P]
dt dt

o —240Y]_+d[P]

dt dt

56/1/1-11 5 VIV P.T.O.
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6. g Aifies I Sy 1 Affskan srcafess sioar @ et 8, 98 8
@A) (O—Br

B) { )—CHy-Br
) (O—Br
(D) ¢ >—Br

7.  UHicH A PCl; h G190 ATUTGHAT Hieh <dl & :
(A) Cl-CHy-COCI
(B) Cl-CHy- COOH
(C) CH3-COCI
(D) CCl; - COOH

8.  Ufcegss A AEAIEESH 1 ST Ush IS R
(A) TR T
(B)  SIRIRET WIS <1
(C) TR SfdeaTdH i
(D) ST TfcrEeiTas oht

9. I Tt § 99 1/T & 1Y log k &1 UTH Wil AT &, d Teh Hieff
@1 9T gt 2 et

(A) m%%aﬁim:@@Eaél

(B) mA%aﬁsﬁm@g%%

©) m_;]; 2 3R 39S log A £ |
_E o

D) <« a 3 37d:ES log A 2 |

. 2308 R ogAE
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6. The compound which undergoes Sy1 reaction most rapidly is :

A O Br

7. Acetic acid reacts with PClg to give :
(A) Cl-CHy-COCl
(B) Cl-CHy;-COOH
(C) CHs-COCl
(D) CClg-COOH

8. The formation of cyanohydrin from an aldehyde is an example of :
(A) nucleophilic addition
(B)  electrophilic addition
(C)  nucleophilic substitution
(D) electrophilic substitution

9. In the Arrhenius equation, when log k is plotted against 1/T, a straight
line is obtained whose :

(A)  slopeis %and intercept is E,.

-E
(B).  slope is A and intercept is —2 .
(C)  slope is —2 and intercept is log A.
RT
(D) slopeis _ and intercept is log A.

56/1/1-11 7 VIV P.T.O.
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10. Ufcera 3Ee 6l Gifeay Uewhigarse o 1Y 7RI ERT 2 &4 <Al had @ :
(A) T Afafspa

(B)  TsH-ImA arfrfsram

©) faferra gy

(D)  hicd IATHlRAT

11. Tmfafeq UehEidl o1 95 ToReh T gl Hsiad i gHdaT sl a8t
F
(A) (CH3)3C —OH > (CH3)2CH —OH > CH3CH2 — OH

(B) (CHg)yCH — OH > CH3CH, — OH > (CH3)3C — OH
(C) CH3CHy— OH > (CHg)oCH — OH > (CH3)3C — OH
(D) (CHg)9CH — OH > (CH3)3C — OH > CH3CHy — OH

12. TRIE % DHH-H ThEHS GHE TE H TRIT Tk =shi aHIUHIEA SR
TS FTEE1 T 0 hd § 2

(A) C-4W Ufcsgse T AN TESIFad 998
(B) C -5 Ufceases Tz 3R TEgiaad 9g
(C) C—4WFHIIH gYg 3N RS TIg
(D) C-—5WHIIH g N eI g

Uv7 &7 13 & 16 & o710, 31 &7 130 710 § — G74 vk &1 sifiesoaT (A) @am
gat &1 HROT (R) GRT 3iieha a1 747 § | 37 941 & @gl 3¢ 719 130 7T HIgT
(A), (B), (C) 3i(D) ¥ @ g7a Fiferw |

(A) - AT (A) 3R SR (R) SHT Tal & 3T SRl (R), AT (A) i
gl SITSAT Ll 2 |

(B)  31fWeheM (A) 3R HRU (R) THI Hal &, T SR (R), AR (A) Hi
Tl AT 7T HT 7 |

(C) AMNYHIT (A) TE 8, Trg RO (R) TTTd 8 |
(D)  FAhe (A) TTeld B, W ROT (R) W& ¢ |

56/1/1-11 8 PAARMAMAMAAMAMAANAN
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10. The reaction of an alkyl halide with sodium alkoxide forming ether is

known as :

(A) Wurtz reaction

(B) Reimer-Tiemann reaction
(C) Williamson synthesis

(D) Kolbe reaction

11. The correct order of the ease of dehydration of the following alcohols by
the action of conc. HySOy is :

(A)  (CHg)3C — OH > (CH3),CH — OH > CH3CH, — OH
(B) (CHg)yCH — OH > CH3CH, — OH > (CH3)3C — OH
(C) CH3CHy— OH > (CHg)oCH — OH > (CH3)3C — OH
(D) (CHg)9CH — OH > (CH3)3C — OH > CH3CHy — OH

12. Which functional groups of glucose interact to form cyclic hemiacetal

leading to pyranose structure ?

(A) Aldehyde group and hydroxyl group at C — 4
(B) Aldehyde group and hydroxyl group at C — 5
(C) Ketone group and hydroxyl group at C — 4
(D) Ketone group and hydroxyl group at C -5

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) © Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

56/1/1-11 9 VIV P.T.O.
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17.
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S7HHIT (A) : I ° NaCl firame I3 @« fedies § 1993 Sfara fomam St 8
FRI(R): A H NaCl fe=ifoa g1 s @ |

SHFIT (A) : Zr AR Hf T JAFHLT HieA 7 |
FRU(R):  AIAIAS AMHaA b SR Zr 3R HE H ot wmm gt & |

3714% 97 (A) : Cl — CHy — COOH i 398t THigeh 3T 1 pK, I =@
BT R |

FRU(R):  FAT  SoddgE U (<) uwE Wit 7 foew
Cl - CH, — COOH @1 37l 31fiaiequr §ig Sfrn 2 |

SfYFHYT (A) : ST Y o T Uel Yool 8 |

FRU(R):  UHed O 932N TN W OSUME HevTivG SorR | I,
TG h HRUT T oh oI A Ty BT & |

Qs @

I gFele i fova aienfera Hifve e Fe?* a1 <l |igdt 001 M 2 |

(298 K W E po2+/p = — 0-45 V) [fe 11 2 : log 10 = 1] 2

srfufspan 1 erfogerar aftnfia e | 1 e uftfeyfa sase Sed
fgemfuaes erfufsran wifaerd: g whife w1 1gETer &Lt B | 2

FT BIAT § 9& D &l ffafad sifierdent o @19 oifvepa foram <mar
2 ? 1+1=2

(%) HI (@) ¥Tg HNO;
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13. Assertion (A): When NaCl is added to water a depression in freezing

point is observed.

Reason (R): NaCl undergoes dissociation in water.

14. Assertion (A) : Separation of Zr and Hf is difficult.

Reason (R): Zr and Hf have similar radii due to lanthanoid contraction.

15. Assertion (A) : The pK, of ethanoic acid is lower than that of
Cl - CHy — COOH.

Reason (R):  Chlorine shows electron withdrawing (-I) effect which
increases the acidic character of C1 - CHy — COOH.

16. Assertion (A) : Aniline is a stronger base than ammonia.

Reason (R): The unshared electron pair on nitrogen atom in aniline

becomes less available for protonation due to resonance.

SECTION B

17. Calculate the potential of Iron electrode in which the concentration of
Fe®* ion is 0-01 M.
(E’pe2+/pe = — 045V at 298 K)
[Given : log 10 = 1] 2

18. Define molecularity of the reaction. State any one condition in which a

bimolecular reaction may be kinetically of first order. 2

19. What happens when D-glucose is treated with the following reagents ? 1+1=2

(a) HI (b)  Conc. HNOg
56/1/1-11 11 VNNV P.T.O.
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20. (%) fTafaRea g Afufsran & e AFRel Scurel 6 TEATE SHEY @ 1+1=2
CH: CH2

(i) + HBr —

w () + o, T,

AT

(@) fr=faRea & fore sro v . 1+1=2

() =R AfeRHes &1 fo=a Felefia staeensti § = =gy |

o~

(i) Ufcshd BEE I KOH & A1¥ Ucohlgld ed @ Sidfeh Uchlgid]
KOH <1 3ufefa 4 Ueshia fafda ga 3 |
21. TEREHS T fofiar 59 1+1=2

(%) wqA-2-311 &l Zn(Hg) 3R &% HCl % a1 31 foham Smar 2 |
(@) d=ifceaTss o al A Bl G5 NaOH o |1 A14ehd fopam SITam & |

Qs 1

22. 9 fordEl ITIRar B w1 0-05 M KCl foe@a & w1 S1am 8, a1 25°C W 3HhT
gy 100 19 8 | J& 3 T B 0-02 M AgNO; faerm @ o mm,
gfqlig 90 39 o1 | AgNOg o= i arerehar 3R HieR aTetehdl TRehiord

it | 3

(fe=m 1 2 ¢ 0-05 M KCl1 foeram &1 =metshal = 1-35 x 1072 ohm lem™)




IV' CAREERINDIA

20. (a) Draw the structures of major monohalo products in each of the

following reactions : 1+1=2
CH = CH2
(1) + HBr —
UV light
(ii) O + Brg et 5
OR
(b)  Give reasons for the following : 1+1=2
1) Grignard reagent should be prepared under anhydrous
conditions.

(i1)  Alkyl halides give alcohol with aqueous KOH whereas in the

presence of alcoholic KOH, alkenes are formed.

21. Write the chemical equation when : 1+1=2
(a) Butan-2-one is treated with Zn(Hg) and conc. HCI.

(b)  Two molecules of benzaldehyde are treated with conc. NaOH.

SECTION C

22. When a certain conductivity cell was filled with 0-05 M KCI solution, it
has a resistance of 100 ohm at 25°C. When the same cell was filled with
0:02 M AgNOg solution, the resistance was 90 ohm. Calculate the
conductivity and molar conductivity of AgNOg solution. 3

1

(Given : Conductivity of 0-05 M KCI solution = 1-35 x 1072 ohm ™ lem™)

56/1/1-11 13 VWMWY P.T.O.
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23.  2AfUfsHAT 2NO (g) + Bry (g) > 2NOBr (g) & fau fi=fafed yrfies am 1fews

9 g

T Ged | [NOVmol L™ | [Bryl/mol L1 (rm ?_11 |
1 0-05 0-05 10x 10”3
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 1073

(%) SAfufskam # NO 3TR Bry o Ufd =hife &1 8 2
(@) a7 ferme (k) uftehferd shifT |

() rfufsran o fruif@ FifST 9 NO 3R Bry st @igdl a9 0-4 M 3R
02M 2 | 1+1+1=3

24, (%) Ffafad SwasasE difie @1 @ fafew -
TefiEm SerEEgiaasifsiehe (11)
(@) FefaRad dFal i 316 [Gaaq i FTahal % S¢d g¢ A § aafedd
i :

[Cr(NH3)5ClICly, [Cr(NH3)5Cl3l, [Cr(NH3)gICl3

() frafafaa dpet g eiia aaTeEdr 6 ggeaH HIT
i  [Co(NH3)sNOo]?*

(i) [Colen)3]Cls 1+1+(§+é)=3

25. (%) F=fafga o @ sH-a1 Ufdafas gaEs 8 2
(i) CH3-CH=CH-Br
(ii) CHy= CH-CH - CHg

|
Br

56/1/1-11 14 AAMAMAMAMAAMAMAAAMAAAN
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23. The following initial rate data were obtained for the reaction :

2NO (g) + Bry (g) - 2NOBr (g)

Expt. No. | [NOV/mol L} | [Bryl/mol L1 (fl?;fiﬁl_f{:_tf)
1 0-05 0-05 10 x 1073
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 1073

(a) What is the order with respect to NO and Bry in the reaction ?

(b) Calculate the rate constant (k).

(¢) Determine the rate of reaction when concentration of NO and Brg

are 0-4 M and 0-2 M, respectively. 1+1+1=3

24, (a) Write the formula for the following coordination compound :

Potassium tetrahydroxidozincate (II)

(b) Arrange the following complexes in the increasing order of

conductivity of their solution :

[CI‘(NH3)5C]]C12, [CI‘(NH3)3Cl3], [CI‘(NH3)6]CI3

(c) Identify the type of isomerism exhibited by the following complexes :
(i)  [Co(NHg)sNOy**

(i) [Colen)sIClg 1+1+(§+é)=3

25. (a) Which of the following is an allylic halide ?
(i) CH3-CH=CH-Br
(ii)) CHy=CH-CH - CHg

|
Br

56/1/1-11 15 VWMWY P.T.O.
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(@) FARSH 3 2,4,6-2BARGARSH H & i TR TfqeemaT &
i ferss srfufsramsfia 8 o == 2

()  C4HyCl % TorE THTEHE 1 =TaH FGHTH BT § ? 3x1=3

26. (%) Tr=fciad stfvfshan <t fsrafafy forf

H+

(@) frfaRaa g fufshan % ge 3oarg foifew

a) B2H6
b) 3H,0,,/OH" .

(i)  CHz-CH,- CH =CH,

OH
@ a) E‘Fﬂ-‘q NaOH
(ii) >
b) CO,, H*

27. fTm=fifed & s & : (95 #9) 3x1=3
UTEE 3TEY T 8 ?
(@) fohg YR *1 Y DNA i fgsheelt ol e Sfig @l 8 ?
(1) frafafea & @ -a1 gifadetss g 2
Tehid, Te[hid, TTE, Tharelsl

(a) v ° faoiw faerfim ofk s@n 4 faoia foeilie Joish 1 T-Ush 3QTe
dfere |

28. ik (A) (CgH1209), LiAlH, & =R giet &1 Aifies (B) 3fit (C) a1 2 |
i (B) PCC & @1 3fieRdioha g1t MM (D) a1 & ST 9 NaOH % &1
Afhd Fh TR T HA W AfE (B) @ 2 | A (B) O
BISSISHA it W Ak (C) a1 8 | Ak (D) R MTadiehd Bl Ak (F)

ST g S foh TR 3T (I WX = 60) URIT T | AR (A), (B), (C),
(D), (E) 3 (F) 1 98=m FIf | 6x =3
56/1/1-11 16

1+2=3
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(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which is

more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ? 3x1=3

26. (a) Write the mechanism of the following reaction :

H+

(b)  Write the main product in each of the following reactions :

B, H
(i)  CHy-CH,-CH =CH, 2B,
b) 3H,0,/0H™
OH

a) aq. NaOH
(ii) >

b) CO,, HY 1+2=3

27. Answer the following : (any three) 3x1=3

(a) What is peptide linkage ?

(b) What type of bonds hold a DNA double helix together ?

(c)  Which one of the following is a polysaccharide ?
Sucrose, Glucose, Starch, Fructose

(d) Give one example each for water-soluble vitamins and fat-soluble

vitamins.

28. Compound (A) (CgH{909) on reduction with LiAlH, gives two compounds
(B) and (C). The compound (B) on oxidation with PCC gives compound (D)
which upon treatment with dilute NaOH and subsequent heating gives
compound (E). Compound (E) on catalytic hydrogenation gives compound
(C). The compound (D) is oxidized further to give compound (F) which is
found to be a monobasic acid (Molecular weight = 60). Identify the

compounds (A), (B), (C), (D), (E) and (F). 6 x é=3

56/1/1-11 17 VWMWY P.T.O.
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wis ¥

IHET1TRET 97 SHa-3TERT J97 & | HG @l &I9d% 16T 37K 157 7T F941 & I Forg |

29. T 3R g9 T Teadt A & 1A= ITANT &9 & | faga ot & @ &
7T Tk hig off St A¥aT ¥ qed ®9  Tiodt ¥ gar & | a9y, e
Fh & IR 3T & AU 8 gohl qn gueg g1 =1E Td JA B AT
qo gEeh! dicedt | 3ifees aftadd T8 g1 I1fde | geua: SefEt @ g i
Bt & — wnerfies Sefat o T Jefat |
TIfeh sefEt |, AffhaT had T R Bl 8 a9 $S FHIA 0 TAM o d1G
S fafssha &1 STt @ W@ 9 T 0 TE ATS S Gehddl, S@fe T et
T:3TAfE < S Tehdl B |
ST FIA1 | ToRIa 3cuTed Sga Al ITART {4ty 72 @ o1 I8 Yguu 1 Th
S Gid 3 | 39 GHE o U o {8 fedt O SAfiehfcyd feen w3
e Saai <l ggd ot I Y § fogd S § gRalad o ST &, 3R 3%
9 U FEd 3 | W @ 0% 97 A B il Aaier wrEiwT F @ § @

TR T |

frafafad gt % s dfm .

() wrerfires Scfal, demees Scial & form yer fim Bt € 2 1

(@) =l o &1 ¥ fawa 1:35 V 8T 8 a0 qequt rl-sraty # feR tar ? |
HRT ST | 1

(M) s TR Feit % g:emavE (feanfsin) & aftafaa st fafe | 2
e

(1) 7= Aot Tedl sl TUTT S Al o g oy ferfla | 2
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SECTION D

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

answer the questions that follow.

29. Batteries and fuel cells are very useful forms of galvanic cell. Any battery
or cell that we use as a source of electrical energy is basically a galvanic
cell. However, for a battery to be of practical use it should be reasonably
light, compact and its voltage should not vary appreciably during its use.
There are mainly two types of batteries — primary batteries and

secondary batteries.

In the primary batteries, the reaction occurs only once and after use over
a period of time the battery becomes dead and cannot be reused again,

whereas the secondary batteries are rechargeable.

Production of electricity by thermal plants is not a very efficient method
and is a major source of pollution. To solve this problem, galvanic cells
are designed in such a way that energy of combustion of fuels is directly
converted into electrical energy, and these are known as fuel cells. One

such fuel cell was used in the Apollo space programme.
Answer the following questions :
(a) How do primary batteries differ from secondary batteries ? 1

(b) The cell potential of Mercury cell is 1-35 V, and remains constant

during its life. Give reason. 1

(c) ~Write the reactions involved in the recharging of the lead storage

battery. 2
OR

(c) Write two advantages of fuel cells over other galvanic cells. 2
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30. GANTRdT ey fHgd (VBT) 3qggadS Al o o4, Jehid agr 31
ST HAThlaal 1 Foifeod SOdley qaT & Sefh Thted & fagr
TR Afehi § foem™ hedid a1g THT] /AR % d-hefehi hl ol i
AT Wit et &= o e (foreel =l foig HATew A §T 396 g
Tad UWE) W SAUNG § | U9 q°1 gl [sheedd &1 W d-hefehl o fodred
(splitting) & fafir seereien famme w2 & | fopeea & fugra a8 wian @
for IuTEEASH AfhI T T sAF & d-d ThAU (transition) & HROT BIdT
2 | SuHgEASH At i argerd TshHl, faveiyumenss den vy W % &
T AEwEqUl ST § |

() foreea & foures oot w8 2

(@) fsrtear & frgia & MR W d@pa [Ti(H,0)gl>" & STt T1 1 %R

R |

(7)  [Cr(NHg)gl®" Terarehi 8 oo [Ni(CN), %~ ufcrersshia 8 | oame

SHIfT, 1 | [ 3T : Cr = 24, Ni = 28]

HAYAT

(M) [Fe(CN)gl°™ Th 3Tidiieh hefeh TPt § et [Fe(H,0)gl°+ aTa etk

q%al 8, SATEAT I, F1 | [JTHTY] 3hHTeh : Fe = 26]
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30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometrical shapes of coordination compounds whereas
‘The Crystal Field Theory’ for coordination compounds is based on the
effect of different crystal fields (provided by ligands taken as point
charges), on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. The crystal field theory
attributes the colour of the coordination compounds to d-d transition of
the electron. Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.
Answer the following questions :

(a) What is crystal field splitting energy ? 1

(b)  Give reason for the violet colour of the complex [Ti(H20)6]3+ on the

basis of crystal field theory. 1
(c) [Cr(NH3)6]3+ is paramagnetic while [Ni(CN)4]2_ is diamagnetic.
Explain why. [Atomic No. : Cr = 24, Ni = 28] 2
OR
(c) Explain why [Fe(CN)6]3_ is an inner orbital complex, whereas
[Fe(HZO)G]8+ is an outer orbital complex. 2
[Atomic No. : Fe = 26]
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Qs &

31. (%) () IUE AU W Oy 1| HI g1 H CO, T I H 31fereh foera gt

2 1 370 © foREeht Ky =1 U9 I=ak BT 371 741 2

(i) 9 B IR B 0:9% (GFHM/A™A) A Afgs Aifeam
FANEES & AAT foeraa § @1 Sar 8 a9 391 AMEY (TS )

fore epR wftafdd Biar @ ?

(iii)  Topelt Taggd-oTa9IcT AgBg 1 1 Widd i foe™—A 60% SAIha
BIa1 g | foer= &1 Fauqmes aiehliard i | 1+1+3=5

(e & ¢ 5t & 1T K, = 052 K kg mol )

AT

(@) () 25°C W A 3R B % 9% ¥ ha: 75 mm Hg 3 25 mm Hg
& 1 afg A 3 B =l 30 YR femen S fo6 fasor & A &
MA-IN 04 8, df B & aofid Yo § WMA-3T <l UM
HIT |

(i)  STIHE UIEH i GRATVG HINTT | T[Tl < Al geaW™ F1d
T b oTT -9 FAEET Tored i S € At g ?

(i) TfeTT FAREE R hE o TUHCR faeRm auquad w1 T8
gld 8 ? 2+2+1=5

fafaftga fordl gier ot & 3 difse 5x1=5
(%) N,N-STEUIA- S THehIATEE FR § Afactd BT 8 | RO S |
(@) el hige-shraca sififspar 78 o) | 5= 2
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SECTION E

31. (a) (@ At the same temperature, CO9 gas is more soluble in water
than Og9 gas. Which one of them will have higher value of
Ky and why ?

(ii1) How does the size of blood cells change when placed in an
aqueous solution containing more than 0-9% (mass/volume)

sodium chloride ?
(iii) 1 molal aqueous solution of an electrolyte AyBg is 60%

ionized. Calculate the boiling point of the solution. 1+1+3=5

(Given : Ky, for HyO = 0-52 K kg mol )
OR

b) @) The vapour pressures of A and B at 25°C are 75 mm Hg and
25 mm Hg, respectively. If A and B are mixed such that the
mole fraction of A in the mixture is 0-4, then calculate the

mole fraction of B in vapour phase.

(ii))  Define colligative property. Which colligative property is
preferred for the molar mass determination of

macromolecules ?

(iii) - Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+41=5

32. Answer any five questions of the following : 5x1=5
(a) N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.

(b)  Aniline does not undergo Friedel-Crafts reaction. Why ?
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() AfeHe st tfiel d fasie 0 % fore e vamtes when fdfiay |
(=) Wfsee dfcrmrse v § wftufea wamfes afifwn fafeg |

(8) 3 el &1 p-sHRfela § Tt 8 e w2

(%) Forefafaa sifea 1 9o SR -

Ny CI” (i) HBF;
(il) NaNOy / Cu, A

(®) Fffaa sififsean & A st B w=ATd foTfa
COOH

@ NH;, Br,+NaOH _

A

33. (&) () T=fafea % +ro fafew .

(1)  Zn, Cd 3T Hg % Tet-Teh 3R aaeqeh 7 8id 8 |

2+

2) Cr’" yed ITERE 2 W&k MnS Yed SiENERE 2,

St 2t g d* e #

@) Cut/CuF E T +034V R |

Gi) Trefafaa vamte arfier gt o Fgfca i

(1) KMnOy —2—
(2) cr203—+ 61 +14H — 3+2=5
AUAT
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(c)

(d)

(e)

()

(g)

33. (a)
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Write a simple chemical test to distinguish between methylamine

and aniline.

Write the chemical reaction involved in Gabriel phthalimide

synthesis.
How will you convert aniline to p-bromoaniline ?

Complete the following reaction :

No*CI" (i) HBF,
(ii) NaNOy / Cu, A

Write the structures of A and B in the following reaction :

COOH

@ NH, . Br +NaOH

A

(i) Account for the following :
(1)  The melting and boiling points of Zn, Cd and Hg are low.

(2) = Of the d4 species, Cr2+ is strongly reducing while

Mn* is strongly oxidizing.
0 2+ .
(3) E valueof Cu /Cuis +0:34V.

(i1)) Complete and balance the following chemical equations :

(1) KMnO, —feat ,
(2 Cr,02 +6I +14H —— 3+2=5
OR
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(@) () CuyCly 3R CuCl, § & HH-AT1 Jfehy foera § afees Tomf 3
N i 2

(ii) f-5cATh axal 1 W ST« fo=md fefau |

(i) fr=fefaa 9 9 s-an ST faomm 1 @9 g st =i 2

3 3 2
Sc +, Fe +, Zn~"

[GRHTY] AT : Sc = 21, Fe =26, Zn = 30]
(iv) 379 HISTH hiA T TfEH STShife 58 UTH L Tehd & 7
(v)  Hshuvl gTqQ qT 3ok A1Teh ST AfKIAT &0 quNid 8 7 5x1=5
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(b) @) Out of CuyCly and CuCly, which is more stable in aqueous

solution and why ?

(i1)) Write the general electronic configuration of f-block

elements.

(iii)  Predict which of the following will be coloured in aqueous

solution and why ?

3 3
Sc +, Fe +, Zn

[Atomic number : Sc = 21, Fe = 26, Zn = 30]

2+

(iv) How can you obtain potassium dichromate from sodium

chromate ?

(v) Why do transition metals and their compounds show

catalytic activities ? 5x1=5



